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Introduction

This article reports on the technical issues of the construction of 2 digital
library for Afrikeans poetry in XML and the underlying design and
implementation problems and philosophies. The motivation for constructing
such a digital library and the theory of literature on which this is based, is
discussed in detail in De Wet and Bothima 2002, (see Part 1 in this issue). The
database combines a system theory approach to literature with the possibilities
offered by technological developmenis in the fields of multimedia and
hypermedia (De Wei 1999; 2000; De Wet, Bothma & Bothma 2000; Bothma,
De Wet, Bothma & Pretorius 2000).

There are obviously many possible pitfalls along the way of
constructing Such a library, e.g. the issues of copyright (whether publichers
will allow their material to be included in the library), quality control of the
data to be added, the willingness of people to actually contribute to the library,
etc. Each of these topics is a research problem in its own right. For example,
in terms of quality control one has to distinguish between ‘objective’
correctness of data, such as the mark-up of rhyme pattemns, stylistic devices,
etc., and the quality of the more subjective analyses of poems, or biographic
descriptions. These problems are not addressed in this paper. Their
significance, and the problems one might have in overcoming them, is in no
way underestimated.

This article concentrates on the technical feasibility of constructing
the library, It concentraies on the relationships between the various entities,
the tagging scheme and metadata to be used, and the linking paradigms, as
well as a search engine. In the initial phase we concentrated on a small number
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of poems, at first doing the markup manually. It immediately became apparent
that doing all the markup manually is much too labour-intensive and too prone
to errors by the coders. Various tools that could simplify the construction of
the library were therefore developed. We obtained permission from Tafeiberg,
publishers of the Greor Verseboek 2000 (Brink 2000), to use the electronic
copy of the manuscript of the Groot Verseboek 2000 which contains 1250
poems, and this necessitated the development of a further conversion tool.

2. Defining the Entities and Their Relationships

Entities include the poems, analyses of the poems, critical essays on the
poems, essays on the poets and their genre(s), an explanatory dictionary of
literary terms, a glossary of words and phrases used in individual poems,
biographical material on the poets, as well as multimedia elements, such as
photographs of poets, readings of poems (audio and video), etc.

The relationships between these entities are fairly complex, viz. one-te-one,
one-to-many and many-to-one, e.g. one poet may have many poems, many
poems belong to one genre, a2 poem may have only one (or many) critical
essay(s), etc. These relationships are defined within the Relationship
Manzgement Model of Isakowitz et al. (1995). Taking a single poem as an
example, the entity, its relationship with other entities and the ‘slicing’ of the
entity {in terms of the Isakowitz model) can be described as follows:

e A poem has one poet;
s It belongs to a specific anthology, with its associated bibliographic

data;

» It may be referred to in biographical notes on the poet or in a literary
history; ,

¢ The poem may have none, one or more analyses and critical essays
linked to it;

» It may have none, one or more muitimedia files linked to it, such as
photographs, various audio and video recordings of the poem, etc.;

¢ Each word in the poem has a literal meaning, but words may also have
metaphorical meanings;

s The poem may contain words that thyme, or phrases that constitute
various figures of speech.
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Similar relationships are defined for each of the other entities resulting in a
very complex schema of entities and their relationships,

3. Markup

After careful consideration we decided to use XML for the markup, and nat
HTML or SGML. HTML is simply not powerful enough to capture the
complexities of the data. SGML., on the other hand, provides the necessary
power, but is more compiicated and needs special tools te view the data, or
special converters to convert the data to HTML. We therefore decided to
experiment with XML. All the various elements were identified and templates
were designed for the main entities, such as the poems, articles, glossary
items, photographs, etc. Metadata was standardised and included in the
templates.

