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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
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Introduction
This International Standard provides a method, applicable around the world, for ordering text data,

and provides a Common Template Table which, when tailored, can meet a given language’s ordering
requirements while retaining reasonable ordering for other scripts.

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

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

Dra echnica a 852 {und afaal= igns for
ordering that informatively complements the specifications in this International Standard, and|where
additignal information may be sought on ordering keywords defined in this International Standard.
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INTERNATIONAL STANDARD ISO/IEC 14651:2001(E)

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

1. Scope

This International Standard defines:

« | A reference comparison method. This method is applicable to two character strinfs to
determine their relative order. The method can be applied to strings containing( characters
from the full repertoire of ISO/IEC 10646-1. This method is also applicable to,subsets qf that
repertoire, such as those of the different ISO/IEC 8-bit standard character sets; or any|other
character set, standardised or not, to produce ordering results valid (after tailoring) for a|given
set of languages for each script. This method uses collation tables _derived either from the
Common Template Table defined in this International Standard or fromJone of its tailorings.

* | A reference format. The format is described using the Backus-Naur Form (BNF). This fprmat
is used to describe the Common Template Table. The formatis used normatively withjn this
International Standard.

¢ | A Common Template Table. A given tailoring of the €emmon Template Table is used by the
reference comparison method. The Common Template Table describes an order for all
characters encoded in the first edition of ISO/IEC.10646-1 up to Amendment 7. It allowg for a
specification of a fully deterministic ordering.‘This table enables the specification of a jstring
ordering adapted to local ordering rules, without requiring an implementer to have knowjedge
of all the different scripts already encoded.in the UCS.

NOTH 1: This Common Template Table is to betmodified to suit the needs of a local environment. The main
benefit, worldwide, is that for other scripts, often no modification may be required and that the ornder
will remain as consistent as possible and predictable from an international point of view.

NOTH 2: The character repertoire-used in this International Standard is equivalent to that of the Unicde
Standard version 2.1.

* | A reference name.“The reference name refers to this particular version of the Cormnmon
Template Tablg, fof use as a reference when tailoring. In particular, this name implies that the
table is linked.to a particular stage of development of the ISO/IEC 10646 Universal myltiple-
octet coded.character set.

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

ThisTRternational Standard does not mandate:.
* 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.

e 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
used. The use of numeric keys is not mandated either.

© ISO/IEC 2001 — All rights reserved 1
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¢ A context-dependent ordering.
*  Any particular preparation of character strings prior to comparison.

NOTE 1: It is normally necessary to do preparation of character strings prior to comparison even if it is not
prescribed by this International standard (see informative Annex C).

NOTE 2: Although no user interface is required to choose options or to specify tailoring of the Common
Template Table, conformance requires always declaring the applicable delta, a declaration of
differences with this table. It is recommended that processes present available tailoring options to
users.

2. Conformance

Al process is conformant to this International Standard if it meets the requirements prescrfbed in
subclguses 6.2 10 6.5.

Al declaration of conformity to this International Standard shall be accompanied-by a statement,
either firectly 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 f or war d, posi t i on processing parameter.
* | Whether the process supports the backwar d processing parameter and at which level.

| The tailoring delta described in clause 6.4 and how many fevels are defined in the delta.

t|is the responsibility of implementers to show how theif delta declaration is related to th¢ table
syntax described in 6.3, and how the comparison method-\they use, if different from the one mentigned in
clausg 6, can be considered as giving the same results'as those prescribed by the method spegified in
clause 6.

3. Normative references

The following normative documents contain provisions which, through reference in this text,
constifute provisions of this Internatiénal Standard. For dated references, subsequent amendments to, or
revisigns of, any of these publications do not apply. However, parties to agreements based ¢n this
International Standard are encouraged to investigate the possibility of applying the most recent gditions
of the hormative documepts:indicated below. For undated references, the latest edition of the noqmative
document referred to applies. Members of ISO and IEC maintain registers of currently valid Interngtional
Standards.

e | ISO/IEC™10646-1:1993 Information technology — Universal Multiple-Octet Coded Character
Set (UES) — Part 1: Architecture and Basic Multilingual Plane.

e [ {SO/IEC 10646-1:1993/Amd.1:1996 Information technology — Universal Multiple-Octet Goded

) 4 Fa SR N PaYal [ S|
oridaracltcr ol (ULOo) = Tdail 1.

Transformation Format for 16 planes of group 00 (UTF-16).

A ik 4 T - : IWRNTHH T =Y A J .
ATUTICLdre 4arid DasIiC  Ividranrigudr r71dlic Hlllb'llulllbnt 1

e ISO/IEC 10646-1:1993/Amd.2:1996 Information technology — Universal Multiple-Octet Coded
Character Set (UCS) — Part 1: Architecture and Basic Multilingual Plane Amendment 2: UCS
Transformation Format 8 (UTF-8).

e ISO/IEC 10646-1:1993/Amd.4:1996 Information technology — Universal Multiple-Octet Coded
Character Set (UCS) — Part 1: Architecture and Basic Multilingual Plane Amendment 4.
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e ISO/IEC 10646-1:1993/Amd.5:1998 Information technology — Universal Multiple-Octet Coded
Character Set (UCS) — Part 1: Architecture and Basic Multilingual Plane Amendment 5:
Hangul syllables.

e ISO/IEC 10646-1:1993/Amd.6:1997 Information technology — Universal Multiple-Octet Coded
Character Set (UCS) — Part 1: Architecture and Basic Multilingual Plane Amendment 6:
Tibetan.

e |ISO/IEC 10646-1:1993/Amd.7:1997 Information technology — Universal Multiple-Octet Coded
Character Set (UCS) — Part 1: Architecture and Basic Multilingual Plane Amendment 7: 33
additional characters.

e ISO/IEC 10646-1:1993/Amd.9:1997 Information technology — Universal Multiple-Octet Coded
Character Set (UCS) — Part 1: Architecture and Basic Multilingual Plane Amendment 9:
Identifiers for characters.

e | ISO/IEC 10646-1:1993/Amd.18:1999 Information technology — Universal Multiple{Octet
Coded Character Set (UCS) — Part 1: Architecture and Basic Multilingual Plane -Amendment
18: Symbols and other characters.

NOTH: Only the EURO SIGN and the OBJECT REPLACEMENT CHARACTER fromMAmendment 18 fare
accounted for in Annex A of this International Standard at this time.

4. Terms and definitions

For the purposes of this International Standard, the following terms and definitions apply:

4.1 character string a sequence of characters
4.2 collation equivalent to the term “ordering®
4.3 collating symbol  a symbol used to specify'weights assigned to a collating element

4.4 collation (weighting) table
a mapping from collating elements to weighting elements

4.5 collating element  a sequencelof one or more characters that are considered a single elemént
for ordering

-

4.6 delta differences from a given collation table. The given collation table, togethe
with a given delta, forms a new collation table. Unless otherwise specified in
this International Standard, the term "delta" always refers to differences ffom
the Common Template Table as defined in this International Standard

4.7 (co]lation)level the sequence number for a subkey

4.8 orderihg a process by which two strings are determined to be in exactly one of the
relationshIps of Tess than, greater than, or equal to one another

4.9 ordering key a sequence of subkeys used to determine an order

4.10 (collation) preparation
a process in which given character strings are mapped to (other) character
strings logically before the calculation of the ordering key for each of the
strings

4.11 reference comparison method

the method for establishing an order between two ordering keys (see clause
6)

© ISO/IEC 2001 -- All rights reserved 3
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4.12 subkey a sequence of weights computed for a character string for a particular level.
4.13 symbol collating element

4.14 (collation) weight a positive integer value, used in subkeys, reflecting the relative order of
collating elements

4.15 weighting element
a list of a given number of weights sequentially ordered by level

5. Symbols and abbreviations

F 1l JOOVNEO 10460 41002 A\ <l + O k. + £, <l [ AVAVAVAVS X
JIIUVVIIIu I\)UIII—U TUVUFUTT. TIJJ, AATICIIUTNTICTIU J, UlITdAdIrdULlCTo dil'C TUITTTTIVOU do U/ VY ]ere

standq for any hexadecimal digit (using upper case letters where applicable) and refers to the ‘value of
that chjaracter in ISO/IEC 10646-1. This convention is used throughout this International Stafdard.

In the Common Template Table arbitrary symbols representing weights are use@-according| to the
BNF nptation description in clause 6.3.1.

6. Stfring comparison

6.1. Freparation of character strings prior to comparison

Itf[may be necessary to transform character strings before the reference comparison method is
applied to them (see annex C for an example of such preparation). Although not part of the scope| of this
International Standard, preparation may be an important)part of the ordering process. See Annek C for
some gxamples of preparation.

here applicable, it can be an important.part of the preparation phase to map characters from a
non-ULCS encoding scheme to the UCS for input to the comparison method. This task can amongdt other
things|encompass the correct handling of escape sequences in the originating encoding scheme, the
mappipg of characters without an allocated UCS codepoint to an application-defined codepoinf{in the
privatg zone area and change the:sequence of characters in strings that are not stored in logical order.
For example, for visual order Arabic code sets, input strings must be put into logical order; and fof some
bibliographic code sets, strings. with combining accents stored before their respective base character
requirg that the combining.accents be put after their base character. The resulting string sequenge may
then hpave to be remapped-into its original encoding scheme.

