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Abstract algorithm related to Unicode, an industry standard desidoeal-
low text and symbols from all of the writing systems of the lddo
hbe consistently represented [2006]. Our method can be ajésest
to other alphabets. In addition, let us mention that if a doeot
cites some works written using the Latin alphabet and soniie wr
ten using another alphabet (Arabic, Cyrillic, ...), theg asually

The lexicographical order relations used within dictioesrare
language-dependent, and we explain how we implemented suc
orders in Scheme. We show how our sorting orders are derived
from the Unicode collation algorithm. Since the result ofch&me
function can be itself a function, we use generators of sgrti .~ - . o . A
orders. Specifying a sorting order for a new natural languaas itemised in two separate bibliography sections. So thigition is
been made as easy as possible and can be done by a programm@°t 00 restrictive within MIBBTEX's purpose.

who just has basic knowledge of Scheme. We also show how The next section of this article is devoted to some examples
Scheme data structures allow our functions to be programmedin order to give some idea of this task’s complexity. We byiefl
efficiently. recall the principles of the Unicode collation algorithn®{®a] in
Section 3 and explain how we adapted it in Scheme in Section 4.
Section 5 discusses some points, gives some limitationsuof o
implementation, and sketches possible future work.

Keywords Lexicographical order relations, collation algorithm,
Unicode, MIBBTEX, Scheme.

1. Introduction 2

Sorting words belonging to a natural language, like in aialict
nary, depends on this language. As part of the IBIIEX project—

Lexicographic orders and natural languages
The basic lexicographic order, well-known in Mathematazm be

for ‘MultiLingual BETEX'—we developed functions implemented defined by:
collation, that is, determining sorting orders of strings of charac- [] € s
ters. Let us recall that MIBTEX aims to be a ‘better’ BTEX [zo]so] < [z1]s1] <= w0 <z1V (xo=2x1AS0<s1)

[Patashnik, 1988]—the bibliography processor usuallyeissed
with the BTEX word processor [Lamport, 1994]—especially about Wherezo andz; are charactersso and s, strings of characters,
multilingual features. WhenBTEX or MIBIBTEX builds a ‘Refer- and the notations[‘]" and ‘[zo|so]" are for the empty string and
ences’ section for &TpX document, aibliography styleis used a non-empty string whose first characterisand rest isso. This
to rule the layout of this section. Most of X styles sort this simple order relation may be used for English words, exdegt t
section’s items w.r.t. the alphabetical orders of authoashes. The the differences in case—between uppercase and lowerdasste

SORT function used within these styles [Mittelbach et al., 2004, are to be ignored in a first pass. Then if two words differ only
ble 13.7] ignores accents and other diacritical signs, @antice, be the case of a letter, an uppercase letter takes precedeece
it is suitable only for the English language. MEEX allows bib- the corresponding lowercase one, according to a leftgiotorder.
liographical items of a document written in English (resgerfeh, In addition, let us notice that this relation can be impletadn
German, ...) to be sorted according to the English (respdfre efficiently for unaccented letters since theci* codes for letters
German, ...) order. follow the English alphabetical order.

MIBIBTEX has been developed in Scheme, we explained the rea-  deal with: an uppercase letter takes precedence over the- cor
sons of this choice and outlined its architecture in [Huff@B05b]. sponding downcase one if two words differ only by the case of a
Here we focus on the definitions of sorting orders as part isf th  letter, and the order is left-to-right.
framework. MIBBTEX's first version only deals with the European As shown by some non-limitative examples in Figure 1, this
languages using the Latin alphabet. Our method is derived &n problem may be more complicated for other languages. Welgan o

serve some changes in the alphabetical order of unaccesitersl

in the Estonian languagez'‘is not the last letter of the alphabet, it
is ranked betweens' and ‘t’. Accented letters may be treated as
individual letters, like in Swedish, or interleaved withaacented
letters, like in the most common orders used in Germany. @hees
for ligatures: &’ is viewed as a separate letter in Swedish, alpha-
beticised like &e’ in French. If accented letters are interleaved with
unaccented ones, the latter take precedence when two wiffiets d

Copyright(© 2007 Jean-Michel Hufflen. only by accents. In most cases, the order is left-to-rightatis true
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e The Czech alphabetisi<ab<c<t<d<...<h<ch<i<...

