MULTEXTLRE PROJECT 62-050Task 1.3 Internal Standard FormatsDeliverable 1.3.1Internal Standard FormatsVersion BMarch 15, 1995Task leader :Jean V�ronis, CNRSContributors :David G. Durand, ConsultantNancy Ide, CNRSJacques Le Maitre, CNRS 1994-1995 Centre National de la Recherche Scientifique

©1994-1995

Centre

National delaRecherche

Scientifique _

©1994-1995

Centre

National delaRecherche

Scienti fique

_ " approach.....................................................................22.1. Basic requirements...........................................................................................22.2. Principles.........................................................................................................32.2.1. Smaller (atomic) pieces.....................................................................32.2.2. Standardization of interfaces between modules..................................32.2.3. Simple data types..............................................................................32.2.4. Language independence....................................................................43. Multext context......................................................................................................53.1. Overview of application....................................................................................53.2. Implementation of the Software Lego¨ approach............................................63.3. Handling document structure...........................................................................74. The Multext document processing model....................................................94.1. The All-SGML model......................................................................................94.2. The hybrid model..........................................................................................105. Tabular formats...................................................................................................145.1. Logical formats..............................................................................................145.2. Physical formats.............................................................................................155.3. Example.........................................................................................................166. Storage and interchange formats..................................................................196.1. Hypertext approach........................................................................................196.2. Document linkage architecture.......................................................................206.2.1. Overview.........................................................................................206.2.2. Segmenter output............................................................................226.2.3. Tagger output.................................................................................246.2.4. Aligner output.................................................................................25References....................................................................................................................26Appendix.....................................................................................................................27Normalized SGML format (nSGML).....................................................................27

©1994-1995

Centre

National delaRecherche

Scientifique _

1.3.1

Internal

Standards

Formats

--March

15,1995

_ "approach2.1. Basic requirementsThere are several known paradigms for software development. However, most of them resultfrom experience in developing software within companies in well-structured teams or consortia,and involving professional developers. In such cases, the goal is typically obvious at the outset,and general decisions on the environment (architecture, programming languages, data types,platforms, etc.) can be taken at the beginning of the project.In the Language Engineering community, the situation is quite different. There is no way toenvision the entire functionality of a system at the outset, since there is no global project;software pieces typically grow how and when there is a demand; special and one-time use toolsare common; and new unforeseen functions are likely to appear depending on research trends.The change in the scale of usable text data, from the order of a few million words to tens orhundreds of millions, is likely to affect both what language researchers do and how they do it.It is difficult to foresee the functions that text analysis will require in the future. We arecertainly at the beginning of an era of exploration and experimentation, which will requireflexible software that can be adapted to one-time or new applications. Given thesecircumstances, and given the fact that software is going to be developed by a wide range ofpotentially unrelated people, it is difficult to agree on strong constraints, such as the choice of aunique programming language, the choice of a class system for objects, etc.Multext must therefore develop an entirely new paradigm which enables easy use of corpushandling tools. It must also be easy to customize the tools for special applications. Thereforethis paradigm must allow for software evolution, where new tools can be developed, one toolcan replace another, etc. It must allow for heterogeneous distributed development, where thedevelopers, their skills, habits, applications, hardware, etc. are widely different andumpredictible.

©1994-1995

Centre

National delaRecherche

Scientifique

_ Approach", as outlined inthe Multext Technical Annex:2.2.1. Smaller (atomic) piecesExisting text analytic software often comprises large, integrated systems that are nearlyimpossible to adapt or extend. The research community would be best served by a set of smalltools that can be used alone or combined to create larger, more complex programs. Atomicmodules, or "software bricks" can be bundled to perform more complex tasks, as needed. Veryimportantly, since each module consists of a small, easily understandable piece of code, it iseasy to modify and debug. The use of small modules also allows researchers to concentrate onthe underlying logic in order to develop new tools, and eliminates the need for the trainingand/or time to implement algorithms at lower levels. The development of increasingly complexbundles provides good, reliable software for researchers who want a ready-made high-leveltool.2.2.2. Standardization of interfaces between modulesTo write compatible software, it is essential that all modules communicate effectively, that is,that their interface is standardized. This demands that internal standard formats (ISFs) forinput/output and accessory files be developed, and serve as specifications for programdevelopment. It is important that the output of each function conform to the input expectationsof the next. Further, it is essential that these formats be public, so that any program writtenanywhere by anyone can use them. The need for ISFs has been under-stressed in the past, andas a result, even a well-established system such as Unix is inconsistent in the internal formats(streams, files, command line arguments) required for even closely related functions.2.2.3. Simple data typesCommunication between tools should be by means of the simplest possible formats and datatypes, if possible human-readable. There is some overhead in this approach, but the speed andstorage capacities of present-day machines virtually eliminate this concern. More importantly,developers gain the ability to see what is going on at each step, which enables an easy test-