NOTH 1: The Common Template Table is designed so that combining sequences and corresponding sirjgle
charactérs (precomposed) will have precisely the same ordering. To avoid inadvertently breaking
this\invariant (and in the process breaking Unicode conformance), tailoring should reorder
combining sequences when corresponding characters are reordered. For example, if A is reordefed
after Z then the sequence <A>+<comb/n/ng d/aereSIs> shou/d a/so be reordered To avoid
ihgs
be normalized accord/ng to Unicode normalization to achieve this equivalence — see Bibliography,
Unicode Technical Report no. 15.

NOTE 2: Escape sequences and control characters constitute very sensitive data to interpret, and it is highly
recommended that preparation should filter out or transform these sequences.

NOTE 3: Since the reference method is a logical statement for the mechanism for string comparison, it does
not preclude an implementation from using a non-UCS character encoding only, as long as it
produces results as if it were using the reference comparison method.
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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 not below 3 levels, in tailoring.

NOTH: In the Common Template Table, levels generally have the following characteristics, although [the
purpose of each level is not absolute:

Level 1: This level generally corresponds to the set of common letters of the alphabéts)for that scfipt,
if the script is alphabetic, and to the set of common characters of the script if the script is ideograghic
or syllabic.

Level 2: This level generally corresponds to diacritical marks affecting.each basic character of [the
script. For some languages, letters with diacritics are always considered.an integral part of the basic
letters of the alphabet, and are not considered at this second(level, but rather at the first. For
example, in Spanish, N TILDE is considered a basic letter of the Latin script. Therefore, tailoring| for
Spanish will change the definition of N TILDE from "the weight of an N in the first level and |the
weight of a TILDE in the second level" to "the weight of an‘N TILDE (placed after N and before Q) in
the first level, and indication of the absence of a diacritic.in the second level”. For some charactérs,
variant letter shapes are also dealt with on level 2. An example of this is B, the LATIN LETTER
SHARP S, which is treated as equivalent to ss onllevel 1, but traditionally distinguished from ifjon
level 2.

Level 3: This level generally correspondsto case distinctions or to distinctions based on varfant
letter shapes (like the distinction betweeniHiragana and Katakana).

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

6.2.1.2L Processing properties

Algiven tailoredttable has specific scanning and ordering properties. These properties may have
been g¢hanged by/the tailoring.

Alscanning direction (forward or backward) for each level is used to indicate how to procegss the
string.[Theé 'seanning direction is a global property of each level defined in the tailored table.

An optional property of the last level of comparison, if that level is greater than three, is that before
comparing weights of each “ignorable” character, a comparison on the numeric position of each such
character in the two strings may be effected. This processing property is known as the ‘position’ option.
In other words, for two strings equivalent at all levels except the last one, the string having an ignorable
in the lowest position comes before the other one. In case corresponding “ignorables” are at the same
position, then their weights are considered, until a difference is found. Support for this kind of processing
is optional and is not necessary to claim conformance.

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.

© ISO/IEC 2001 -- All rights reserved 5
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According to ISO/IEC 10646, for scripts written right to left, such as Arabic, the lowest positions in
the logical sequence of characters correspond to the rightmost characters of a string (from the point
of view of their natural presentation sequence). Conversely, for the Latin script, written left to right,
the lowest positions in the logical sequence of characters correspond to the leftmost characters of
the string (from the point of view of their natural presentation sequence).

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

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

forms and other Arabic characters be fed to the comparison method in logical order.

tailored table may be separated into sections for ease of tailoring. Each section-is’then assi
consistent with the specification in subclause 6.3.1. One of the tailoring possibilities is to as
order to each section and to change the relative order of an entire~section relative tg

Reference ordering key formation

hen two strings are to be compared to determine their relative order, the two strings a

up into a sequence of collating elements taking inte’accountthe multi-character “col | a
nt ” statements declared and used in a tailored table*(if the syntax of clause 6.3.1 is used).

used for expressing the Common Template Table,the name of a collating element consisti
character, is formed by the UCS value of the“Character, expressed as a hexadecimal
d with “U”. For multi-character collating elements, the name and association to characters
via the collating elements declarations.

nen a sequence of M intermediary subkeys is formed out of a character string, where m
r of levels described in a tailored*cellation weighting table.

bch ordering key is a sequence of subkeys. Each subkey is a list of numeric weights. A su

g element of the string>The keyword “I GNORE” in the Common Template Table at the pla
nce of collating sytmbols at a level, indicates that the sequence of weights at that level f
g element is an 'empty sequence of weights.

nere arethfée ways of forming subkeys: subkeys formed using the “f orward” prog
eter; subkeys formed using the “backwar d” processing parameter; and subkeys formed us
ar d(posi ti on” processing parameter. Subkeys that use the “posi ti on” option can only
last level, and only if that level is greater than three. Support of the “posi ti on” option

Sic

Arabic. It is therefore advisable that prehandling be used to make sure that Arabic presentation
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“f orwar d, posi ti on” shall be interpreted as if the processing parameter had been “f or war d”.

ported,

If there is no entry in the tailored table for a character of the input string, then the character’s weights
are undefined. Characters with undefined weights should be ordered, with respect to characters that
have defined weights, as if the undefined ones were given the weight named “UNDEFINED” at the first
level. If there is no weight assignment to the symbol “UNDEFINED” before the symbol <SFFFF>'s
weight assignment in a given tailored table, then the table shall be interpreted as if “UNDEFINED” was
weighted just before <SFFFF> (the maximal level 1 weight). The ordering of characters with undefined
weights with respect to other characters with undefined weights is not specified in this standard.
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NOTE: A possible way to order characters with undefined weights is as if there were tailoring lines like this
one added to the table, in UCS code point order (call the maximal level 4 weight <PLAIN> here):

<UXXXX> "<UNDEFINED><UXXXX>";<BASE>;<MIN>;<PLAIN>

6.2.2.1. Formation of a subkey with the “f or war d” level processing parameter

Subkeys, at a particular level, formed with the “f or war d” level processing parameter, are built in
the following way:

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

I I'I. | <l P Ny N P alaal -t 4lo <l £ bl lal
evel. T OUainicu woiyim ot 1o dppTliuCTU tu TNT TTTU UT UTC SUURTY.

6.2.2.20 Formation of a subkey with the “backwar d” level processing parameter

Spbkeys, at a particular level, formed with the “backwar d” level processing parameter are built by
forminp a subkey as with the “f or war d” parameter, then reversing that subkey weightby weight.

6.2.2.3 Formation of a subkey with the “f or war d, posi ti on” level proCessing paramete

Spbkeys, at the last level, formed with the “f or war d, posi ti on”/evel processing parameler are
formed by forming a subkey as with the “f or war d” parameter, but for, collating elements that are not
"I GNCRE"d at all levels but the last one, their last level weighting (list of weights) is replaced by 4 single
weigh{l (call it <PLAIN> here) that is larger than all other weights.at the last level in the given thilored
table. |Collating elements that are "I GNORE'd at all levels~but the last one, retain their weighting
according to the given tailored table. Finally, any trailing sequénce of the maximal weight (<PLAJN>) is
removed from the subkey, effectively replacing each trailing maximal weight with a zero weight.

NOTH:  For any level, implementations are allowed.te'apply an order-preserving reduction of all subkey$ at
that level. Such an order-preserving subkey.reduction is useful for levels 2, 3, and 4. Level 2 often
has long stretches of the weight named-<BASE> in Annex A. Level 3 often has long stretches of [the
weight named <MIN> in Annex A. Level 4 often has long stretches of the weight named <PLA|[N>
here. One such ordering preserving subkey reduction technique effectively encodes, in the last Igvel
subkey, the (relative) position, as-single number each, of each otherwise ignored character; hepce
the name of the “posi t i on*eption.

6.2.3. [Reference comparison method for ordering character strings

The reference comparison method for ordering two given character strings (affer collation
tion, which is.net part of the reference comparison method itself) is to compare ordering keys
generated by the~reference key formation method described in subclause 6.2.2 of this International

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

. €en compare the resuling Keys according 1o the Key ordering definition 1 this
subclause. Keys can be compared either up to a given level, or up to the last level of the
given tailored collation weighting table.

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

Weights for different levels should not be compared, which implies that subkeys at different levels
should not be compared. Nor should keys generated from different tailored tables be compared.
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NOTE 2: 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:

* L is the length of the subkey Z, i.e., the number of weights in the subkey.
*  Zwt(g), Where 1 < a <Ly, is the weight at index position @ (an integer > 0) of the subkey Z.
*  Usk(p), where 1 < b <m, is the subkey at level b (an integer > 0) of the key U.

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

11 Weights are positive integer values (in the reference method), and are compared as
such for the purposes of collation.

2| Asubkey Vis less than a subkey W (written V < W) if and only if there exists.ar integer
I, where 1sI<Ly+1andI=< LW, such that for all integers J, where 1 <] <1} .the equality
Vwt(j) = Wwt(j) holds; and either I < Ly and Vit(j) < W), or I = Ly+1 and 0:< Wit(i)-

A subkey V is greater than a subkey W (written V > W) if and ofly-if W is less than
A subkey V is equal to a subkey W (written V = W) if and only if\neither V is less than
nor W is less than V.

