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Abstract


In this paper we want to present an interdisciplinary project, which is managed by humanists and computer scientists. It aims at the digitization and electronic publication as a CD-ROM of the most important and largest dictionary for the german language. In the main phases of this project, such as during the production process, i.e. the preparation of the data, as well as during the implementation of the graphical user interface and the corresponding search engine Tcl/Tk plays the important role. Additionally we use the tools CoST (Copenhagener SGML Tool) during the production process and the Tcl/Tk-extensions Tix and BLT within the graphical user interface and Metakit for the setup of the search engine.





1 Jacob and Wilhelm Grimm’s Deutsche Wörterbuch


With its 33 volumes (cf. fig 1), Jacob and Wilhelm Grimm’s German Dictionary is both the most extensive and the most significant German dictionary that there is. The work, produced between 1838 and 1960 by many generations of scholars, does not merely offer a nearly exhaustive overview of the makeup and development of the German language from the 15th century to the time when the last volume was completed, it is, furthermore, - as the Grimm brothers themselves desired - an academic work, which can also be of use to the ordinary man [6].
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Figure 1. The Deutsche Wörterbuch


The aim of the project being presented here is to digitize this dictionary and publish it in an electronic form on CD-ROM and on the Internet. In addition to the reference possibilities usually offered by a dictionary, we are setting up a database for the entire text and its contents, which will allow direct access to specific information within the dictionary, by way solely of a full-text search [1,4].
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Figure 2. Sample article from the dictionary


The course of the project can be seen to fall into three major sections (cf. fig 3): 1) firstly, the data from the original paper version is converted into a digital format, 2) this is then encoded in SGML/XML as a structured, platform-independent format, 3) this ultimately serves as the basis for the electronic publication on CD-ROM and on the Internet [3].


At relevant points during the course of the project, Tcl/Tk are employed as principal components both for the production process, i.e. for the preparation of the data, and also for the development of the graphical user interface and the search engines belonging to this. During the production process, we additionally employ the tools CoST (Copenhagen SGML tool), the Tcl/Tk extensions Tix and BLT (for the development of the graphical user interface) and MetaKit (as a storage module in the development of the search engine). In this article,we will present the three stages of the project, concentrating on a description of the data import and the graphical user interface, i.e. the use of Tcl/Tk. For the purpose of being thorough, however, we start with the first two stages of the project.





2 Digitization of the paper version


The digitization of the dictionary was carried out in China using the so-called double keying procedure.  The text, which incorporates some 300,000,000 characters, was manually inputted in two versions, A and B, by independently working groups, within a period of 18 months. Not only the basic text itself, but also all of the typographical features, such as the alternation between italic and normal passages, super- and subscript, different font sizes etc. and, in particular, all special characters, were taken into consideration and represented by a clear and corresponding markup. After both versions had been produced, they were automatically compared with one another, and any differences were highlighted in the form of a difference protocol. This was then worked on manually, alongside the original version, and an almost completely error-free version was produced. As a result of this, we now have a copied version of the printed original in the form of ASCII files. This means, in particular, that it no longer contains any soft- or hardware-dependent markup. The accuracy of this method in relation to the original is 99.997%, i.e. ca. 3 mistakes should be expected in every 100,000 characters [2].
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Figure 3. Project schedule





3 SGML/XML markup, conforming to TEI


In the second stage, the data is prepared in such a way, that, on the one hand, allows for publication in an electronic form, and, on the other hand, guarantees its the long term availability. For a system-independent markup of this kind, the international standard SGML/XML is used, in conjunction with UNICODE. The essential idea is thus to separate out the content, on the one hand, from the structure, and, on the other hand, from its presentation. Each document  is assigned to a specific document type, which is described by means of a DTD (Document Type Description). For the markup of the German Dictionary, we are employing the guidelines suggested by the TEI (Text Encoding Initiative) for the encoding of dictionaries. The complete dictionary data is being structured and marked up in SGML during an intensive markup period. This is being done partly automatically, and partly semi-automatically, by exploiting specific text features - predominantly typographical features - to develop programs which can themselves carry out this markup. For example, a simple rule of this kind might be: bracket all text extracts which are in bold and occur at the start of a line in tags (<form type=lemma>...</form>), which will make them recognisable as article headwords. Fig 4 shows an extract of an SGML encoded article with markup for individual entries (<entry>...</entry>), headwords, grammatical information (<gram type=m>...</gram>) and hierarchical subdivision of the entry (<sense>...</sense>) [3].





4 Electronic publication - data import


The version conforming to SGML/TEI serves as a general basis for the different publication platforms (cf. fig 3). For the online publication, the SGML data is converted into HTML, so that it can be presented on a normal browser. This necessitates, firstly, typographical preparation, whereby the SGML markup is converted into HTML instructions by the addition of corresponding style references. Following this, the reference structures within the dictionary as a whole are reproduced in hyperlinks. The data for the CD-ROM version is produced from the SGML-documents in a similar manner. A search engine is being set up for both platforms which can be called up both via the graphical user interface of the CD-ROM and via a web-server. This allows the user direct access to the dictionary’s contents. Alongside a normal full-text search, the SGML markup also allows for detailed queries regarding individual entries, for example, searches for grammatical information, headwords, or individual authors and texts, which are sorted according to genre.
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Figure 4. SGML encoded dictionary entry