Deliverable

1.3.1

Internal

Standards

Formats

--March

15,1995 _

©1994-1995

Centre

National delaRecherche

Scientifique _

Deliverable

1.3.1

Internal

Standards

Formats

--March

15,1995

_ approachThe object-oriented paradigm, which is very popular at the moment in large-scaledevelopment, could offer the modularity needed to implement the Software Lego approach.However, it usually imposes:òan object class system common to a project;òcomplex data types and use of APIs;òprogramming language dependence, at least for the time being (e.g. C++);These constraints are too strong in the context of heterogeneous distributed development (thatis, for the broader community, beyond Multext), especially with non-expert intervention (forassembling of modules, development of new modules, customization, etc.)As a result, Multext has adopted the operator/stream approach, implemented in the Unixsystem, which has already been widely used in the language engineering community (see forexample, Liberman and Marcus, 1992). In the operator/stream approach, data flows in uni-directional "streams" (or "pipelines") between tools.1 Each of these tools is an "operator" (or"filter") that transforms the data as it passes by. Component tools are independent, and at nopoint are they compiled together in a single program. This approach has several advantages:òeach tool can be implemented in a different language, developed by different people,tested independently, etc.ònew tools can be plugged into the stream as needed, and tools are re-usable in othercontexts.òthe choice of Unix as a platform enables exploiting the use of built-in Unix tools andutilities.òUnix scripting facilities enable rapid and easy bundling of tools, easy modification andprototyping, etc.This approach is readily applicable in the Multext context. For example, the text segmentationprocess can be accomplished with a set of micro-tools like the following (see deliverable2.2.1):

1 In Unix, streams are linear. We use the term "stream" here in a more general way, since non-linear streamscan be emulated in Unix using temporary files.

©1994-1995

Centre

National delaRecherche

Scientifique _

1.3.1

Internal

Standards

Formats

--March

15,1995 _

©1994-1995

Centre

National delaRecherche

Scientifique _

1.3.1

Internal

Standards

Formats

--March

15,1995 _

©1994-1995

Centre

National delaRecherche

Scientifique _ annotated chunks

annotated chunks

post-editannotated chunks

tag...SGML tools and dataTabular tools and data

Figure 2. Hybrid model

1.3.1

Internal

Standards

Formats

--March

15,1995 _

©1994-1995

Centre

National delaRecherche

Scientifique _

Deliverable

1.3.1

Internal

Standards

Formats

--March

15,1995 _

Deliverable

1.3.1

Internal

Standards

Formats

--March

15,1995

_ Each row is a line.ò(Top level) separator is a tab.òSubtables are coded using ’\’ (backslash) as field separator and ’|’ (pipe) as row separator.òFields cannot contain end-of-line, tab, backslash, pipe or space.òFields can use any other printable ISO 8859-1 character.òWhen needed in a field, space must me recoded as underscore (e.g. New_York).òIf end-of-line, tab, backslash, pipe or a non ISO 8859-1 character is needed in a field itshould be coded using an appropriate SGML entity.òLine length is not limited.Example:1 La DMF\le|PPJ\le

2 petite AFS\petit|NCFS\petit

3 porte NCFS\porte|VM1S\porter|VM3S\porter

...Implications for the tools:òthey should process 8 bit characters;òthey should accept long lines;òseparators should be re-definable;òcharacter counts, etc. must be adapted to SGML entities.Many public tools (e.g. GNU) statisfy the first two or three contraints. The use of SGMLentities in the stream is very unfortunate, but seems unavoidable--there will always be somecharacter that does not belong to the chosen character set.5.3. ExampleAt the moment, the segmentation and lexical lookup tools use the ftabular formats defined infigure 3 for input and output. The atomic-valued fields and the sub-tables are as follows:

Copyright

©1994-1995

Centre

National delaRecherche

Scientifique _

Deliverable

1.3.1

Internal

Standards

Formats

--March

15,1995 _

(REF, TOK)*(REF, TOK)*nSGMLnSGML(REF, TOK, CLASS)*(REF, TOK, CLASS, FEAT)*(REF, TOK, CLASS, FEAT)*(REF,

K, CL AS S , FE A T ) * ( RE F , T O K, CL AS S , FE A T ) * ( RE F , T O K, CL AS S , FE A T , CO RP T AG ) * ( RE F , T O K, CL AS S , FE A T , CO RP T AG ) * ( RE T OK , CL A S S, F E AT , CO RPT A G ) * ( RE F , T OK , C L AS S, FE A T , CO RP T AG ) * at compilation time