<r<i<s<s<t<...z<?7Z.

e |In Danish, accented letters are grouped at the end of thaladpha< ... < z < &< @< a~ aa.

e The Estonian language does not use the same order for uteddetiers than usual Latin order; in addition, accentéeie are either
inserted into the alphabet or alphabeticised like the sporading unaccented letter:

a<...<s~8<z~ZI<t<..

. <w<i<a<o<ili<x<y

» Here are the accented letters in the French languagei,ag, é~ é~ &~ 8,1~ 1,0, u~ 0~ 10, V.
When two words differ by an acccent, the unaccented letkestprecedence, but w.r.t. a right-to-left order: catedte < coté < coté.
The French language also use two ligatures(resp. ‘«’), alphabeticised like ‘ae’ (resp. ‘oe’).

e There are three accented letters in Germa#is—6’, ‘ ii'—and three lexicographic orders:

» DIN?-1:a~ &, 0~ 0, U~ U;
= DIN-2: ae~ @4, oe~ 0, ue~ ue;
= Austrian: a< 4< ... <0< 0<...<u<li<v<...<z

e The Hungarian alphabet is:

a~a<b<c<cs<d<dz<dzs<e~é<f<g<gy<h<ini<j<k<l<ly<m<
n<ny<o~0<0~b<p<...<s<sz<t<ty<u~U<il~l<v<...<z<2ZzS

e In Swedish, accented letters are grouped at the end of thaladp a< ... <z < a< &4< 0.

‘a < b’ denotes that the words beginning withare less than the words beginning withvhereasd ~ b’ expresses that the letteisandb
are interleaved, except thatakes precedence oveif two words differ only by these two letters.

aDeutschd nstitut firNormung(German Institute of normalisation).

Figure 1. Some order relations used in European languages.

for Italian and Portuguese—but not always: the French laggu
uses a right-to-left order (cf. Fig. 1). In some languagégaphs
may sort as separate letters: for exampi#;, is ranked betweerh’
and ‘i’ in Czech. The Hungarian language uses a trigraghs’,
as a separate letter. In addition, there are special rutedoiable
digraphs in this language: for examplez+sz’ is written ‘ssz’ in
this language, but the two successive digraphs should bereds
before sorting:depresszid’ should be sorted asliepresz szid'.
The same rule holds for the double trigraghizs’, for ‘ dzs+dzs’.
Other equivalences exist: in Danisha' is equivalent to &'2.

So it clearly appears that there cannot be a universal ceder,
compassing all lexicographic orders. In addition, let u=Hethat
we are interested in such order relations in order to solitigitaph-
ical items w.r.t. authors’ names. These names may be ‘foreig
proper names if we consider the language used for the billiog
phy, that is, the language of the document. A very simple gtam
is the use of English names within the bibliography of a doenim
written in French. Such foreign names may include charactet-
side the alphabet of the document’s language. As a conseguen
an order relation for sorting the items of a bibliographyddde
able to deal with any letter belonging to a language writtsimg
the Latin alphabet, since such letters may appear in forgégnes.
A good choice is to associate accented foreign letters \Wélcor-
responding unaccented letter. If we consider the Englisguage,
this means that accented letters are interleaved with entexd let-

2The fact that a sequence of several letters may be equivelestie has
been pointed out in an example given in the proposal for testandard
of Scheme [cf. Sperber et al., 2007, § 1.2]:

(string-ci=? "StraRe" "Strasse") — #t

because in German, the uppercase form of fidetter is ‘SS’. On the
contrary:

(string=7 "StraRe" "Strasse") —> #f

As mentioned in [Flatt and Feeley, 2005], the implementatidthe func-
tions comparing strings can no longer be defined in terms afacter-by-
character comparisons, as they are in the present staRAR&{1998].
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ters, but unaccented letters take precedence over thgrfidedier if
two words differ only by these two letters. So proceed mostnef
plementations of lexicographic order relations. Let usasothat a
foreign name may include additional letters whose assoaiatith
a basic letter may be difficult: for example, the Icelangtidetter.