==

3l An ordering key X is less than an ordering key VY at level’S (written X <gY) if and only|if
there exists an integer I, where 1<1<S and i <m,Such that for all integers j, whefe
1 =] <1, the equality Xsk(j) = Ysk(j) holds; and Xsk{i) < Ysk(i)-

An ordering key X is greater than an ordéting key Yy at level S (written X >g¥) if and
only if y is less than X at level S. An ordering key X is equal to an ordering key Y at level
S (written X =g Y) if and only if neither X'is less than y at level S, nor ¥ is less than X pt
level S.

41 For ordering keys, <, >, and = are defined as <p, >m, and =y, respectively.

NOTH 3: For ordering keys, X <t Y«implies X <t+1 Y, X >ty implies X >t+1 Y, X =ty implies X =t-1Y, X<V Is
false, X > Y is false, and X =g Y is true. Above level M, for a given tailored table, there are no further
ordering distinctions: Note that this definition implies that if two ordering keys are in the ‘less than’
relationship at level1, they will also be in the ‘less than’ relationship at levels 2, 3, 4, etc. In gengral,
whenever two ofdering keys are less than at a given level, they will also automatically be less than
at all subsequent, higher levels. Conversely, if two ordering keys are equal at a given level, they |will
also aufomatically be equal at all preceding, lower levels.

6.3. Jommon Template Table: formation and interpretation

ThisTtause specifies:

e« The syntax used to form the Common Template Table in Annex A of this International
Standard or a tailored table based upon the Common Template Table as expressed in Annex
A.

« Conditions of well-formedness of a table using this syntax.
* Interpretation of tailoring statements in deltas for tables formed using this syntax.
« Evaluation from symbols to weights of tailored tables formed using this syntax.

» Conditions for considering two tables as equivalent.
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«  Conditions for considering comparison results as equivalent.

6.3.1. BNF syntax rules for the Common Template Table in Annex A

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

Other conventions:
* indicates 0 or more repetitions of a token or a group of tokens;
+ indicates 1 or more repetitions of a token or a group of tokens;
? indicates optional occurrence of a token or a group of tokens (0 or 1 occurrences);
parentheses are used to group tokens;

—production rules are terminated by a semicolon;

DEfine collation tables as sequences of lines:
wei ght _table = common_tenplate_table | tailored_table ;

comon_tenpl ate_table =
simple_line+ ;

tailored table = table |ine+ ;
DEgfine the line types:

simple_line = (symbol _definition | coll ating_element |
wei ght _assi gnnent | -erder_end)? |ine_conpletion ;

table line = sinple_line | tailoring_line ;

tailoring line = (reorder_after(|” order_start | reorder_end |
section_definition | reorder_section_after)
i ne_conpl ety on ;

Dgfine the basic syntax for collation Weighting:

synmbol _definition =
'‘col | ating-synbol’ space+ synbol _el enent ;

synbol el ements="synbol | synbol range ;

synbol _range”= synbol ' ..’ synbol ;

synbol—~= simpl e_synbol | ucs_synbol ;

ucs_synbol = ("<U four_digit_hex_string ’'>") |
("<U-’ eight digit_hex_string '>") ;

si mpl e_synbol = <

identifier "> ;

collating_elenment =
"coll ating-el ement’ space+ synbol space+
"from space+ quoted_synbol _sequence ;

quot ed_synbol _sequence =
" synbol + "7

wei ght _assi gnnent =
si mpl e_wei ght | synbol weight ;
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10

si npl e_wei ght

synbol _wei ght

wei ght _|i st

| evel _token
symbol _group =

order_end =

Define the tailoring syntax:

synbol el enent | ' UNDEFI NED ;
synbol el enent space+ wei ght list ;

| evel token (sem colon | evel token)*
synbol _group | ' I G\NORE ;

symbol _el ement | quot ed_synbol _sequence

"order_end ;

reorder_after

target _synbol

order_start =

direction =

reorder_end =

synbol list £

mul tiple_|evel di

section_definition =

section_definition_sinple =

section_identifier =

section_definition_list =

reorder_section_ after =

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

"reorder-after’ space+ target_synbol
symbol ;
"order_start’ space+ multiple_|level _ditection

rection =
(direction senicolon)* direction/ () position)?

"forward’ | 'backward ;

"reorder-end ;

section_definition_sinple
section_definitionahist

"section’ space+ section_identifier

i denti fdaser ;

‘(Section’ space+ section_identifier space+
synbol |ist ;

synbol el enent (senicol on synbol el enent)*

"reorder-section-after’ space+ section_identifier
space+ target _synbol ;

identifier =
id_part =

Ii ne_conpl etion

comment =

(letter | digit) id part* ;

letter | digit | "-" | '

’

space* comment? ECL ;

comrent _char character*

four digit_hex_string =

hex_upper hex_upper hex_upper hex_upper
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hex _string =
hex_upper hex_upper hex_upper hex_upper
hex_upper hex_upper hex_upper hex_upper ;

string =
hex_upper + ;

6.3.1.1
T

space = ] <TAB>

sem col on = et

comrent _char = "%

di git = !01 | !11 | !21 | !31 | !41 |
!51 | !61 | !71 | !81 | !91 ;

hex_upper = digit | "A | 'B | 'C | 'D | 'E | "F g

Ietter = !ai | !-bi | !91 | !d! | !ei | !f! | !gi |
B I N AR L B
)O) | )p | )q) | )r) | )S) | t | u |
violpotwo x|ty |tz |
)A) | )B) | )C! | )D) | )E) | )F) | )GI |
HOL Y K L [ AM ] N
'O P Q R IS AT | U
VLW X Y ]z

EQL = <end-of-line in the texXt conventions in use> ;

character = <any nenber of thesrépertoire of the encoded

Keyword usage

collatimg-symbol

collatipg-element

ne usage of the following locale syntax keywords is as follows:

character set in.use, not including any
characters used to delimt the end of |ines> ;

Define a-eollating symbol representing a weight.

Define a collating element symbol representing a multi-character collating
element. This keyword is optional.

order_ptart Define collation rules. This statement is (after reordering is done) followef by
one or more collation order statements, assigning multi-level collation
weightings to collating elements. A collating element is either a characterfor a
defined substring.

order_end Specify the end of the collation-order statements.

reorder-after Redefine collating rules. Specify after which collating symbol weighting the
lines between the reorder-after and the next (or reorder-end) are to be moved.
This statement is followed by one or more collation table lines. The result is to
reassign collating symbol’s values or collating elements’s weightings.

reorder-end Specify the end of the "reorder-after” collating order statements.

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

section-after.
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reorder-section-after Redefine 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 elements’s weightings.

6.3.2. Well-formedness conditions

WF 1. Any simple_symbol occurring in a weight_list shall also occur in the initial symbol_element
of the symbol_weight in which that weight_list occurs, or in a symbol_definition that occurs
earlier in the sequence of lines that constitute a weight_table.

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

WF 2. [NG _symbol—that _occurs In_a symbol_aelinition 1n_a Wweight_table that conmang no
tailoring_lines may occur in another symbol_definition in the same weight_table.

NOTH:  Duplication of collation weighting symbols is prohibited. This is true for the Common Template Tgble
itself. It must remain true for a tailored_table after all reordering of lines has been applied.

WEF 3. | All weight_lists in a tailored_table shall contain the same number of Jevel tokens. An empty
level token shall be interpreted as the collating _element itself.

NOTH: A tailorable table must be consistent in its use of levels throughout,

WF 4. | A tailored_table shall contain one order_start statement(This statement shall appear|after
the symbol_definition entries and before the symbol\veight entries after all reordering of
lines has been applied.

WF 5. | A multiple_level direction in a tailored_table shall contain the same number of directions as
the number of level_tokens of any weight_lisbin that tailored_table.

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

WF 6. | If a level_token in a weight_list.consists of a symbol_group, all successive level _token
in that weight_list shall also consist of a symbol_group.

U7

NOTH:  IGNORE must 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_defipition
that occurs earlier in the sequence of table_lines that constitutes a tailored table.

NOTH:  All section-identifiers must be “defined” before they are “used”.

WF 8. | No(two section_definitions in a tailored table shall contain the same values in [their
section_identifiers.

NOTE:  Multiple definitions of sections are prohibited; section_identifiers must be unique.

WF 9. Each reorder_after in a tailored_table shall be followed at a later point in that tailored table
by a reorder_end or another reorder_after.

WF 10. A tailored_table shall contain one order_start and one order_end.

WF 11. No reorder_section_after shall contain a target symbol whose value is the same as any
symbol in the section definition_list whose section_identifier is the same as the
section_identifier in that reorder_section_after.
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NOTE: A section must not be reordered after a line which the section itself contains; attempts at recursive
relocation of lines are prohibited.

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

NOTE: A well-formed symbol_range is of a form such as <S4E00>..<S9FA5>, where the common prefix is
S ana e Test of the faentifier portforn of eacT Symbot 15 @ heX_numeric_string:

WF 13| Any symbol_weight that contains more than one symbol _range shall cantain |only
symbol_ranges that meet the following requirement: Each symbol_range follewing the first
symbol_range shall have the same number of values in its range as-that of the| first
symbol_range.

NOTH:  This condition guarantees that all expanded ranges will be well-formed, since for any ¢ne
symbol_weight, all of the range expansions will have the same numberofvalues.

6.3.3. [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 inthe“symbol_list in a section_definition_list,
or 2) of the list of simple_lines following a section:definition_simple in a tailored_table.