db.lexext.xx db.lexreg.xx

(TOK, LEM, LEXTAG)*LEXTAG, CORPTAG(TOK, LEM, LEXTAG)* nSGML: normalised SGMLCLASS: class of the tokenCNAME: class nameACT: action associatedCOM: commentCORPTAG: tag oke n R E F: r ef er en c e T O K : a s e t of c ha r a c t e r LE M : l e m m a L E X T AG : l e xi c a l i nf o r m a ti on s ( TO K , CL A SS , A CT ) * tbl.abbrev.xx(TOK

ol.xx represents the specific languageextension (du, en, fr, ge, it, sp)tool making operation

tool using the tbl.classfe

processed and resultstream type databasedatabasedata type

tool *resource.xxmtsegcompound *(TOK, CLASS)*

tbl.compound.xx(TOK, POS)*

tbl.compound.comp.xxtbl.lexreg.xxmttbltbl.tag.corpus.xxmttbltbl.lexext.xxmtsgmlqlmtrefnsgmlmtsegspacemtsegpunct *mtsegfeatures *mtsegabbrev *mtsegclitics *mtsegnumdigit *mtsegsent *mtlexpunctmtlexword *mtlexword *mtlexnummtlexunknown

mtsegcomptoolFigure 3. Tabular formats for a subset of tools

©1994-1995

Centre

National delaRecherche

Scientifique

_ it avoids the creation of potentially unwieldy documents--envision, in a worst case, asingle document containing segmentation and part of speech markup, plus markup foralignment with translations in the eleven EU languages, plus alignment with the speechrecording, plus variant part of speech taggings from several taggers, etc.! òit avoids problems with markup containing overlapping hierarchies, which are notallowable in SGML. For example, annotation added by a given tool (e.g., sentenceboundaries markup) could conflict with markup in the original (e.g., markup foremphasis). Or, conflicting markup could be produced by different versions of the sametool (e.g., two different word segmenters could produce two different sets of wordboundaries).òdifferent versions of the same kind of annotation (e.g., different POS annotation) can beassociated with the text.òit simplifies the input to the tools, since very few tools need access to all of the originalinformation plus all of the annotation information, and in some cases would not be ableto use all of this information (e.g., variant encodings produced by different versions ofthe same tool).

1.3.1

Internal

Standards

Formats

--March

15,1995

_ it is trivial to map the annotation information in tabular format, which containsinformation about the location of elements in the input SGML document, into aHyTime/SGML file containing this information and links to the input document. In thisway, annotation information is added to the SGML document at its appropriate location. òit is very much in line with what is evolving in the SGML world, and it is likely thatSGML/HyTime software which handles complex linkages will be available in the nearfuture.òannotation can be accomplished by associating the SGML original or other annotationdocuments with other, pre-existing documents--e.g., instead of generating a documentcontaining POS markup and linking it to the original, links could be made directly withlexicon entries.òit gives easy access to the original SGML document (or, as mentioned above, any amongseveral versions annotated for certain features) for use by other applications.6.2. Document linkage architecture6.2.1. OverviewThe hyper-document comprising each text in the Multext corpus and its annotations willconsist of several documents, each described below.The base or "hub" document is the unannotated document which serves as input to thesegmenter, containing only markup of types 0 and 1 (defined in Deliverable 1.5.1). The hubdocument is in a normalized SGML format (nSGML), as defined in the appendix. The hubdocument is "read only" and is not modified in the annotation process.As mentioned above, the output of any tool in the chain can be exported to SGML format.Each exported document is a proper SGML document with a DTD, containing annotationinformation linked to its appropriate location in the hub document. Thus the annotationdocument contains what can be seen as "remote markup", virtually added to the hub. Someannotation documents will be permanent and retained for distribution, while others will be

©1994-1995

Centre

National delaRecherche

Scientifique _

Frenchoriginal(hub)temporary annotationdocumentssegmentationsegmentationalignmentEnglishoriginal(hub)pos taggingpos tagging

Figure 4. Multext document linkage architecture

5 Note the distinction between files, which are storage units, SGML documents, which may be composed ofa number of files by means of external entity references, and HyTime hyper-documents, which consist ofeither one SGML document that uses HyTime links to connect parts of that document, or several SGMLdocuments connected by HyTime links.