3. The Unicode collation algorithm

Unicode provides a default algorithm [2006a] to sort all $kréings
build over its characters. It consists ofraltilevelalgorithm: each
step sorts the elements left unsorted by the precedingldezp.are
these levels:

L1 | Base character$ role < roles < rule
L2 | Accents role < rdle < roles
L3 | Case role < Role < rdle

L4 | Punctuation role < "role" < Role
Ln | Tie-breaker role < ro[Jle < "role"

The differences indicated by the underlined charactersveaenped
at stronger-level steps, for example, the difference betvie€ and
‘s’ at Level 1. In the last examplel T’ represents a format charac-
ter, which is otherwise ignorable.

The first two steps are based ondacomposition property
[2006b] for composite characters. For example, the létter,
whose name and code point—given using hexadecimal numbers—
are:

LATIN SMALL LETTER O WITH CIRCUMFLEX, U+00F4

can be decomposed into these two ‘simpler’ characters pattier
when a text is to be written:

LATIN SMALL LETTER O, U+006F
COMBINING CIRCUMFLEX ACCENT, U+0302

The sort keysused for each level are extracted from a Unicode
collation element table, which defaults to the/ceT®, given by

3 Default UnicodeCollation ElementTable.
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the file allkeys.txt, available at the Web site of UnicoteThese
keys areveight valuesFor example, these values for the letters *
‘o', and the combining circumflex accent, given using hexadati
values, are:

LATIN SMALL LETTER C [.OFFE.0020.0002.0063]
LATIN SMALL LETTER O [.113B.0020.0002.006F]
COMBINING CIRCUMFLEX ACCENT [.0000.003C.0002.0302]

The first pass uses the first column’s values as primary sort

key, the second pass uses the second column’s values as sec-

ondary sort key, and so on.0000’ values are to being ignored.

In our example, this means that a combining circumflex accent
is to be ignored by the first pass of the algorithm. In facts thi
algorithm now consists of a binary comparison between daoubl
bytes, until the two strings can be distinguished. If a righteft
order is to be used for the second step, like in the French lan-
guage, the lists of double bytes belonging to the seconchuolu
should be reversed before applying comparisons. For exampl
these values are0020.0020.003C.0020.0020 for the ‘céte’
word, .0020.0020.0020.0020.0032 for the ‘coté’ word. Do-

ing a double-byte-to-double-byte comparison allows us dn-c
clude thatcdte < coté, which is the case if the default colla-
tion algorithm is applied. If we consider the right-to-leftder
(e.g., for French), these lists of double-bytes are to bersed,
and the comparison between020.0020.003C.0020.0020 and
.0032.0020.0020.0020.0020 implies thatcéte > coté, which

is correct for this language.

Weight values used as sort keys may be different from the code
points ranking all the characters of Unicode and may be laggu
dependent. If a letter should be viewed as synonym of cotisecu
letters, for example, thez' ligature in English, the table gives
several 4-uples:

LATIN SMALL LETTER AE [.0FD0.0020.0004.00E6]
[.0000.0199.0004 .00E6E]
[.1029.0020.001F.00E6]

‘OFDO’ and ‘1029’ being the primary sort keys for the lettees and
‘e’. Ifa digraph should be viewed as a single letter, two contee
characters are given a unique 4-uple of weight values. Fangie,
‘ch’ in traditional Spanish:

LATIN SMALL LETTER C, LATIN SMALL LETTERH; "ch"
[0707.0020.0002.00E6]

Given a particular language, some characters are green
ableweight values for the Unicode collation algorithm [see 2806
§ 3.2.2]: they may bégnorable non-ignorable shifted or shift-
trimmed ‘Shifted’ (resp. ‘shift-trimmed’) means that the variabl
weighted characters are ranked before (resp. after) teeso# the
fourth step.