3.1 Metadata
Metadata follows the Dublin Core specifications (Dublin Core Metadata
= Initiative 2000), with a few sub-categories added, such as title notes, and title
= bibliographic details, as well as keywords, contact details of contributors and
¥ the date the item was added to the database. These sub-categories are very
. similar to those found in the NDLTD (Fox 2000a, Mather & McMillan 1998).
& The metadata categories are therefore:
“: <poem xmins:de="uri:www-puri-org">
<meta>

<dg:title />

<dc:title.notes />

<dc:title. bibliographicDetails />

<dc:creator />

<de:creator.contactDetails />

<dg:subject />

<dc:subject.keywords />

<dc:description />

<dc:description.abstract />

<dc:publisher />

<dc:contributor />

<dc:contributor.contactDetails />

132



Implementing a Digital Library for Afrikaans Poetry IT ...

<dc:date />

<de:date.published />

<dc:date.addedToDatabase />

<dc:type />

<dc:format />

<dc:identifier />

<de:source />

<dc:language />

<dc:relation >

<de:coverage />

<dc:rights />

</meta>
Filling in the metadata categories has been simplified by means of templates.
The possibility exists to map the metadata to the TEI header (see.

TEUMARC 1998 and Description of Text Encoding 1998), or add the TEI
header descriptions; the possible advantages of either approach will be
investigated. The Open Archives Initiative (Fox 2008b, Van de Sompel 2000)
requires Dublin Core as 2 minimum specification, but more complex metadata
schemes can be added to this for more detailed description. If the digital
tibrary were to follow the Open Archives standards, Dublin Core would be the
required minimum,

3.2 Tagging Schemes
2 3.2.1 Tagging Scheme for Poem
& A poem is tagged as follows:
¢  <poem xmins:dc=""uri:www-purl-org™>
©  [Metadata]
" <details>
<poem>
<pnemTitle />
<anthologyTitle />
<debutAnthology />
<verseForm />
<yeference />
<timeline display= " />
</poem>
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<poet>
<pame first="" last="" pseudo="" />
<hirth year="" month="" day="" />
<fpoet>
</details>
<gontent™>
<verse>
<line />
<line />
<fverse>
</content>

</poem>

‘Details’ are displayed on screen when the poem is displayed and read from
the relevant metadata fields, where applicable. The poem itseif is marked up in
the ‘content’ section. Each verse and line is identified, and both elements may
be repeated.

The following tags indicate thyme patterns and stylistic devices:
<thyme p="n" />
The attribute ‘n’ is a numeric variable and thyming words are indicated by
using the same number as the attribute, e.g.

I <verse>

<line>Die mikstok het koppig stil <rhyme

p="3">gebly</rhyme></line>

<line>en toe, waar tussen swartstruik en <rhyme

p="4">ruig</rhyme></line>

<line>"n witrif belowend <rhyme p="3">uitgly</rhyme> </line>

& <line>meteens beterweterig <rhyme p="4">afgebuig</rhyme><line>
5 </verse>

In the above example the number 3/ indicates that ‘gebly’ en ‘uitgly’ rhyme,
5 and the number ‘4’ indicates that ‘ruig’ and ‘afgebunig’ rhyme.

© <fos k="x" 1>
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‘fos’ is an abbreviation for ‘figure of speech’. The variable x may be one of a
number of predefined letters, such as “m’ for ‘metaphor’, *s’ for ‘symbol’ eto.,

e.g.
<fos k="m">Eggo is geen antwoord</fos>,

where *‘fos” indicates a figure of speech, and ‘m’ marks it as a metaphor.

The existing scheme does not make provision for a figure of speech
that runs across two or more lines, because this would break the strict
hierarchy.

One could also have implemented the markup of figures of speech
differently, viz. by providing a unigue tag for each figure of speech. The
present system was, however, preferred, since it supports 2 more powerful
searching mechanism (sec below).

