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• THE bibliographical tool in LATEX

• Widely used

• Follow logical concepts from the LATEX world

I Citation database

I Bibliography style

I Automatic generation from cited references

I Typeset further by LATEX

• Huge existing matter available

I Large bibliography databases ( ������ "!$#�#&%�'(�&)+*,)�).-0/21+34/21+)+%5/6%,798:#&%;* ,. . . )

I Great amount of styles for many journals, books,. . .
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• Old tool : from the 80’s (well LATEX too. . . ,)

• No longer evolves (only improved to accept 8-bit characters
around 1990)

• Programmable. . . but in an awful 60’s stack based language
(BST) for aliens from the outerspace

I Trivial to parse and execute by the computer, easy
implementation in BibTEX

I Just put the burden on the style programmer ,<>=@?@A>BDCFEG? H@I>JLKNM�OQP@JLKSRUTLM�O&VWT�R�XYI>ZH [\I ]_^`�a [bVWT�R�XScdMdK ]Q^eNeI VgfLRhO�VWTiRUX@I>j [_VNfFR@VWTiRUX@I ]Q^VNfFR@VWTiRUX@I [_VWT�R�XYIlkNXFPlM ]Q^H VWT�R�X@I>kNXFPlM `dm n Z
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1258 such lines in �������������� �¡ . . .
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New needs:

• Multilingual

• UNICODE

• Access to bibliography database from the Internet

• Programming language with far more expressiveness

• Unbound scalability & extensions

• Compatible with existing bibliography styles

• Generic tool suited for many other layout software

• YAB (Yet Another BibTEX)?
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• Need to choose a clearer language than BST

• Designing a domain specific language?

I Good for selfishness ,

I Yet another (less) cryptic language to learn

I With lack of expressiveness?

I Oh. . . just improve the language! ,

• Or use a classical computer language for all the expressiveness
we want!

• Put all the domain specific stuff in objects: bibliographical objects

• OK since no need for performance

• But into what language?
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• What we want:

I Portable

I Clean object support and syntax

I Can deal with big programs

I Lot of library for all the modern way of life: UNICODE,
Internet,. . .

I Well known to avoid the yet another weird-language to learn
syndrome

• Trade-off

• Let’s go for Java
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• Bibliography styles are directly written in Java for expressiveness
and simplicity

• Generic library functions and classes to deal with bibliographies
in BibTEX++ rewritten in Java

• Portable

• UNICODE natively accepted

• Inherit all the Java locale stuff and even specialized collators for
international sorting so important in BibTEX

• Lots of ¢�£�£¥¤ s to modify the internal behaviour

• Keep the information message ¦�§�¨ª©
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• The easy part

• Just a prettyprinter of the abstract internal representation

• Add a prettyprinter for each output language

I Generate a «�¬�¬�­ file for LATEX

I . . .
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• Deal with all BibTEX++ inputs

• Use the SableCC parser generator (to build kinds of super-DOM

generic parser and library)

• Build the abstract internal representations

• Available front-ends:

I Document front-end analyzes the ®°¯¥±�² file or other to pick
requested citations

I Bibliography database front-end accepts bibliography items

I Style front-end deal with style programming
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• Big legacy BibTEX style ( ³�´�µ�¶ ) available : 150 files in mikTEX

 Straight traduction of BST code to clearer Java

Rely on advanced compilation and program re-engineering
techniques such as those developed in the PIPS project at the
École des Mines de Paris

• A generate Java style can be used later as a basis for new style
developments
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• Use a cache of compiled BST styles to speed up operations

BibTEX++ —BST compiler—
DÉPARTEMENT INFORMATIQUE — ENST BRETAGNE

http://www-info.enst-bretagne.fr


public String sort format names · String s0 ¸¹
String s1 º
int i1 » i2 º
s ¼ s0 º
nameptr ¼ ½�º
s0 ¼ ¾�¾¿º
i1 ¼ BuiltIn À numnames · s ¸dº
numnames ¼ i1 º
namesleft ¼ i1 º 10

while · i1 > Á ¸¹
if · nameptr > ½ ¸¹
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s0 Â s0 Ã Ä Ä¿ÅÆ
s1 Â BuiltIn Ç formatName È s É nameptr ÉÊÄWËªÌ�Ì�Ë Í Í�Ë�Î�ÎÏË Í�Í�Ë Ð�Ð�Ë Í�Í
t Â s1 Å
i1 Â BuiltIn Ç equal È numnames É nameptr ÑdÅ
i2 Â BuiltIn Ç equal È ÄDÒ�Ó�Ô�ÕªÖ�×�Ä É s1 ÑdÅ 20