4. Ourimplementation

As part of MIBBTEX, our implementation of the collation algo-
rithm aims to serve two purposes:

¢ end-users should be able to add a new order for a new language

easily, provided that they can express how this order ig buil
an abstract way;

e resulting sorting orders for strings should be efficientauese
they are used to sort list of bibliographical items, thestsIbe-
ing possibly big: such an operation requires many compasiso
among strings. Of course, efficient sort algorithms are know
for a long time, but the more efficient the comparisons among
strings, the more efficient the list sort.

4http://www.unicode.org/Public/UCA/latest/allkeys.txt
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In addition, the general collation algorithm can be simedifin
our case. Let us recall that we deal with natural languagésewr
using the Latin alphabet.

e Only letters and whitespace characters are of interestdor u
the punctuation signs can be dropped out, so the last step of
the general algorithm is not needed. According to languages
some additional characters can be recognised—for example,
the hyphen -’ character—they are either ignored or ranked
between the space character and all the letters.

e As far as we know, the third step is the same for all the lan-
guages we deal with: an uppercase letter takes precedeece ov
the corresponding downcase one if two words differ only tey th
case of a letter, and the order is left-to-right.

So, to derive a sorting order for strings from a generator, we
have to provide four arguments.

* A list whose elements arseparator characters, viewed less
than any letter. It should begin by the space character and
often this list contains only this character, in which case t
<space-only variable can be used. This is not universal: for
example, space characters are ignored when words are sorted
in Hungarian (cf. the definition of théhungarian? variable in
Figure 2).

¢ An alphabet, given w.r.t. the increasing order, as a listrarfigs.

If the ‘classical’ alphabet is used—unaccented lettershef t
Latin alphabet, sorted according to the usual order— just pu
the ‘false’ value (cf. the definition of theenglish? variable).

¢ An association list for additional sequences of charactsrsh
sequence being followed by a replacement and a weight value.
That means that a decomposition is to be applied to these
sequences.

¢ Afunction related to the sense of the second step: when #te fir
is finished, weight values prepared for the second step appea
in reverse order, so putverse!® if this second step’s order is
left-to-right, putidentity—the identity function) for a right-
to-left order. Cf. the use of these two values fdtrench? and
<english?.

It should be noticed that only lowercase letters have to beifpd,
the equivalent relations among uppercase letters will beckd.

Figure 2 shows how the order relations for the European lan-
guages described in Figure 1 are put into action. The redult o
our generator of order relationSmk-order-relation, is a 2-
argument function. Such a function takes two stringsand s1,
and returnstt if so is strictly less tharns; according to the order
relation for the corresponding language, otherwise. Such an or-
der relation is able to deal with strings containing ‘forgitgtters,
since there are default associations for the accenteddeitall the
European languages. For example, the Polish lettés associated
with the ‘1’ letter by default, the weight value allowing"to take
precedence ovet' at the second step of the sorting order if need
be. Let us give two examples:

(<english? "coté cote") — #t
(<french? "coté" "cdte") — #f

In the first example,&’ and ‘s’ are foreign letters for the English
language, and the order for the second step is left-to-righthe
second example, this order is right-to-left, as in French.

Our generator proceeds as follows.

5Some Schemers could observe that this function does natdpétopure
functional style, because it is potentially destructivéi{®rs, 1999, see].
But it is more efficient than theeverse function and the weight informa-
tion list is not shared with other lists.
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(define <english (<mk-order-relation <space-only #f

(define <austrian?
(<mk-order-relation <space-only
b (||a|| lléll Ilbll llcll Ildll llell llfll
Iltll llull Ilﬁll llvll Ilwll llxll llyll
’() reverse!))