NOTH: 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'stich as an order_start, a reorder_section_after, another
section_definition, or the end of the entiretable is encountered.

| 2. A simple_line consisting of a symbol_definition containing a symbol_range is equivaleni to a
sequence of simple_lines, where each of those lines contain a symbol in place of the
symbol_range. The symbpolNer 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 associated with the hex_numeric_string of the second symbol.
The hex_numeri¢”string concatenated to the common prefixes must contain the game
number of digits as the hex_numeric_string of the first symbol. The number of simple_|lines
thus genefated is equal to the number of symbols in the symbol_range.

NOTH:  Assymbol_definition of the form “collating-symbol <S0301>..<S0303>" is equivalent to the three
lines:

collating-symbol <S0301>

colfating-symbol <S0302>

collating-symbol <S0303>

| 3. A simple_line consisting of a symbol_weight containing one or more symbol_ranges is
equivalent to a sequence of simple_lines, where each symbol_range has been expanded
into a sequence of symbols, as described in | 2 for symbol_definitions.

NOTE: A symbol_weight of the form “<U2000>..<U2002> <S0301>..<S0303>;<BLANK>;<MIN>;
<U2000>..<U2002>" is equivalent to the three lines:
<U2000> <S0301>;<BLANK>;<MIN>;<U2000>
<U2001> <S0302>;<BLANK>;<MIN>;<U2001>
<U2002> <S0303>;<BLANK>;<MIN>;<U2002>
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| 4a. A tailored_table containing a reorder_after is equivalent to the tailored_table where:

1. all fable lines that were ahead of the reorder after and that contained
symbol_definitions whose symbol matches the symbol of any symbol_definition in the
table_lines between the reorder_after and reorder_end have been removed,

2. the table_lines between that reorder after and the first subsequent reorder end to
immediately follow the first fable_line in the tailored_table containing a symbol_definition
whose symbol is the same as the target symbol in the reorder_after have been
reordered, and

3. that reorder_after and that reorder_end have been removed.

NOTH:  Move the block of lines between the reorder_after and the reorder_end to follow the target (Symbol,
delete any prior lines that duplicate the symbol_definitions of the reordered lines, and semove [the
reorder_after and reorder_end themselves.

I 4b. | When a tailored_table contains multiple groups of lines to be reordered, the tabjle is
interpreted by processing each reorder_after sequentially, starting from"the first line df the
table.

NOTH:  Subsequent line reorderings may impact lines that themselves were reordered by prior reordering

«

| 5. A tailored table containing a reorder_section_after is equivalent to the tailored_table| with
the section associated with that section-reorder_after reordered (in the same relative prder
as the table_lines have in that section) to immediately follow the last table_line in the
tailored_table containing a symbol_definitions. whose symbol is the same as| the
target_symbol in the reorder_section_after, and-with that reorder_section_after removed.

| 6. A weight table is said to be in normal form when it contains no reorder_aftefs or
reorder_section_afters.

NOTH:  Atailored_table can be put into hormal form by the operations implied by | 4 and | 5.

6.3.4. [Evaluation of weight tables

E 1. | A weight_table in'normal form is said to be evaluated when each weight_assignment in the
weight table is mapped to a positive integer value (a weight) such that those values
increase monotonically by the order in which the weight assignments occur il the
weight _taple:

NOTH 1: [Ihetable_lines of the weight_table can first be mapped to the set of positive integers, by sequential
order in the table. This mapping defines an ordered set of line numbers. The weight_assignmgnts
are then mapped to a set of positive integers (weights) that varies monotonically with the set of {ine
ambers.

NOTE 2: This does not restrict the starting number for the weight of the first weight_assignment (other than it
must be positive) nor does it require that the numbers for these weights be immediately consecutive.

E2. An evaluated weight table is said to be collation-element-weighted when each
simple_symbol occurring in each weight list in that evaluated weight table has been
mapped to the weight that corresponds to the weight_assignment that contains the same
simple_symbol.

NOTE 3: Each weight_list can be interpreted as containing either symbol’s mapped to integral weight values

or as instances 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.
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reflect the numeric weighting of the symbol.

onditions for considering specific table equivalences

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

A weight table TBL1 and a weight table TBL2 are said to be equivalent at a particular level if any
comparison of strings using those tables up to that level results in the same ordering.

NOTE:

6.3.6.

If one takes two strings, builds keys for each based on TBL1 and compares them, one should
always get the same results as when one builds keys for those strings based on TBL2 and

compares them, if those two tables are claimed to be equivalent.

onditions for resulis to bhe considered Dﬂllli\l.’lﬂpnf

Ap
for any
compa3ri

to the fules of clause 6.2.3 of this International Standard.

implementation of international string ordering is conformant with this International-Stanglard if,
set of strings S defined on a repertoire R, the implementation can duplicate”’the| same
sons as those resulting from comparison of the numbers from an injection constructed acgording

© ISO/IEC 2001 -- All rights reserved
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6.4. Declaration of a delta

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

NOTE 1: For example, ISO/IEC DTR 14652, uses a compatible extension of the syntax used in this
International Standard for tailoring. A tailoring delta can also be expressed using the syntax of the
Unicode collation algorithm (see Bibliography - Unicode Technical Report no. 10). It has also been
demonstrated that a tailoring delta can also be expressed using an XML-conformant mark-up
scheme.

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

1.| At least one valid order_start entry described in clause 6.3.1; an unplimited number of
sections containing an order_start entry and an order_end entry may.be declared.

2. The number of levels used for comparison.

3.| The list of symbol_definition weights (as defined in “6:2.1) added and after Wwhich
symbol_definition entry each insertion is made.

4. The list of simple_line entries (as defined in 6.2.9))deleted or inserted, referencing| after
which simple_line entry in the Common Template Table the insertions are made

NOTH 2: Itis recommended that a delta should not be bigger than necessary.

In cdases where a process has provision to allow the end-user to tailor the table himself or hefself, a
statement of conformance shall indicate which)of the 4 elements of the previous list are tailoralle and
which pf those 4 elements are not tailorable. For those which are not tailorable, the delta of fixed
elemerits relative to the Common Template Table shall be declared.

NOTH 3: The declaration may use.a different syntax from the one specified in 6.3 provided that [the
relationship with this syntax can be reasonably established. For example, the following declaratipns
are valid:

"Collate U+00ES5 after U+00FE at the primary level.
Collate'U+00E4 after U+00E5 at the primary level. "

or

"The primary alphabet order is modified so thatin all cases z<p <a<a"

- read ming a all
the one for thorn (p),

the variants of the letter z, i.e. they have a weight value higher at level 1 than
which itself comes after the ones for all variants of the letter z.

The above two informal expressions can reasonably be considered to be equivalent to the following
more precise expression (which also give weights at levels 2 and 3 and explicitly take care of
accented &'s, accented &'s and the Angstrém sign):

reorder-after <SOOFE> % Weighting for THORN (after z; and unlike z, THORN has no variants).
% Declare new collation symbols (weight names):

collation-symbol <S00E5> % for &
collation-symbol <S00E4> % for &
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% Declare new collating elements for the decompositions (substring names):

collation-element <U0061_030A> from "<U0061><U030A>" % decomposition of &
collation-element <U0041_030A> from "<U0041><U030A>" % decomposition of A
collation-element <U0061_0308> from "<U0061><U0308>" % decomposition of &
collation-element <U0041_0308> from "<U0041><U0308>" % decomposition of A

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

<S00E4> % for &

reorder-end

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

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

6.5. N

Wh
whethg

ame of the Commomn Template Table and name declaration

bnever the Common.Template Table is referred externally as a base point in a given ¢
r in a process, contract, or procurement requirement, it shall be referenced using the

1ISO14

The useyof a defined name is necessary to manage the different stages of development
his follows from the nature of the reference character repertoire, for which development

table.

51_2000_TABLEY. If another name is used due to practical constraints, a declara
conforrhance shallsindicate how the correspondence between this other name and the
1ISO14651_2000~FABLE1 is taken care of.

% The letter A:

<UOOE5> <S00E5>;<BASE>;<MIN>;<U00E5> % LATIN SMALL LETTER A WITH RING AB
<U0061_030A> <SO0E5>;<BASE>;<MIN>;"<U0061_030A>" % decomposition of &
<U00C5> <S00E5>;<BASE>;<CAP>;<U00C5> % LATIN CAPITAL LETTER A-WITH RING 4
<U0041_030A> <SO0E5>;<BASE>;<CAP>;"<U0041_030A>" % decomposition-6f A
<U212B> <S00E5>;<BASE>;<CAP>;<U212B> % ANGSTROM SIGN (the'letter A really)

<U01FB> <S00E5>;"<BASE><AIGUT>";"<MIN><MIN>";<U01FB> %\LATIN SMALL LETTEH
WITH RING ABOVE AND ACUTE
<UO1FA> <S00E5>;"<BASE><AIGUT>";"<CAP><MIN>";<U01FA>'% LATIN CAPITAL LETT
WITH RING ABOVE AND ACUTE,

% The letter A:
<UOOE4> <S00E4>;<BASE>;<MIN>;<U00E5> % LAFNN SMALL LETTER A WITH DIAERES
<U0061_0308> <S00E4>;<BASE>;<MIN>;"<U006 14 0308>" % decomposition of &
<U00C4> <S00E4>;<BASE>;<CAP>;<U00C4> % -LATIN CAPITAL LETTER A WITH DIAER]
<U0041_0308> <SO0E4>;<BASE>;<CAP>;"<U0041_0308>" % decomposition of A

<UO1DF> <S00E4>;"<BASE><MACRO>"'<MIN><MIN>";<U01DF> % LATIN SMALL LETT}
WITH DIAERESIS AND MACRON
<UO1DE> <S00E4>;"<BASE><MAERO>";"<CAP><MIN>";<U01DE> % LATIN CAPITAL LE}
WITH.DIAERESIS AND MACRON
reorder-end

DVE

\BOVE

RA

ER A

IS

ESIS

ER A

/ TER A

pntext,
name
ion of
name

of this
will be

ongoing foranumper of years or evern decades.
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Annex A
(normative)

Common Template Table

In order to minimize formatting problems and the risk of bad reproduction, the common template
table is provided separately in a machine-readable file as a normative component of this International
standard under the name 1SO14651 2000 _TABLE1.txt and it can be retrieved on the ISO web site at
the following URL: http://www.iso.ch/ittf/ISO14651 2000 _TABLE1.htm

NOTE. the htm link is redirected to the actual txt file on the ISO site.