3.3.2 Tagging Scheme for Articles
An article is tagged as follows:

<article xmins:de="uri:www-purl-org">
[metadata)
<details>
<titie: />
<author first="" last="" />
<date year="" month="" day="" />
<publisher />
<category />
<timeline display=""/>
</details>
<content>
</content>
</article>

The “details’ are again read from the relevant metadata fieids, and the body of
the article is displayed 1n the ‘content’ element, using 2 combination of
standard HTML and XML markup. An attribute was added to the paragraph
element, viz.:
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<paragraph contentgroup="n">

where ‘n’ is a numeric variable indicating the level of compiexity. This was
done so that text could be hidden or displayed based on the user’s selection of
a specific level of complexity (see below). Text is hidden or displayed by
means of XSL processing.

1.2.3 Tagging Scheme for Dictionary Articles
The dictionary file is structured as follows:

<definition word="abc” first-letter="'a"">
<comntexis>
<context id="1">
<class>def</class>
<description>ghi</description>
</context>
</contexts>
</definition>

“ In the above example ‘abc’ represents a specific word, ‘def’ represents the
% morphological category such as noun or verb, and ‘ghi’ the meaning. More
- than one morphological category may occur, and this is indicated by repeating
- the ‘context’ tag with different id’s. The template is repeated for every word
. in the dictionary.

# 3.2.4 Further Templates
- Similar templates exist for inter alia poets, photographs and other multimedia
1 elements, glossary items, etc.

= 4. The Linking Paradigm and Philosophy

" Links may be of different kinds, viz. hard-coded linking and dynamic linking,
- In a library such as is envisaged, both types of linking are essential. The
# possibility of adding individualised link databases as described by Hall et al,
= and implemented in open hypermedia system such as Microcosm / Multicosm
# (cf. e.g. Hall et al. 1996, Lowe & Hall 1999} was not explored.
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Figure 1: Browser Window Displaying the Poem
The different figures of speech are in differens colours. The
highlighted word links dynamically to two different dictionary files,
one indicating a literal meaning, and the other a poem-specific
interpretation. Line and verse numbers may be displayed or hidden
according 16 the user’s preference.

Hard-coded Linking

Hard-coded linking embeds the links in the text. This is the standard way of
providing links in a (traditional) web environment, ¢.g. <a href="x">abc</a>
where ‘x’ indicates the destination document and ‘abe’the visual indication of
the link. These links are the easiest to make, but are extremely time-
consuming if done manually. Furthermore, embedded links limit the nichness
of the database, since only a himited number of links can be authored. Such
links are also highly subjective, since they indicate the preference of the
author of the database, and not necessarily the preference of the author of the
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original article. It is also practically impossible to link each and every word in
a poem to a glossary or dictionary, and this type of linking should be done

dynamically.

4.2 Dynamic Linking

Dynamic linking is accomplished by means of scripting. Various types
of linking can be distinguished, viz. direct dynamic linking and linking
via metadata.

4.2.1 Direct Dynamic Linking

In the present digital library there are two dictionaries linked to poems, viz. a
simple glossary that provides the literal meaning of words or phrases, and a
symbolic glossary that provides the metaphoric meaning of words or phrases
within a specific context. There is also a literary dictionary that provides
explanations of specific literary terms that may occur in izfer alia analyses of
poems, biographies of poets and the literary history. To manuaily link ail these
words to the correct dictionary items is impossibfe. [t is possible to write a
programme to insert hard-coded links in the text of each poem to link each

¢ word in each poem to the dictionary items. This would, however, not be

< efficient and effective in terms of space usage and maintenance. For instance,
. each time the dictionaries were expanded the linking programme will have te
= be run to ppdate links to all dictionary items.

The direct dynamic linking makes use of XSL pattern matching. When'
% a specific word in a poem is selected, a script is activated which matches the
. word to the words in the various dictionaries, and if a match occurs, a page is
“. dynamically created in a pop-up window containing the literal and (if it exists)
= metaphoric meaning of the word. Maintenance is easy, since links don’t have
% to be updated and the dictionaries or glossaries can be continually expanded.