(define <czech?
(<mk-order-relation <space-only
3 (Ilall llbll IICII lléll Ildll llell llfll

||f|| "S" ||S|| lltll ||u|| llvll llwll
’() reverse!))

(define <danish?
(<mk-order-relation <space-only
(<push-default-alphabet ’("="

>(("aa" ("&" . 2))) reverse!))

(define <estonian?
(<mk-order-relation <space-only
3 (Ilall llbll IICII lldll Ilell llfll llgll
I|ul| Ilvll I|wl| II6II Ilﬁll IIBII Ilﬁll
7((l|§l| (llsll . 2)) (lléll (llzll
(define <french?
(<mk-order-relation <space-only #f
) ((nén (nan . 2)) (nan (nan
(lléll (llell . 5)) (llill (llill
(nﬁn ("11" . 3)) (nyn (nyn
identity))

(define <german-din-17

’() reverse!))

Ilgll Hp" n4qn Iljll Hgh 1m]n g npn ngn ngn Ilpll Ilqll Hypn ngn
IIZII)

Ilgll HR" Mcht MM lljll Hgh mn g npn ngn Ilpll llqll Hyn
fyn Ilyll fgn IIEII)

ngt o "am)) ; Put these three letters at the end of the standard
; alphabet.

HH nygn "j" NN g npn ongn "P" ||q|| Nyt g mgn ngn
Nyt nyn)

. 2))) reverse!))

. 3)) (uéu (ueu . 2)) (Iléll (Ilell . 3)) (nén (nen . 4))
Lo2)) (rivo(ram L 3)) (MM ("o . 2)) ("a" ("u" . 2))
. 2)))

(<mk-order-relation <space-only #f °>(("&" ("a" . 2)) ("&" ("o" . 2)) ("d" ("u" . 2))) reverse!))

(define <german-din-27
(<mk-order-relation <space-only #f
7(("5" (I|al| . 2) (I|el| R 2))
reverse!))

(define <hungarian?

(" ("o . 2) ("e" . 2)) (" ("u" . 2) ("e" . 2)))

(<mk-order-relation ’() ; In Hungarian, a whitespace character is irrelevant whenlsvare sorted.
b (I|al| Ilbll IICII IICSII Ildll Ildzll Ildzsll Ilell Ilfll Ilgll Ilgyll Ilhll Ilill IIjII Ilkll Illll Illyll Ilmll Ilnll
Ilnyll Iloll llﬁll Ilpll llqll Ilrll llsll "SZ" Iltll "ty" llull Ilﬁll Ilvll llwll lell llyll IIZII "ZS")

;((nén (nan . 2)) (nén (nen
("ddz" ("dz" . 2) ("dz" . 2)
(nggyn (ngyn . 2) (ngyn . 2)
(nnnyn (nnyn . 2) (nnyn )
("SSZ" ("SZ" . 2) ("SZ" . 2)
o (Mt L 2)))

reverse!))

(define <swedish?

. 2)) ("ccs" ("es" . 2) ("es" . 2))

) ("ddzs" ("dzs" . 2) ("dzs" . 2))

) ("i" ("i" . 2)) ("].ly" (ulyn . 2) ("].y" . 2))
) ("6" (Mo" . 2)) ("&" ("&" . 2))

) ("tty" ("ty" . 2) ("ty" . 2)) (uﬁu "o, 2))

(<mk-order-relation <space-only (<push-default-alphabet ’("&" "&" "6")) ’() reverse!))
p y Kp P

Figure 2. Building order relations for some European languages.