Thecurmrent-CommonmTemptate—Tabte TeftectstheTepertoire of charactersasdefimed— S O/IEC
10646}1:1993 including Amendments 1-9.

When ordering data applicable to ISO/IEC 10646-1:2000 becomes available, this“International
standgrd and specifically its Common Template Table will be amended accordingly to‘cover the ofdering
of the|additional characters and scripts. To meet cultural requirements of specific:eommunitieq, delta
declargtions will have to be applied to the amended table as defined in this International standard.

9014651_2000_TABLEL is the name that is used for referring to this\table in this version|of this
International standard.
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Annex B
(informative)

Example tailoring deltas

B.1. Example 1 — Minimal tailoring

The following is a minimal tailoring of the Common Template Table:

reorder _after <SFFFF>
order_start forward;forward;forward;forward
reor der - end

B.2. H

T
lowerg

% Mak
% and

% The
% <M
% <CA
%re

% al s
%t he
% U+2
% U+2

% To
% i ns

reord
<M N>|
<W DH
<COWP
<FONT|
<Cl RQ

reord
or der
reord

% End

B.3.
Thig

Example 2 — Reversing the order of lowercase and uppercase letters

ne following is a simple tailoring example to show how to reverse the order ofcuppercase
ase from the order specified in the Common Template Table.

P uppercase letters sort before | owercase
scanni ng of accents done forward at |evel 2

entire range of tertiary weight synbols

N>. . <Cl RCLE> are noved after <Cl RCLECAP>, so that they order after
P> <W DECAP> <COWVPATCAP <FONTCAP> <Cl RCLECAP> in the same

At i ve order with respect to themselves. This has the éffect of

b making all the compatibility uppercase letters sowt before

r respective conpatibility |lowercase letters. (For)exanple,

1B6 Cl RCLED LATIN CAPI TAL LETTER A will sort before

DO Cl RCLED LATIN SMALL LETTER A.

Ho this correctly, an order_start is

erted to nake the delta conformant

br - af t er <Cl RCLECAP>

P>

AT>

>

| E>

br _after <SFFFF>

| start forward; forward; forward; forward, position
er - end

of the uppercase/lowercase tailoring
Fxample 3 — Canadian delta and benchmark

annex describes benchmark 1, based on Canadian standard CAN/CSA Z7243.4.1-199

Versus

B (and

1992).

[The“delta that precedes the benchmark has been simplified for illustration here; a larger ¢

lelta is

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

1.

2.

3.

Level processing properties:
forward; backward; forward; forward, position
Number of levels: 4 (unchanged).

No symbol changes.

© ISO/IEC 2001 -- All rights reserved
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4. The following ordering changes are done:

* & sorted as if it were separate letters "ae" at level 1. The letters "ae" are distinguished
at level 2 from the character "&" and is ordered before it.

* 9 sorted as if it were the letter "d" at level 1. The letter "8" is distinguished at level 2 from
the letter "d" and is ordered after it.

e b sorted as if it were separate letters "th" at level 1. The letters "th" is distinguished at
level 2 from the letter "p" and is ordered before it.

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

% coply | SOL4651_2000_TABLE1l
reordpr-after <SFFFF>
order|start forward; backward; forward;forward, position
<UOOEpB> "<S0061><S0065>"; " <BASE><VRNT1><BASE>"; " <M N><COWPAT><M N>"; <UOOE6> % e
<U00B> "<S0061><S0065>"; " <BASE><VRNT1><BASE>" ; " <CAP><COWPAT><CAP>" ; <U00C6>: % A
<U01EB> "<S0061><S0065>"; " <BASE><VRNT1><BASE><MACRC>"; " <M N><COWPAT><M N><M N>"; <U01E33
% & W TH MACRON
<UO1ER> "<S0061><S0065>"; " <BASE><VRNT1><BASE><MACRC>" ; " <CAP><CONVPAT><CAP><M N>"; <U01E23
% AW TH MACRON
<UO1lFP> "<S0061><S0065>"; " <BASE><VRNT1><BASE><Al GUT>"; " <M NS<COVWPAT><M N><M N>"; <U0O1FDY % &
<UWO1FC> "<S0061><S0065>"; " <BASE><VRNT1><BASE><Al GUT>" ; " <CAR><COVPAT><CAP><M N>"; <U01FCY % &
<UOOFP> <S0064>; <VRNT1>; <M N>; <UOOFO> % 0
<U00DP> <S0064>; <VRNT1>; <CAP>; <U0O0ODO> % b
<UOOFE> "<S0074><S0068>"; " <BASE><VRNT1><BASE>" - <M N><COVPAT><M N>"; <UDOFE> % p
<UOODE> " <S0074><S0068>"; " <BASE><VRNT1><BASE>"."" <CAP><COVPAT><CAP>" ; <UDODE> % b
reordpr-end
20 © ISO/IEC 2001 -- All rights reserved
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Unordered list (required test case as per Canadian standard CAN/CSA Z243.4.1-
1998, plus additions)

ou pécher Grossist ao(t

lésé les vice-presidents' offices | NOEL
péché cOTE Copenhagen @ee@@
vice-président résume céte L'Hay-les-Roses
9999 Alborg McArthur COTE

ou cafion Mc Mahon COTE

haie du Aalborg cété

coop haie Grole coté
caennais pécher vice-president's offices | aide

lése Mc Arthur colibat air

da cote PECHE vice-president
ar@a@ colon COOP modelé
célon l'ame @@@air Thorvardur,
bohémie resume VICE-VERSA MODELE
géné éléve géne macgon
medal Porvardur CO-OP MACON
lamé Canon révélé peche
péche lame révele péché

LES Bohéme caetla medal

vice versa 0000 MacArthur ovoide
C.AF. reléve Noél pechére
Porsmerk geéne ile ode
caesium casanier aieul péchére
resume élevé fle d'Orléan ceil
Bohénfien COTE noétre

C0-0p relevé notres

List with required results as per Canadian standard CAN/CSA Z7243.4.1-1998

@@ @@ COOP lamé péche

0000 CO-OP les péché

9999 Copenhagen LES PECHE
Aalborg cote lése péché

aide COTE lésé pécher

aieul cote L'Hay-les-Roses pécher

air COTE MacArthur pechére
@@@kir coté MACON péchére
ar@@@ COTE magon reléve

Alborg coté medal relevé

ao(t CcOTE medal resume
bohémie du McArthur resumeé
Bohéme da Mc Arthur résumeé
Bohénien éléve Mc Mahon révele
caenngis élevé MODELE révélé
caesium gene modele Porsmork
caetla géne Noél Thorvardur
C.AF. géné NOEL Porvardur
Canon Grole notre vice-president
cafon Grossist nbtre vice-président
casanier haie ode vice-president's offices
calibat haie ceil vice-presidents' offices
colon ile ou vice versa
colon fle d'Orléans ou VICE-VERSA
coop lame ovoide

C0-0p I'ame péche
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B.4. Example 4 — Danish delta and benchmark

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

% This tailoring is in accordance with Dani sh Standard DS 377 (1980)
% and the Dani sh Othography Dictionary (Retskrivningsordbogen par 4, 1986).
%It is also in accordance with Greenl andic orthography.

col l ati ng-synbol <LIGHT> % Synbolic weight for |ighter than <BASE>

% Define collating elements for <AA> - LETTER A WTH RI NG ABOVE
% and conbi nati ons wi th conbi ni ng accents

col | aprmg=—symnbot A A symbotTcwerght—for A
col | afi ng- el ement <A- pl us-conbi ni ng-ring> from "<U0041><U030A>"
col | afi ng- el enent <a- pl us-conbi ning-ring> from "<U0061><U030A>"

% Def| ne collating elenents for sequences of a-plus-a
col | afi ng-el ement <A-pl us-A> from "<U0041><U0041>"
col | afi ng-el ement <A-plus-a> from "<U0041><U0061>"
col | afi ng-el ement <a-plus-A> from "<U0061><U0041>"
col I afi ng-el ement <a-plus-a> from "<U0061><U0061>"