1.3.1

Internal

Standards

Formats

--March

15,1995

_segmentation could produce<s>It certainly wasn’t <hi r=it>him.</s> <s>He</hi> would never do such a ...

which is invalid SGML since the <hi> and <s> elements are not properly nested. See thediscussion in Deliverable 1.5.1.The information in the segmentation document will be associated with the relevant locations inthe hub via HyTime and/or TEI links. Both HyTime and the TEI provide several differentmeans to specify the location of the endpoints of a link. One of the most common is to pointto a unique identifier, specified in the ID attribute on the target tag. However, sincesegmentation documents are pointing into the hub document, which is read-only, it may benecessary to modify the original by adding ID attributes to each tag, as a prior step. Anotherlmethod is to use locations in the SGML tree to point to specific elements (e.g., the third childof the second child of the first child of the root). Using this method solves the read-onlyproblem, eliminates the indexing needed for IDs, and provides a semantically meaningfullocation that might be useful for the tools.For segmentation purposes, we also need to point to locations that are not the entire content ofan SGML element--for example, to a specific character that is the start of a sentence. BothHyTime and TEI allow for mixing pointing mechanisms in the same location indicator.Therefore, segmentation markup will be linked to the hub document via one-way links,specified in two steps:¶tree addressing to point to the nearest enclosing tag for the location in question;·reference to the position of a specific character from the location given in step ¶.

©1994-1995

Centre

National delaRecherche

Scientifique

_L’usine, qui devrait ıtre implant�e � Eloyes (Vosges) repr�sente un investissement d’environ 3,7 milliards de yens. Elle fabriquera des pi�ces d�tach�es pour la filiale de Minolta en RFA.

</P>...The following two tags point to the first two words inside the <p> element:<tok from="2.1.1.1.2.1\1" to="2.1.1.1.2.1\2">

<tok from="2.1.1.1.2.1\3" to="2.1.1.1.2.1\6">

...We use here a short notation to specify the target location in the hub document. The notation"2.1.1.1.2.1\1" is equivalent to the TEI notation "CHILD (2) (1) (1) (1) (2) (1) STRLOC (1)".See Deliverable 1.5.1 for specification of addressing mechanisms.The above markup is straightforward, but for the time being we recommend retaining theactual token string as the tag content, as follows:<tok from="2.1.1.1.2.1\1">L’</tok>

<tok from="2.1.1.1.2.1\3">usine</tok>

...This method duplicates some of the content of the hub document in the segmentationdocument; however, the segmentation document becomes self-standing. Since many tools willuse this document as input, this has processing advantages. This method also allows eliminatingthe location of the end of the token, since this information is implicit in the string itself.Another option would be to retain sentence markup in a document separate from thedocument containing token markup; however, we recommend retaining them in the samedocument to avoid the multiplication of documents and to provide a self-standing documentcontaining both kinds of information, since sentence and token boundaries are very often usedtogether. Since markup for sentences and tokens forms a well-formed tree, this presents noproblem for a straightforward DTD.<s from="2.1.1.1.2.1\1">

<tok from="2.1.1.1.2.1\1">L’</tok>

...</s>...

1.3.1

Internal

Standards

Formats

--March

15,1995

_ the output of the tagger can be stored in a separate document and linked to thesegmentation document with one-way links, as follows :Segmentation document :<s from="2.1.1.1.2.1\1">

<tok from="2.1.1.1.2.1\1">L’</tok>

<tok from="2.1.1.1.2.1\3">usine</tok>

...</s>...Tagger document :<gram from="1.1"><lem>le</lem><pos>DFS</pos></gram>

<gram from="1.2"><lem>usine</lem><pos>NCFS</pos></gram>

...·since the tagger has all segmentation information available to it during processing,another option is to create a new annotation document containing the segmentationinformation as well as the POS category information. This new document is linked to thehub with one-way links. If a segmentation document already exists, this document couldbe discarded if desired.<s from="2.1.1.1.2.1\1">

<tok from="2.1.1.1.2.1\1"><form>L’</form><lem>le</lem><pos>DFS</pos></tok>

<tok from="2.1.1.1.2.1\3"><form>usine</form><lem>usine</lem><pos>NCFS</pos></tok>

...</s>...This second method avoids problems that may arise due to updating of documents. We canimagine, for example, that segmentation boundaries may be changed after part of speechtagging (e.g., at the post-editing stage).

©1994-1995

Centre

National delaRecherche

Scientifique

_<link targets="1.2,1.3;1.2"

<link targets="1.4;">

The first link shows a one-to-one mapping of two sentences; the second shows the mapping oftwo sentences in the first document on to one sentence in the second; and the third shows asentence in the first document with no corresponding translation in the second. The exactmechanisms for specifying links are discussed in Deliverable 1.5.1.

Deliverable

1.3.1

Internal

Standards

Formats

--March

15,1995 _

Copyright

©1994-1995

Centre

National delaRecherche

Scientifique

_ the defined character set is ISO-8859-1;òtags and corresponding attributes appear on the same line;òeach line starts at the first position (i.e., no leading blanks or tabs);òno carriage returns should appear in #PCDATA (note that carriage returns in legacydocuments should have been interpreted as paragraph breaks, etc.);òno markup minimization is used (in particular, all closing tags are present);òall entities are expanded except for character entities;òno character present in character set should be represented by an entity (e.g. "�" must notbe represented by "&eacute;").Note that this specification for nSGML is preliminary and is subject to further refinement.