% 4.2.2 Linking via Metadata

*. Metadata in a document can be used to automatically link documents, e.g. the
* metadata on a photograph of a poet could include the name of the poet, and all
= photographs of the poet could be dynamically hinked via the metadata content
& in the photograph files to a single button on the poet’s main page. This is done
- by means of JavaScript pattern matching. When a poet is selected, a variable
& cormresponding to the poet’s first and last name is set in the pattern matching
- script. When the ‘photographs’ button is clicked the script is activated which
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compares this variable with the metadata fields containing the poet’s first and
last names in all photograph files. A new page with a list of all applicable
photographs is then created dynamicaily (see below). Additional photographs
can then be added to the photographic collection, and they will be retrieved
automatically, provided the metadata fieids are filled in correctly. The same
principle is applied to other multimedia content.

5. Information Fiitering Based on Metadata and Attributes

Not everybody needs the same amount or complexity of information. One
could limit or expand levels of information based on, for instance, level
indicators in the metadata or in attributes of sections/paragraphs. In the
present database we have a number of articles that are aimed at researchers
and graduate students, but much of the information is relevant to
undergraduate students or school children. To have various versions of the
same article in the database is impractical. We therefore experimented with
displaying the same article at various levels of complexity aimed at the
different potential user groups. This was accomplished by means of adding a
fevel indicator as an attribute tc each paragraph tag, as follows:

<paragraph contentgroup="x"">,

where ‘x’ could be between 1 and 3, indicating the levels of complexity. A
smali menu bar at the top of the article indicates which options are available,
and by clicking on any of the three options that leve! of information (as well as
the ‘lower’ levels) is displayed. At present the various levels are colour coded,
but we will have to experiment with a more user-friendly interface.

6. Antomatic Page Construction via Processing
Some documents in the digital library are static and require a low level of
upgrading and maintenance, such as a critical essay on a poem or poet, or 2
section on literary history. However, many documents change regularly as
< more documents are added to the digital library, e.g. a timeline of poems or
. poets represented in the library. To update this manually is tedious and time-
consuming, and it would be more effective if such a document couid be
constructed automatically via processing. Similar examples are documents
based on links to muitimedia elements added to a poem or a poet’s page and
pop-up windows of dictionary or glossary explanations (as discussed above).
In all these cases pages are constructed dynamically once a link to the
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information has been activated. There is, for example, no page containing a
list of photographs with their captions of each poet. When the button linking
to the photographs is activated, a search based on the metadata and JavaScript
pattern matching occurs. The resuits of the search are displayed in a new
window via XSL, ordered according to the date of the photograph (again taken
from the metadata), providing the date and caption of the photograph.

7. Search Facilities

Access to information solely via browsing facilities is insufficient, and a
proper search facility is imperative. One should be able to do a global search,
or to specify a search in a specific category of documents, such as poems,
biographies, dictionaries, etc. In the case of the poems one should be able to
refine the search even further, viz. by specifying the element within which the
search is to be carried out.

F Ssarch

Die frase 'sizap’ is in die woigende gedigte gevind:

o Grgnge daur NP van Wk Louwr
-8008 Uit diape siaap onsg drome

Soakstring: [slasp
Sosk waar, | Yergelyidngs =l
Wys kontaks: W

Search |  Cloer |

Figure 2: Search Facilities

The search function can search within any XML tag, in this case
specifying that the figure of speech in which the required word should
occur, Is a comparison.

It should therefore be possible to search on specific metadata fields, or words
- occurring within specific tags in the poem.
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Only the last-mentioned options have been implemented at this stage.
It is therefore possible to search, for example, for all occurrences of a specific
word in all figures of speech (fos} by simply specifying ‘search for all
occurrences of word “x” in fos elements’. One can further specify in which
figure of speech the word should occur, e.g. the command ‘search for all
occurrences of word “x” in fos with attnbute m’ would retrieve only
metaphors containing the specified word. This has been implemented by
means of a simple menu of selections. One may similarly search for all figures
of speech or any specific figure of speech by specifying a wildcard as search
word. 1t is therefore possible to get a full list of all metaphors in all poems in
the database, or all metaphors in which a specific word cccurs.