% Def| ne collating el ements for conbinations with conbining accents

col | af i ng- el ement <U- pl us- conbi ni ng-di aeresi s> from " <U0055><U0308>"
col | af i ng- el ement <u-pl us- conbi ni ng-di aeresi s> from "<U0075><U0308>"
col | afi ng- el ement <U- pl us- conbi ni ng- doubl eacut e> from " <U0055><U030B>"
col | afi ng- el ement <u- pl us- conbi ni ng- doubl eacut e> from " <U0075><U030B>"
col | af i ng- el ement <O pl us- conbi ni ng-di aeresi s> from " <U004F><U0308>"
col | af i ng- el ement <o- pl us- conbi ni ng-di aeresi s> from " <UJ06F><U0308>"
col | afi ng- el ement <O pl us- conbi ni ng- doubl eacut e> from< <U004F><U030B>"
col | afi ng- el ement <o- pl us- conbi ni ng- doubl eacut e> from’" <UD06F><U030B>"

% Add| t he obligatory order_start |ine.
reorder-after <SFFFF>
order|start forward; backward; forward;forwardyp0osition

% copl | SOL4651_2000_TABLE1L

% Makp capital letters sort before | owercase.
% Cf .| exanpl e 2 for nore expl anati on.
reordpr-after <Cl RCLECAP>

<CAP>
<W DECAP>
<COVPATCAP>
<FONTCAP>
<Cl RQLECAP>
<M N>
<W DEp
<COVPAT>
<FONTp
<Cl RQLE>

% | ntfoducesa wei ght that is |ighter than <BASE>
reordpr-afitér <BASE>

<LI GHT>

<BAS

% A list of reweighting statements to deal with specific collation

% behavi our for Danish. Al of these define or redefine weight_list's,
% and so the entire block could sinply be reordered after the

% order-start entry in the table. However, for clarity here and for

% stability, each separate set of weightings is reordered locally in
% the table around the first entry for that set of weightings.

% Actual |y a nunber of other reweighting statenments shoul d be specified
%w th respect to the | SO I EC 14651 table so that all accents be

% ignored on the first level, while the 14651 tabl e distiguish

% for exanpl e between different accented versions of <> and a nunber
% of other latin letters. This is considered | ess inportant

% and too el aborate for this exanple.
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% Al so this exanple delta does not include specifications for reordering
% of special characters |like the currency denom nators DOLLAR S| G\,

% CENT SI GN, and POUND SI G\, and unit denominators |ike the

% ANGSTROM S| GN, whi ch have first-level weights in the CIT, while
%rules in DS 377 prescribe that special characters are ignored.

% Reorder Danish letters at the end of the al phabet, after z
reorder-after <SO07A> %z

<SO00E6> % <AE> - LETTER AE

<SO0F8> % <O > - LETTER O W TH STROKE

<A- A>

% <AA> - LETTER A WTH RI NG ABOVE

reorder-after <U007A> % z - this *line* only given for stability

% The

letter ae is a separate letter in Danish

<U00C6> <SO0E6>; <BASE>; <CAP>; <U00C6> % AE
<UOOE6> <SO0E6>; <BASE>; <M N>; <UOOE6> % ae
<U01FC> <S00E6>; " <BASE><Al GUT>"; " <CAP><M N>"; <U01FC> % AE W TH ACUTE

<uUo1

% The
% wei
<uUoon
<UOOF

% And
conbi
<A-pl
<a- pl

% The
<uUoon
<UOOH
<U01H
<U01H

% The
% wei

<UooD
<UOOF
<U015
<Uo15

% Rep
<O pl
<o- pl
<O pl
<o- pl

% The
<U00g
<UOOH
<U01F
<U01H

% And
<A-pl
<a-pl

% The
<A-pl

<SO0E6>; " <BASE><AlI QUT>"; " <M N><M N>"; <U0O1FD> % ae W TH ACUTE

letter <a:> is given the sane primary

bht as <ae>, with unique variant weights at the secondary |evel.
6> <SO00E6>; " <BASE><VRNT1>"; " <CAP><M N>"; <U0O0OD6> % A W TH DI AERESI S
6> <SO00E6>; " <BASE><VRNT1>"; " <M N><M N>"; <UOOF6> % a W TH DI AERESI S

replicate the weighting for the collating-elenent's formed with

hi ng accents

Lis- conbi ni ng- di aer esi s> <SO0E6>; " <BASE><VRNT1>"; " <CAP><M N>"; " <UU0041><U0308>"
Lis- conmbi ni ng- di aer esi s> <SO00E6>; " <BASE><VRNT1>"; " <M N><M N>"; % <U0061><U0308>"

letter <o/> - OWTH STROKE - is a separate letter in Danish

B> <S00F8>; <BASE>; <CAP>; <U00D8> % <Q >

B> <SO00F8>; <BASE>; <M N>; <UOOF8> % <o/ >

F> <SO0F8>; " <BASE><Al GUT>"; " <CAP><M N>"; <UW01FE> % <@ >-W TH ACUTE
> <SO00F8>; " <BASE><Al GUT>"; " <M N><M N>"; <U01FF> %-<a/ > W TH ACUTE

letters <o:> and <o"> are given the sanme prinmary

bht as <o/ >, with unique variant weights at the secondary |evel.

b> <SO0F8>; " <BASE><VRNT1>"; " <CAP><M N>"; <U0BD6> % O W TH DI AERESI S

6> <SO00F8>; " <BASE><VRNT1>"; " <M N><M N>"; <WUBOF6> % o W TH DI AERESI S

D> <SO0F8>; " <BASE><VRNT2>"; " <CAP><M N>'"\<t0150> % O W TH DOUBLE ACUTE
1> <SO0F8>; " <BASE><VRNT2>"; " <M N><M N>";<U0151> % o W TH DOUBLE ACUTE

icate the weighting for the collating-element's forned with conbi ni ng accents
Lis- conbi ni ng- di aer esi s> <SO0F8>; "<BASE><VRNT1>"; " <CAP><M N>"; " <U004F><U0308>"
Lis- conmbi ni ng- di aer esi s> <SO00F8>;." <BASE><VRNT1>"; " <M N><M N>"; " <U006F><U0308>"
Lis- conbi ni ng- doubl eacut e> <SQOF8>; " <BASE><VRNT2>"; " <CAP><M N>"; " <U004F><U030B>"
Lis- conbi ni ng- doubl eacut e>°<SO0F8>; " <BASE><VRNT2>"; " <M N><M N>"; " <U006F><U030B>"

letter <aa> - A WTH RI'NG ABOVE - is weighted following the letter <o/> (see abo\
b> <A- A>; <BASE>; <CAP>; <UD0C5> % <AA>

b> <A- A>; <BASE>; <M \>; <UOOE5> % <aa>

N> <A- A>; " <BASE><ALGUT>"; " <CAP><M N>"; <UD1FA> % <AA> W TH ACUTE

B> <A- A>; " <BASE><Al QUT>"; " <M N><M N>"; <U01FB> % <aa> W TH ACUTE

replicate/the weighting for the collating-elenent's forned with conbining accent g
Lis- conbi mivng- ri ng> <A- A>; <BASE>; <CAP>; <U00C5>
Lis- conbizni“hg- ri ng> <A- A>; <BASE>; <M N>; <UDOE5>

segquences of letters a-plus-a are weighted as secondary vari ants of <AA>
15- A% <A- A>; " <BASE><VRNT1>" ; " <CAP><CAP>"; " <U0041><U0041>" 9% AA

<A-pl

% The

US-d~> <A-A>, BASES<VRNIT L= CAF><M N> U4 1><UUUGbL>" Y0 Aad

;<M N><M N>" ;" <U0061><U0061>" % aa

<a- pl us- A> <A- A>; " <BASE><VRNT1>" " <M N><CAP>" "<U0061><U0041>" % aA
<a- pl us-a> <A- A>; " <BASE><VRNT1>"; ;

letters u with diaresis and u with doubl e-acute are given the sane prinary

% wei ght as y, with unique variant weights at the secondary |evel.
reorder-after <U0OODC> %this *line* only given for stability

<U0ODC> <S0079>; " <BASE><VRNT1>"
<UOOFC> <S0079>; " <BASE><VRNT1>";"

" <CAP><M N>"; <U00ODC> % U W TH DI AERESI S
<M N><M N>"; <UOOFC> % u W TH DI AERESI S

<U0170> <S0079>; " <BASE><VRNT2>" : " <CAP><M N>"; <U0170> % U W TH DOUBLE ACUTE

<U0171> <S0079>; " <BASE><VRNT2>";"

% And

<M N><M N>"; <U0171> % u W TH DOUBLE ACUTE

replicate the weighting for the collating-elenent's formed with conbining accents

<U- pl us- conbi ni ng- di aer esi s> <S0079>; " <BASE><VRNT1>"; " <CAP><M N>"; " <U0055><U0308>"
<u- pl us- conbi ni ng- di aer esi s> <S0079>; " <BASE><VRNT1>"; " <M N><M N>"; " <U0075><U0308>"

<U- pl us- conbi ni ng- doubl eacut e> <S0079>; " <BASE><VRNT2>" ; " <CAP><M N>"; " <U0055><U030B>"
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<u- pl us- conbi ni ng- doubl eacut e> <S0079>; " <BASE><VRNT2>"; " <M N><M N>"; " <U0075><U030B>"

% The letter eth is equated to d

%w th a secondary difference to distinguish it fromd
reorder-after <U0064> %this *line* only given for stability
<U0OODO> <S0064>; " <BASE><VRNT1>"; " <CAP><M N>"; <U0D0DO> % ETH
<UOOFO0> <S0064>; " <BASE><VRNT1>"; " <M N><M N>"; <UDOF0> % et h

% The letter thorn is treated as a sequence of t + h, with a variant weight

% at the secondary |evel

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

<UOODE> " <S0074><S0068>"; " <BASE><VRNT1><BASE>"; " <CAP><M N><M N>"; <UOODE> % THORN
<UOOFE> "<S0074><S0068>"; " <BASE><VRNT1><BASE>"; " <M N><M N><M N>"; <UOOFE> % t hor n

% The letter oe is treated as a sequence of o + e, with a special
% at the secondary | evel

reorder-after <U0O06F> %this *Iine* only given for stability
<U01DR> "<SO006F><S0065>"; " <BASE><LI GHT>"; " <CAP><M N>"; <U01D2> % CE
<U01DB> "<S006F><S0065>"; " <BASE><LI| GHT>"; " <M N><M N>"; <U01D3> % oe

wei ght

% Spafe, hyphen-m nus, hyphen, and solidus are given a primary wei ght
% befpre any letter or digit, with hyphen-m nus and solidus
% gi ven a secondary difference fromthe wei ght for space.