o All the letters of the alphabet—the second argument of

the to build atrie®. If a single letter—or a digraph or trigraph—

<mk-order-relation function—and all the members—its is recognised, this trie gets access to either the correlsppn

third argument—supersede the default definitions.
o All the separator characters and letters of the alphabetiare

value of an association, or the value, in which case the recog-
nised sequence belongs to the alphabet. The other character

bered and used as entries of a hash table, getting access to co  ignored.
responding numbers. Such hash tables have been put irta acti

by means of the functions &RFi69 [see Kalliokoski, 2005].
¢ All the separator characters, all the letters of the alphaike

the associations’ keys, and all the default definitions aedu
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8This word originates from the central letters of the wordrigeval’ Fred-
kin [1960]. A digital tree is a tree for storing strings in which nodes are
organised by substrings common to two or more stringseads a particu-
lar case of a digital tree: there is only one node for everyroom prefix.
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(define g0

(mk-hungarian-word-sectioner "sz818"))
(g0) = ("sz" . 1)
(g0) = ("s" . 2) ; weight value.
(g0) = ("1" . 1)
(g0) = ("s" . 2)
(g0) = #f

(define gl (mk-hungarian-word-sectioner "depresszid"))

(g1) = ("da" . 1)
(g1) = ("e" . 1)
(gl) = ("p" . 1)
(g1) = ("r" . 1)
(g1) = ("e" . 1)
(g1) = ("sz" . 2)
(g1) = ("sz" . 2)
(g1) = ("i" . 1)
(g1) = ("o" . 2)
(g1) = #£f

; Definition of a zero-argument function that will section therd ‘sz618’ ( grape).

; The successive equivalent letters, digraphs, etc. of thishare returned in turn, with the corresponding

; The word is finished, so all the calls of this function willuet the ‘false’ value, from now on.

; Another example.

; Although the double digraph is written assz’, it is replaced by two occurrences of the:’ digraph.

Figure 3. Sectioning Hungarian words.

e Our tries are implemented by balanced ternary search trees.For example, the Hungarian worgZ518’ (cf. Figure 3) should be

‘Balanced’ means that for each non-empty subtree, the nismbe
of elements of the left, middle, and right branches do ndedif
from more than 1. To get this trie, we sort the alphabet accord
ing to thelLatin 1 encoding, so our hash table is used to retain
information about precedence within this alphabet. Onlzarot
point, the resulting trie allows us to efficiently implemewtrd
sectioning into letters, digraphs, etc.

The weight value associated with each string belonging ¢o th
alphabet is 1. So you can use weight values greater than af equ
to 2 for accented letters belonging to the language. In coisga
with the Unicode collation algorithm, we skip combining cha
ters resulting from the decomposition procedure and oMy thieir
weight value. For example, the accents allowed in French tinee
‘a’ letter are the grave and circumflex accents énd ‘a’), but not
the acute one §"). The allowed accents are given 2 and 3 as weight
values, they come before the default value for the acutenacver
this letter. On the contrary, we do not specify that thidigature is
alphabeticised likeae’ because it is the default definition for this
character.

typed by "'sz\\H{o}1\\H{o}" ". As part of MIBIBTEX, this is not

a real drawback since end-users get used to type accenters let

by means of ATIpX commands within their bibliography database

files’. In addition, it will easy to adapt our functions when Scheme
becomes Unicode-compliant.

Another limitation is given by exceptions. For example,ust
consider the following Hungarian person nanmgstz < Koétyi.
They follow the Hungarian rules for sorting names (cf. Fega).
But we have&két y < Kotz because of etymological reasons, su-
perseding the usual decomposition of words. Probably &odiaty
of exceptions would be the best way to solve this problemwlaut
have not implemented it yet.

In MIBI1BTEX, we chose to allow the introduction of a new sort-
ing order by means of only one definition. This allows a glolev
of this new order relation and makes easier some cohereste te
among the information about this relation. A different aggarh has
been followed by<7ndy [Kehr, 1998], a multilingual index proces-
sor associated witlhTgX, and written using ©MMON LiSP[Steele
et al., 1990]. The specification of an order relation is défe be-

We show how strings are sectioned in Figure 3. When an order cause it is done step by step. There are forms:

relation is applied to two strings, we build sectioner fuoras for
these two strings. We section a string as few times as pesaital

stop as soon as we can conclude. The example given is a saction

for Hungarian words, possibly using digraphs and doubleagigs
(cf. 8 2). This example also includes words containing atEbn
letters interleaved with unaccented ones énd ‘¢’, interleaved
with ‘8" and ‘o).