Searching is done by JavaScript pattern matching at this stage, and no
inverted indexes are used. Even though this works well in the case of the
initial small corpus, we realise that this will not scale to a large collection. We
are at present working on developing inverted indexes that make provision for
not oniy word cccurrence, but also word occurrence within the context of

specific tags.

Postry Main Console

Rt

Figure 3: The Main Console of the Application

8. A Text-to-XML Converter
Manually coding all the poems and all the other entities in XML can be very
tedious, and people deing the coding are prone to make mistakes by either
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using incorrect labels or by leaving out essential information. We have
therefore created a text-to-XML converter that ensures a higher level of
accuracy in coding the material. At preseni it makes provision only for poems,
articles and photographs, but it can easily be extended to include the other
entities. It makes provision for adding the metadata, and provides a
customised interface for adding the content of each of the three entities. In the
case of poems it is, for example, possible to differentiate between verses of the
poem by simply selecting a verse and clicking on ‘create verse’. A point-and-
click interface makes provision for indicating rhyming words and figures of
speech. By means of this converter new poems can easily be added to the
database. Poerns can be typed in, or can be imported if they are available
electronically. It is an end-user tool, to be used by collaborators of the project
to add new poems to the databasc.

Vs a0 [ nat Comen | vam |

T fowes b " i
The st [ ekt [TV
b S T S T L [L S A
Cantr Vo o Lo [

¢ o I I P ‘
Bttt eSS, I

Figure 4: Panel to Add Metadata Content in the Text-to-XML Converter
% with a Number of Metadata Fields Filled in.

When we received permission to add all 1250 poems of the Groof Verseboek
2000 to the database, we decided to add the poems through a batch process to
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create the basic XML structure. The poems were therefore converted from il
to ASCH by meant of siripping out all the nf code. The nf document
contained no structural markup, and the structure had 10 be deterrmned from
the lavow featores coded in the nf markop. Famly complicaied pafiern
matching was required for this. The ungle file was also subdivided so that
each poem is now m a scparate file. Some of the basic metadata fields could
be extracied from the rif file as well, such as tile and creaior. We therefore
now have 1250 poems, each in its own file, marked up in valid XML and with
limited metadata, The rest of the metadnts now has to be sdded manually, as
well as the literary markup, The single poems can be imported into the text-1o-
XML converter, and the open fields can easily be populated.

- ]

Figure 5: Panel to Add Content in the Text-to-XML Converter
In this example the rhyming patterns and figures of speech have been
marked up, A verse (r cregfed by selecting the emtire verse and
clicking om “create verse”, The data v updaved so that one can view
the results in the “view” panel
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Conclusion

The project is still in its infancy. We have, however, been able to demonstrate
that the project is feasible and that the required technologies are in place.
Large amounts of data - especially literary anatyses and multimedia data - will
now have to be added to the library to check scalability. The robustness of the
various tools will also have to be tested. Interface design in terms of the
presentation of data to the end user has not yet been done, and usability testing
will have to be done with real users. Softer issues such as copyright and data
quality will have to be addressed. Collaborators that are willing to do the
markup of the data must be found. More important, however, is to find
researchers in Afrikaans poetry that are wiiling to contribute original research
articles (such 25 analyses and cnitical essays} to the database.

Quality control of data being added to the database is of utmost
importance. Since this will eventually be a distributed system on the web, we
will have to create ‘temporary storage databases’ where all data will be stored
until they can be checked for correct markup and content quality. Once they
have been checked there should be an automated process in place to add the
data to the production database. A secure login system for users will also have
to be developed. This should make provision for various categories of users,
such as readers, authors, quality controllers and system administrators, each
with his/her owns rights and privileges.

The scope of the project is ambitious, and if successfully developed,
will make an important contribution to teaching and research in Afrikaans
poetry. The model developed here could furthermore be used in similar digital
library projects, and the research could therefore contribute to digital library
research in general.

Department of Information Science
University of Pretoria
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