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

<U002p> <S0020>; <BASE>; <M N>; <U0020> % SPACE

<U002pP> <S0020>; "<BASE><VRNT1>"; "<U002D><M N>"; <U002D> % HYPHEN- M NUS
<U201p> <S0020>; " <BASE><VRNT1>"; " <U0010><M N>"; <U2010> % HYPHEN
<U002F> <S0020>; " <BASE><VRNT2>"; " <U002F><M N>"; <UD02F> % SOLI DUS

% The| l etter kra (for Greenlandic) is equated to a | owercase W,

%wth a secondary difference to distinguish it fromgq itself.

reorder-after <U0071> %q - this *line* only given for spabidity
<U013B> <S0071>; " <BASE><VRNT1>"; " <M N><M N>"; <U0138> %-Kra

% The| l etter sharp s is treated as a sequence of s . +'§

%wth a special weight at the secondary level to fmke it come

% befpre s-plus-s - shorter precedes |onger.

reordpr-after <U0073> %s - this *line* only given for stability
<U0ODF> "<S0073><S0073>; " <BASE><L| GHT>"; " <M\N><M N>"; <UDOODF> % SHARP S
% To facilitate determnistic ordering, aM
% wei pht at the 4th |evel.

reorder-after <U0000>

<U000P>. . <UD01F> | GNORE; | GNORE; | GNORE; <U0000>. . <U001F>
<UOO7F>. . <UDO9F> | GNORE; | GNORE; | GNORE; <UO07F>. . <UD09F>

control s have a uni que

reor der-end

% End| of the exanple tail@ring for Danish

Benchmark for Danish (sorted order)

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

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

AS EKSTRAARBEJDE SCHYTT, B PORVARDUR

CA HOST SCHYTT, H THYGESEN

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

PA Karl SS ABLE

DB NIELS JORGEN SSA @BERG

PC NIELS-JORGEN STORE VILDMOSE OBERG

DSB NIELSEN STOREKAR Arhus
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Annex C
(informative)

Preparation

C.1. General considerations

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

Examples of non-duplicating preparations are:

* | Vowel-consonant rearrangement, as is needed for Thai (see C.2) and Lao.

¢ | Transformation of numbers so that the result will be ordered in numericalorder, as opposed
to positional order (see C.3). Numeric ordering is particularly delicate and requires special
consideration in many cases.

« | Removal or rotation of characters that are a nuisance for special requirements of orderirg; for
example, removing articles (language dependent) in sorting bgok names as in:
Tale of two cities, A

» | Transformation of abbreviated data into a fuller fofm. For example: transformatipn of
"McArthur" to give "MacArthur".

Spme examples of a duplicating preparation are:

| Duplicating a string into several ’rotations’j(like when producing a keyword-in-context index:

I nternational string ordering
I nternational strilhg ordering
| nt er nati onal string ordering

« | Duplication of a string such as*441" for as it is spelled out in different languages (Irish Gaelic,
German, English, and Frenchy):

dai chead a haon
ei nundvi erzi g
forty-one

quar ant e;ef=un

C.2. Thai string_erdering — a case involving preparation required to get the
proper ordering

C.2.1.trarOrderimygPrimcipte

The widely accepted standard for Thai lexicographical ordering is defined in the Royal Institute
Dictionary 2525 B.E. Edition (1982 A.D.), the official standard Thai dictionary. The ordering principles
are:

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

UUNHANANN VI NMNMIABIRND T
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(8] 971 N N are vowels and ligatures, but put in the order according to the sounds they
represent.)

Vowels are also ordered by written forms, not by sounds. Vowels order is:
2 T R S TR I
9 U
(8 7 & are always ordered as consonants, although they sometimes act as vowels.)

String comparison is performed from left to right, but considering initial consonants before
vowels in the same syllable.

Tones and diacritics are ignored at level 1, at level 2 the order is:
1 ¥ v +

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

an Tnw TG He
N33y Tnsu L WY

4 v A 6
333 Ina AYIN- Wake)

. . . .
PRI, n A3IN 289
31U 1na UNA 384
& v £
NZLNEAN YU iwa and
Ain YUY 18 i
1ge) 219 L@ ]
m STaNG! LY ARAN
A P1INTZA ARA M
A v & o
f P19U% NALNA N
A v o
% Y1908 NANANY |
nw 2199 Q9 NRNANANTERNAN | wInwTe
9 5 q q:/ q q @
ne PIII% w1 woNe
L9 919080 7w AR
LNAN LU ﬁ LAY
\NAE i Uninad W9
LA LU Yay-1ad LAY
~

LAY I 1 LATIADI
d - .
N3l LU 1" LIAL
t:? ' [
SHE WU 1 LA 3
- v (372
ynan LU 1 2%
LA L9 1" an
LN WDIT 1

C.2.2 Algorithmic Aspect

These are the only two mandatory requirements for Thai string collation algorithms.
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e Leading vowels (L- U- 11 VL-, corresponding to characters U+0E40-U+0E44), which are
written before consonants, must be considered after the initial consonant. Therefore, the
rearrangement is needed before comparison.

Y e+
€Q’

« Diacritics and tone marks ( - Lot oo ) must be ignored in the first pass, and be
considered at later pass if the first pass yields equality.

No syllable structure or word boundary analysis is required, as Thai lexicons are ordered
alphabetically, not phonetically.

C.2.2.1. Leading Vowel Rearrangement

To fuIIf|II this requwement either a collation preparation or collating element grouping is requwed
d g letter.
The pfepared string is then passed to the normal weight calcuiation process Another way to rranage
this is [by means of collating-element formation. Every possible pair of leading vowel and consopant is
definefl as a collating-element, whose weight equals to that of the rearranged substring.

Npte that the rearrangement of each leading vowel is simply performed \with its imnjediate
succegding consonant. No consonant cluster analysis is needed. Indeed, doing so would rgsult in
ambiglities or yield a different order than that specified in the Royal Institute Dictionary. For example:

1] Ambiguities: The problem with ambiguity is illustrated by the word “LWa1”. It has two potential
pronunciations: either as a two-syllable word, “phe-la” (meaning “time”), or as a one-gyllable
word, “phlac” (meaning “axle” or “abate”). A rearrangement.algorithm which follows the distinct
pronunciation of the potential cluster ‘W&’ in this stringayould result in distinct keys, “WLaN” and
“WaLn”, and therefore different weights, which are equally legal. Both words need to hgve the
same weight to be sortable, however.

2] Non-conforming ordering: To illustrate the difference in ordering caused by the treatment of
consonant clusters, consider these words,"shown in conforming order: “LWR, LARJ, LWEA[. The
correct rearrangement ignores any clusters and results in the following: “NLR, WLRI, WLFA”] which
sorts in the order shown.

If, however, pairs of consonants that form legal clusters were grouped as single collation
elements (regardless of actual pronunciation where the potential pronunciation is ambiguous),
then the results of rearrangement would be “<Wa>L, <Wa>LJ, WLE”, which would yield thg (non-
conforming) ordering “LWe, LIAR, LWRY.

Again, if actual clusters were grouped as single collation elements (with [ some
disambiguation“effort), then the results of rearrangement would be “WLA, <Wa>L3, WLE”| which
would yield the'(non-conforming) ordering “LAR, LINE, LWRI”.

C.2.2.4. The Mutltiple Levels of Character Weights

Theisecond requirement of the algorithm, relating to the treatment of diacritics and tone marks,
impliC' mdtinla lavuale oaf vaniabhte T oana maarlo anA A~ muct ba ianarad tha firct lavual an Welgh

FRutpte1evers-owetgits—troRe-MarkS-ana-atacHiesfRustbetghRereaHhthe-Hrsteverah
> 9 g

more than consonants and vowels in the second level.

There are ten Thai decimal digits (0 @ v o0 & & % o & &), each semantically equivalent to Arabic
digit 0-9, respectively. Their weights are then equal to their corresponding Arabic digits in the first level,
and are different in the second level, to distinguish languages.