5. Discussion

As we explain in [Hufflen, 2005b], we decided that NBBEX
should be used with several Scheme interpreters, in oréftoce
this program’s portability. There is a proposal to make &uhe
Unicode-compliant [Flatt and Feeley, 2005]; that is plahifier
the future standard [Sperber et al., 2007, 88 1.1 & 1.2]; mly o
a little support for Unicode is provided now, rudimentaryoab
possible encodings [Serrano, 2006, p. 3Bl Scheme [Hanson
et al., 2002, 8§ 5.7]PLT Scheme [Flatt, 2007, § 1.2.1]. In fact,
MIBIBTEX's basic encoding id atin 1, and European characters
outside it are obtained by means of a workaround: 4fgg<Lcom-
mands to produce them [see Mittelbach et al., 2004, Tablg].7.3
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define-alphabet
merge-rule

define-letter-group
sort-rule

to specify an alphabet, a letter group (digraph, trigrapt.),eand
the replacement of a pattern. If a sort procedure is quitsedio the

standard way used in English, it is probably easier toxisdy’s
forms, because only small changes have to be expressed.eOn th
contrary, MIBBTEX allows users to define a new order relation by
applying only one function, encompassing all the aspectshief
new order relation.

Even if we have adapted the Unicode collation algorithm to
our requirements for MIBTEX, we think that we could easily
implement an efficient version of the whole algorithm—nautited
to languages written using the Latin alphabet—by means @f th
same structures: tries and hash tables. A possible imprevem

7When a bibliography data base file is parsed by X, the BTEX com-
mands that result in characters belonging tolthen 1 encoding are ex-
panded, the others are left unchanged. So parsikt{o}t\’{e}’ within
the value associated with aeEFpX field results in c6t&’, whereas parsing
‘sz\H{o}1\H{o}’ results in the Scheme stringz\\H{o}1\\H{o}"
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could be the extraction of sort keys from the files availalléha
Web site of Unicode: it would just require adl hocparser.

Finally, let us remark that we used continuation-basedtfans
to put into action the sectionning of a string into lettergluding
the case of digraphs. A more concise specification could bega
given by using a lazy functional programming language based
the call by need—e.g., Haskell [Peyton Jones, 2003]—ggttie
next letter is done only if need be.

6. Conclusion

The availability of sorting orders depending on naturablzges
is planned inxsLT® [1999], the language of transformations used
for xML ® documentsxsLT provides arks1:sort element that can
sort strings according to the rules of a natural language \/88C,
1999, § 10]. But in practice, most ofSLT processors implement
this feature only partially, and the way to design new ordga-r
tions, if need be, is unspecified by the8c'® recommendation as
well as the documentation of these processors. Designédriblef
ography styles for MIBBTEX can use order relations by means of
an element analogous xsLT’s [see Hufflen, 2005a]. But as shown
in 8 4, only basic knowledge of Scheme is needed for peopde-int
ested in enlarging MIBTEX by new relations.

When MIBBTEX's first experimental versions were launched,
there was only an order relation implementing the defadlation
algorithm roughly®. In parallel, we developed our order relation
generator. That aimed to ask some people for tests aboubthgi

language. We do not forget that natural languages are an open

domain, that is, it is difficult to establish general ruleattimay fail
on particular cases since the features of natural languagesery
diverse. So we consider our present work as a first versiojeaub

to changes when we explore other languages or get criticisms

from end-users. But until now, feedback has been good, ard as
consequence, our order relation generator has been iteadgrao
MIBIBTEXs first public version.
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