i1 Â and È i1 É i2 ÑdÅ
if È i1 > Ø ÑÙ

s0 Â s0 Ã ÄDÕ�Ó Ú�ÎÛÄ¿ÅÆ
elseÙ

s1 Â sortify È t ÑdÅ
BibTEX++ —BST compiler—

DÉPARTEMENT INFORMATIQUE — ENST BRETAGNE

http://www-info.enst-bretagne.fr


s0 Ü s0 Ý s1 Þß
30

nameptr Ü nameptr Ý à�Þ
i1 Ü namesleft − à�Þ
namesleft Ü namesleft − à�Þß

return á s0 âYÞß

• How does it work?
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• Well. . . BST is a stack oriented language but Java is not /

• Up to this year this stack was still in the generated Java code

• Stack removal is old stuff in computer science but it comes back
because of efficient JIT JVM implementation

• Code transformation from stack based to imperative style with
variables borrowed from Forth to C compiler
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• BST is not a typed language

• A stack element can hold anything

• But polymorphism is not really used by BST operators, it is rather
a design simplification

• No function signature (what arguments? what returned values?)

• Java is a typed language : nice if lacking BST types can be
infered more understandable Java code
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• Bottom-up approach from BibTEX operators well-known type
ã�äªå�æÛçªèêé�ë�çDæ�ì�í
produces a string on the stack from a string, an integer and a
string on the stack

• Propagate all the known types interprocedurally through all the
code

• When ambiguous, keep polymorphic î ì�ï�ï objects
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• Stack removal assumes that each BST block’s stack usage can
be mapped on a fixed amount of variables

• What if a BST code stack usage depends on values? Code
generation with static variable allocation not possible /

• If stack removal fails, keep all the clean code and wrap it in a
stack environment

• Such codes do really exist!
Just in ð�ñÏòôóWõ÷ö�ø�ù�ú !
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• Correction:

I Theoretical answer: just build an intelligent compiler to
understand the program ,

I Approximation: abstract interpretation + loop peeling + partial
evaluation

I Real life right now: pattern matching

• Some other usages of stack nasty things: simulating
exception-line mechanism with markers on the stack. A BibTEX
function can throw away an exception that is caught elsewhere
by emptying the stack up to the marker
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• Allow dynamic arbitrary code extension in BibTEX++: new styles,
new bibliography sources, new format,. . .

I hook added in BibTEX++ to modify the behaviour

I Classes specialization

• J�KML�K8NOLQPSRUTWVYXUZD[]\_^`X8NbacRdL�ef^hgDiWjlknmDTpocqrP<sOX6aDtpulTwvyxUq6Lru�ewqnu]vzK8VWxrun{
could fetch the bibliography of our computer science lab with
whatever protocol

I Jcq6L<tpun\Sg6iWjSknmDT|^~}�uSTn[�uUNUNy�U�D{
• J�KML�K8NOLQPSRUTWVYXUZD[]\_^`X8NbacRdL�ef^4qDL<t�uOxQu6uSTW{
I Jcq6L<tpun\Oq6L<tpuOxQuUuST|^~}�ulTn[pu6NUNn�n�DVWq�t�L���L<t6[]{ would fetch from

�9���������������������������������~���,�������������¡ �����¢���£9£�¤�¥�¦����;�¨§�����¢©�������:£
I CiteSeer gives many BibTEX entries but not often very

canonical ones. . .
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I Need a wrapper to clean up the HTML

• ª�«M¬�«8­O¬Q®S¯U°W±Y²U³D´]µ_¶`²8­b·c¯d¬�¸f¶~¹6ºD»U¼]½ to fetch the bibliography from
¾�¿�¿�À�ÁÃÂ9Â�Ä�Å,Æ¡ÀEÇ�È�É;Ê9Ë�¿�Ì�Ê�Í�Ì�ÇÎÄ9Í9Â
I XML base Ï ¿�À�ÁÃÂ�Â Ï ¿�À�Ç�Ê¨É Ï9Ð Ì¡Ñ;Ò�¿�Ê¨Ó�Ç�È9É;Ê�Ë¨¿�Ì�Ê¡Í�Ì©ÇÔÄ9Í9Â¡À�È9Å,Â¡È�Õ�Í�Ì,Õ�Â�Ö9Í�×�Â¡Å:Ê�Å,Â�Ì9Í�Ø Ð Ì�Ä,Õ�ÇÔ¿9Ò�Ì�Ç�Ù9Ú
I DTD ¾9¿�¿�À�ÁÃÂ�Â�Û�È�É�Û�Ü�Ý9Þ©Ç�Ü¨É Ï�Ð Ì¡Ñ;Ò�¿,Ê�Ó�Ç�ß�à9Ý�á�Ë�â�Ò�Ø�¾�Í�É©ÇÎã�Þ�Â�Ä�Å,Æ�À�Â�Ä�Å�Â�Ò�Å Ð È9¿�Â�Ä�Å,Æ�À©ÇÎÄ�¿9Ä