When punctuation marks (¥ ¢ B ® 9 c~) are concerned, another level of weights is required for
them. This corresponds to the fourth level in the Common Template Table. In string ordering,
punctuation marks are less significant than any tone marks and diacritics, and must be ignored in all the
first three levels.
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For example, “U13¢), 2719NU, V99 09, P19W’ is a valid order in the Royal Institute Dictionary.
In the first level, the considered weights are 113, 2NNY, 19, ININ respectively.

The third level is not needed for Thai string ordering, but is reserved for tailoring.

C.3. Handling of numeral substrings in collation

A numeral is a string representing a number. The examples here deal with numerals that represent
values in R, the real numbers, or, really, subsets of R, as these have a predetermined order. Only
decimal numerals are dealt with in the examples given here.

The presentation below will first give positional system decimal numerals for natural numbers using
the digits6=9- f ; i i —afraction
part amd an exponent. There is also a brief discussion on numerals with digits from other scripts; [scripts
that spmetimes uses another syntax with digits for numerals (such as Han numerals),‘@nd Roman
numerals. There are circumstances where digits do not represent numerical values,,such as jn part
numbgérs and telephone numbers. The preparations described below have undesirablé-consequences in
cases|where apparent numerals do not represent numerical values, such as. when the ordering
telephpne numbers or part ‘numbers’, and should be avoided in those cases.

C.3.1.[|Handling of ‘ordinary’ numerals for natural numbers

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

Release 1
Release 20
Release 12
Release 2
Release 9

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

Release 1
Release 12
Release 2
Release 20
Release 9

(I is sufficient simply'to look positionally at just the first digit in each numeral to see why this
ordering results.) Aimore acceptable ordering is:

Release 1
Release 2
Release 9
Release12

Release 20

The Common Template Table defined in this International Standard cannot be tailored to give this
result. However, preparation can be done prior to the basic collation step to achieve the desired results
when numeric value order is desired. The prepared strings are normally not presented to the user; only
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 to
a given number of digits. If one pads the numerals in our original example strings up to three digits, the
following will result:

Release 001
Release 020
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Release 012
Release 002
Release 009

Using the Common Template Table defined in this International Standard one then obtains the
strings in a better order (here showing the strings as they are after preparation, which are normally not

shown

in the result):

Release 001
Release 002
Release 009
Release 012
Release 020

The

To
origina
digits in

Hpwever, there are two problems with this approach:

One must determine beforehand a (usually small) number of digits to pad up to. Ifithe nd
of digits to pad up to is too large, the strings after preparation can become -rather
especially if there are several numerals in each string. If the number of digits’to pad uf
too small, however, the risk is greater that there are actually occurring pumerals with
digits than one has padded up to, which results in partially getting back to the o
situation, where the numerals’ values are not taken entirely into aceount.

mber
long,

tois
more
iginal

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

example, if the original strings were:

Release 01
Release 1

the strings after preparation are identical, and thé.end result (as the user would normally
could be either

Release 01
Release 1

or

Release 1
Release 01

see it)

and the relative order may come out differently for different occurrences of numerals, or different
runs of the collationsprocess applying the same rules. This kind of indeterminacy is undesirgble.

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

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

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

one

30

RC:CGOC 1
Release 01
Release 20
Release 12
Release 2
Release 09
Release 9

obtains after this preparation the following strings:

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

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

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

and|are normally presented to the user as:

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

Thig particular method puts numerals with a like original numberiof'digits close to each other, pven if
the actpal value represented is smaller due to the original zero-padding. If the represented values should
be kepf close together, one should instead duplicate the numieral: first a count of digits for the lgading-
zero-stfipped numeral, the leading-zero-stripped numeral itself, followed by the original numeral. The
duplication is needed to get determinacy relative to the.eriginal strings. For example, using thg same
original strings as above:

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

whi¢h would be ordered by the basic mechanism of this standard to:

Release 011,01
Release.011-1
Release-012 2
Release 019 09
Release 019 9
Release 0212 12
Release 0220 20

and normally be presented to the user as:

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

The originally zero-padded numerals consistently come before the numeral without (or with less)
original zero-padding. The preparation processing could move the original numerals (in order of
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occurrence) to the very end of each string, if one wants to give the original zero-padding lesser
significance than the text following the numerals.

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

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

C.3.2. Handling of positional numerals in other scripts

ISO/IEC 10646 encodes decimal digits for a number of scripts. In most cases these are used in a

; - ; - vers #merals
mixed from different scripts as a single numeral; rather, one should consider each maximal subs{ring of
digits of the same script to be a numeral.

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

Chipese and some other languages can use decimal digits (in the’,Han script, for ingtance)
interspersed with ideographs for “one thousand”, “ten”, etc. If such numerals‘are to be collated acgording
to the yvalue they represent, one can proceed as above, adding a step\just after the initial duplication:
conver} the copy to the corresponding positional system numeral in;the syntax used here for| whole

numerals.

Rorhan numerals, if handled, can be handled in a similarfashion to that described above. Duplicate,
and replace the first copy with the same natural number expressed in the decimal positional system. E.qg.
“Louis V7, where the V is determined to be a Roman numeral, can be modified to “Louis 5 V.

Cayeat: In this case human interactive intervention or an expert system may be required, as| in the
following example involving the French language: CHAPITRE DIX might mean CHAPTER |10 or
CHAPTER 509 ("dix" is the French word for_10;’it is also the Roman numeral for 509).

C.3.4.|Handling of numerals forwhole numbers

If niimerals for negative whole-numbers are also to be ordered according to their value, therg are a
numbef of issues to be considered. Most frequently, negative whole values are given numerals thal begin
with a Iegation sign. The negation sign may be HYPHEN-MINUS U+002D (but this character may often
represént a true hyphen,rather than a negation), or MINUS SIGN U+2212. However, there are other
converttions also, like.Using a SOLIDUS U+002F or a PERCENT SIGN U+0025 to indicate negativeness;
or the negation indicator can come after the digits rather than before; or negativeness can be indicated by
putting|the digits-between parenthesis, and/or putting the digits in a contrasting colour (often red){ In the
examples here; only the case that negativeness is indicated by an immediately prepended MINUS SIGN
is dealf with.”Positiveness is indicated by either the absence of a MINUS SIGN, or the presenge of a

PLUS SteN-U+662B-

Example strings:

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

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

1.

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

determinacy.

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

3. RUIIIUVU iUdu‘;llg £LCTUTS ;II tiIU bUp;Ub Uf ﬁ Ic IIUIIIUIdib (bybtcllldtibd“y Uitilbl iUdVillg one
zero digit for zero or representing 0 by the empty string of digits); alternatively,-letgall
numeral copies have exactly one leading zero.

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

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

For|the basic collation step, use a tailoring of the template given:in'this standard, namely, a tailoring
where the PLUS SIGN and the MINUS SIGN are significant at/the-same level as the digits, and|where
the MINUS SIGN has less weight than the PLUS SIGN. (In{he*example below, it is assumed that the
weight jof PLUS SIGN is less than the weight of 0, but this is'not a prerequisite for getting an acceptable
ordering.)

Ournexample strings after this preparation:

Temperature: —980 °C -9
Temperature: +00 °C 0
Temperature: —9785 °C -14
Temperature: +015 °C 05
Temperature: +015 °C +5
Temperature: —99 °C <0
Temperature: —980 °C -09
Temperature: +03205 °C 105
Temperaturgr +015 °C +05
Temperature:+015 °C 5

Thg orderingAfef.these, using the basic mechanism of this standard, is:

Temperature: —9785 °C -14
Temperature: =980 °C —-09
Tompornfurn: Q380 °C Q0
Temperature: —99 °C -0
Temperature: +00 °C 0
Temperature: +015 °C +05
Temperature: +015 °C +5
Temperature: +015 °C 05
Temperature: +015 °C 5
Temperature: +03105 °C 105

and normally presented to the user as:

Temperature: =14 °C
Temperature: —09 °C
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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 numerals for
whole numbers in them, such that the numerals are ordered according to the integer value they

represent.

Th £ 4L " £ ol 1 1 sl ! " ol 4 4 h
ProLtos TUIN UUITT SYTIAATS TUT WITUIC TIUTTTOTTS LAl DT SliTdl. JUst daUl a4 SICY U LUTTV I't t e

copies [to the syntax used here for whole numbers.

Thig technique for handling negative numerals can be used also for numerals with a-fractional part,
and so|on (see below).

C.3.5.|Handling of positive positional numerals with fractional parts

Thg method presented above can easily be adapted to the case where\fraction parts may ocdur and
are to e taken into account. A problem is, however, that the characters eften used to delimit the |nteger
part frdm the fraction part are also used for other purposes. The separator character is generally either
FULL $TOP U+002E, or COMMA U+002C. These characters alsd_have other uses, also in conjlinction

with digits.

For[the examples here, assume that FULL STOP is used (only) as a fraction part delimiter.

Do ps above, but count only the digits in the integer part of the numeral for the count of digit$ to be

prepended. The fraction part delimiter character (hete: FULL STOP) can be removed.

Forlexample:

-12.34
12.34
3.1415
3.14

Aftgr preparation:

Ordered’

—-978765+12.34
+021234°12.34
+013.1415 3.1415
#01314 3.14

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

As presented to the user:

34

-12.34
3.14
3.1415
12.34

© ISO/IEC 2001 -- All rights reserved


https://iecnorm.com/api/?name=68c61a04bd142cabd409fca87ea929e5