The starting point for the conversion is the SGML data for the dictionary. The production of this data has been checked by an SGML-parser. In the case of errors in the encoding, corrections were made and then checked once again by the SGML-parser. The control function of the parser guarantees that the SGML-datapool  only includes SGML-documents which have been encoded correctly according to the TEI-guidelines. The importing of the data into the databases for the CD-ROM and Internet target platforms is being carried out using several Tcl-scripts, which were developed on the basis of Copenhagen SGML Tools (CoST). CoST is implemented as a Tcl-extension and works together with nsgmls as an SGML-parser. It reads the ESIS-markup (Element Structure Information Stream) for SGML-documents as input, produced by the SGML-parser. CoST  works on the hierarchical structure resulting from the SGML-markup, and allows for specification of operations, which should be carried out if and when certain elements appear. A number of data-tables for the management of the dictionary are being produced from the output of the CoST-scripts. These data-tables are assembled and managed with the help of the software package MetaKit. The data is imported directly from the CoST-scripts into the corresponding tables, via the Tcl extension Mk4tcl. Essentially, tables are being produced in order to access dictionary entries, entry hierarchies, and word indices for the search engine (cf. fig 4). An extract from the CoST-script on the rendering of the dictionary entries is shown in figure 5. Tcl-statements for a Tk-textwidget are produced using this script (cf. instructions in bold), in order to visually prepare the dictionary text, with the help of the Tk-textwidget’s tagging mechanism, and to produce a version as close as possible to the original. Interactive components (e.g. hyperlinks to other dictionary entries) are defined by means of corresponding bindings on the widget-tags. In the instructions in bold shown in figure 5, the generated Tcl-statement-sequences are being inserted into the appropriate MetaKit tables. The information on the dictionary entries can be called up later using unique IDs (curr_lemid). 
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Figure 5. Data import based on Tcl/CoST


In order to understand the conversion process using CoST, we should look firstly at the SGML markup of the dictionary data (cf. fig 4).


In the extract shown, a dictionary entry is presented, encoded according to the TEI-guidelines. From this encoding, one is able to see that the entry falls easily into three parts: form, grammatical information and sense. These can then be further subdivided into smaller components, such as, for example, secondary levels of meaning. The SGML-hierarchy of the dictionary is now used within the CoST-scripts in order to assign operations to relevant elements. In addition, a CoST-specification, i.e. a procedure for the conversion of the SGML-data, is defined. This procedure is made up of individual operations which can be linked to the SGML-elements. As a result of this, one is able to tell whether an operation should be carried out on encountering the start-tag, the end-tag, or for the content of the element itself. The first operation of the specification shown refers to an <ENTRY>-element. The specification includes an operation for the content of this tag. The attribute ID, for <ENTRY>, is being queried, i.e. the current internal numbering of the dictionary entry. This ID is subsequently used as an output, in order to place a marker in a Tk-textwidget at the start of the entry (the textwidget, in which the entry is later to be displayed, is referred to as $w). This marker can later be used to call the start of the entry into the visible window. The line doChildren dwb2tcl, which allows one to move down from one level in the SGML-hierarchy to the next, represents a central instruction within the entire CoST-script. In our example, this would mean that one could move down from the <ENTRY>-level to the <FORM>-level within it.


All the SGML-elements of the open document are handled in this way when a depth-first-search procedure is carried out. For the headword of an entry, a corresponding Tcl-statement for the presentation of the text in a textwidget is produced via the instruction {element FORM withattval TYPE lemma}. This CoST-statement means that the instructions linked to it should be carried out for all SGML-elements of the type FORM, where it is also the case that the attribute TYPE is set to lemma for that element (the criteria for the headword of an entry). The text found there, i.e. the wording of the headword, is entered firstly, for the textwidget, via the function ConvertTaggedText, and, secondly, into the headwords table, as follows. í.e. after returning from all of the SGML-elements included within the hierarchy of the <ENTRY>-tag, the tcl-code, which has now been fully generated for that entry, is entered into the relevant MetaKit table TCLDB.TCLCODE. This procedure is being carried out for all of the dictionary entries whilst importing data into the database, so that ultimately it will be  possible to access every desired extract of the dictionary.
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Figure 6. Tcl/CoST script for SGML data transformation


5 The graphical user interface


The graphical user interface for the CD-ROM is implemented on the basis of Tcl/Tk, using the extensions Tix and BLT [5,7]. The interface is divided into a number of different navigation zones from left to right (cf. fig 7). Firstly, the entries under any one letter can be opened by way of a BLT-tabset-widget. A mouse click on one of the index cards opens the electronic dictionary which presents the user with the following: in the left-hand window, there is a column with a list of all the lemmata beginning with the selected sequence of letters. The headword-search is possible via this list of lemmata on the left-hand side, or directly via the entry-widget for the headword below this. The list of lemmata responds to the characters entered in this field and displays the headwords starting with the given prefix. The desired entry is opened in the dictionary display window  (on the right of the lemmata list) by way of a mouse click on the appropriate lemma in the list. The headline provides information on the given stretch of entries (here TISCH to TISCHEN). Information about the chosen lemma is given in the first lines of the dictionary display window: lemma variations, grammatical information, the exact position in the printed dictionary (volume, column and line), and additionally the year of publication of the printed instalment and the author of the entry.


The dictionary text, along with all of its typographical features, is displayed in the dictionary display window itself (cf. the entry in its original paper form in fig. 2). Solely the column and line breaks of the printed edition (with the exception of indented verse quotations) are altered. Not only the chosen entry, but also a larger section showing words beginning with the same letters, is displayed, so that the context of the entry, which is often very informative, is also visible.