• ª�«M¬�«8­O¬Q®S¯U°W±Y²U³D´]µ_¶`²8­b·c¯d¬�¸f¶EäWåS°Sæç¬<èw¬Ué<ê�±U½
•

ª�«M¬�«8­O¬Q®S¯U°W±Y²U³D´�é<êU´p­Dånµ_¶~²8­�·O¯d¬�¸f¶hëDìWíSî6ºD°pïcðr®�æO²U·cêpål°wñyé6ð6¬QåY¸wðyå]ñyé�êU´p­6ån½
fetches the ë6ìWíSînºD°]ïcðr®�æO²U·DêpåS°wñyéUð6¬Qåb¸wðråpñyé�êU´p­6å Java style

• . . .
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• Plugins that fetch other plugins from plugin servers or generate
new ones

• Heavily rely on Java class dynamic loading and introspection

• ò�óMô�ó8õOôQöS÷UøWùYúUûDü]ý_þ`ú8õbÿc÷dô��fþ �������
	 ø���
����]ùbú8õ�ÿO÷dô�� þ`û����yú þ������������

• Directly use a style for a journal from the journal editor server
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Need to extend BibTEX++ with plugins, meta-plugins, from
everywhere. . .

¿¿¿What about BibTEX++ virus??? /

• WordTM: VBScript macros

• HTML browser

I JavaScript and buggy execution

I Applet : Java may escape a buggy sand-box

I All the plugins (flash,. . . ) in the browser

I Automatically opened in some mailers (OutLook, Eudora,. . . )

• TEX with a execution shell on �������! �"�#�$ if allowed

• %'&(��)�* �+*�),"�-���.�/
02143�3�3�5 if no 6�7
• PostScript : a true computer language and operating system  
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arbitrary code execution if not in secured mode

• PDF

I JavaScript

I Various plugins

I Can launch a viewer on 8�9�9;:=<�>�>@?�?�? links

 ¡Need to finely control the execution!...
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• Written in Java freely and heavily relies on Java security
model

• All actions of a class can be precisely authorized by aA�B�C�D�E�F!G�H
I�J�KLJ�M4BNE
object : file access, network access,. . .

• Specialization of a
A�B�C�D�E�F!G�H
I�J�KLJ�M4BNE

for a kind of BibTEX++
styles or plugins

• Mainly only authorized to fill the bibliography cache

BibTEX++ —Security—
DÉPARTEMENT INFORMATIQUE — ENST BRETAGNE

http://www-info.enst-bretagne.fr


• 1 first year programming project (PAP) in 2000 with 4 students:
project basis

• 1 first year programming project (PAP) in 2001 with 5 students:
concept of plugin, preview of stack removal

• 1 third year bibliography study in 2001 on stack removal

• 1 master internship on sorting in 2002

• 1 master thesis running on getting all this stuff to production (6
months)
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• Streamline the installation phase

• Plugin mechanism to be implemented

• Object specialization framework. But what/how?

I Subclassing

I Aspect programming

I Reflection & introspection

I . . .

• Code transformation framework for automatic localization and
more

• Back to typography : think again about bibliography: how to deal
with complete mix up of Latin, Arabic, Chinese,. . . different
entries in the same bibliography?
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• Deal with other worlds than LATEX: DocBook,. . .

• Compile BST for other targets : Bibulus,. . .
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• There is even computer science research work in the BibTEX
world!

• Compatible with BibTEX right now, tested on Linux & Windows

• Ready for scalability:

I Clean portable object oriented language

I Native UNICODE

I Recycle legacy dusty deck BST and BIB files through
advanced compiler technologies

I Free software

• Can reach the great unification: for example

I WordTM document

I XML bibliography database from the Internet
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I OQP�R!S BibTEX for a journal from the Internet

• Tested against all the teTEX distribution. . . Some OQP�R!S files in the
distribution are wrong! /

• First packaged public version this summer

• CVS available at TVUWUYX[Z]\^\_Xa`WbdcVeV`gf^hVikjlidmanoUqprfWhVisU^tsuWmviQjxwYh
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