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The Wittgenstein Archives at the University of
Bergen organises a session (90 minutes) to present
some experience and new results of its work which
it believes will be of broad interest for the text
encoding community in general. The session will
consist of three papers:

• «Quality Assurance In Between Tags»;
 Maria Sollohub

• «Attributes: A Problem», Claus Huitfeldt
• «Attributes: A Solution», Peter Cripps

The first paper starts by pointing out that whereas
in discussions of text encoding much attention
tends to be placed on encoding techniques, code
structures and syntax, the task of ensuring the
quality of text material contained between code
tags is of equal importance for projects making use
of text encoding. For example there is a need to
spell-check multi-lingual encoded documents
while remaining in primary format, to be able to
check that particular elements satisfy require-
ments concerning format or use of specific termi-
nology etc. Using the experience of The Wittgen-
stein Archives over the last five years as a point of
reference, typical problems are described and so-
lutions are suggested. The solutions presented are
implemented in the Archives’ own encoding sche-
me, MECS, but need not be MECS-specific. The
issues raised are of relevance to all text encoding
projects.
The second paper first sets out to understand text
structures in terms of relationships between textu-
al objects and their properties. A decision to enco-
de certain properties with generic identifiers and

others with attributes implies a distinction be-
tween primary and secondary properties which is
often useful, but which may also sometimes have
undesirable consequences. Finally, certain kinds
of properties are identified which seem to require
attributes, yet cannot be represented properly with
SGML’s attribute mechanisms.
The third paper sketches a new and more flexible
syntax for the handling of attributes. This mecha-
nism allows for attributes to qualify not only ge-
neric identifiers but also other attributes. It di-
stinguishes between two types of attributes, open
and closed, and two kinds of attribution, weak and
strong. The open/closed distinction belongs to an
attribute’s definition, whereas the strong/weak di-
stinction refers to two ways in which an attribute
may be applied.
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Introduction
In discussions on text encoding and projects em-
ploying text encoding techniques, much emphasis
tends to be placed on code structures and syntax.
But what about the text in between the tags? How
can we check the quality of the encoded text? This
paper will attempt to identify some of the pro-
blems raised by this question, describing solutions
and suggesting extensions to these solutions.
The solutions presented here are implemented in
MECS (Multi-Element Code System), the enco-
ding scheme developed at and employed in the
work of The Wittgenstein Archives at the Univer-
sity of Bergen. The ISO standard, SGML (Stand-
ard Generalized Markup Language), is compatible
with MECS. In terms of the software solutions
illustrated here, however, it is important to be
aware that they do not have to be MECS-specific.
By following the same principles, similar solu-
tions could be and have partly been found in other
encoding systems.



Quality problems in between the tags
The Wittgenstein Archives at the University of
Bergen was established in 1990 and thus has over
five years of text encoding experience. This has
emphasised for us the importance not only of
adopting an appropriate encoding scheme, but also
of just how essential it is to be able to control the
quality of the text between the code tags.
The material being transcribed by The Wittgen-
stein Archives consists of 20 000 pages of manu-
scripts and typescripts. Wittgenstein’s habit of
continuously revising and rearranging his manu-
scripts means that they are characterised by diffe-
rent types of deletions, insertions, remarks in the
margins, and cross-references, often creating se-
veral alternative formulations of a single expres-
sion. Neither is it always clear which of these
formulations he has finally decided upon. In terms
of transcription, The Wittgenstein Archives’ basic
minimal requirement is to be able to produce both
a strictly diplomatic and a normalised/simplified
reading version of each and every individual ma-
nuscript. We thus need methods of checking that
this requirement is being fulfilled.
Of course, all text encoding projects deal with
different source material and will be faced with
different problems and needs. Our point here is to
emphasise that one should not overlook the impor-
tance of being able to control the quality of the
material in between the tags, in addition to being
able to check the syntax and structure of the enco-
ding.
The following are typical problems encountered
by text encoding projects:

– the need to spell-check encoded documents
while remaining in primary format (thereby
retaining references in the encoded source
transcription)

– the need to be able to check that particular
elements satisfy particular conditions (e.g.
language requirements, dating formats, use
of specific terminology etc.)

Examples and Solutions
Consider the following example:

<s>Ich war mit <name>Heinz</name> im 
 Theater</s>
<s><name><k>H</k>einz</name> hat gesagt:
 <q><c>I</c>ch war es nicht, ich <inc>hab
 </inc>...</q></s>
<s><q>Was hast Du?</q></s> 1

Running this piece of text through a normal spell-
checker will not give sensible results. At The
Wittgenstein Archives we use a profile which can
filter an encoded transcription to produce a com-
plete list of graphwords together with line and
column references (LRef. and CRef.). The above

example will thus produce the following list:

LRef. CRef. ich
LRef. CRef. war
LRef. CRef. mit
LRef. CRef. Heinz
LRef. CRef. im
LRef. CRef. Theater
LRef. CRef. Heinz
LRef. CRef. hat
LRef. CRef. gesagt
LRef. CRef. ich
LRef. CRef. war
LRef. CRef. es
LRef. CRef. nicht
LRef. CRef. ich
LRef. CRef. was
LRef. CRef. hast
LRef. CRef. Du

The profile works by enforcing a specific behavio-
ur for the contents of each and every code in the
code scheme. It will be apparent, for example, that
“hab” from <inc>hab</inc> does not feature in the
list of graphwords. This is because the contents of
an <inc>..</inc> code is defined as incomplete
and therefore will not be counted as a graphword.
It is also interesting to note what happens to the
contents of the <c>..</c> and <k>..</k> codes in
this filtering process. In order to fully understand
what happens here, it is necessary to be aware of
the fact that the filtering process automatically
changes the case of the first character of every
sentence, in order to counter capitalisation of
words whose standard form is in lower case2.
Thus, for each occurrence of <c>..</c> and
<k>..</k> the case of the letter concerned is either
changed (<c>) or kept (<k>) in order to send an
appropriately normalised version of the resulting
word to the word list.
We may, however, have a more specialised inte-
rest in the contents of a particular code and its
occurrences in the course of a transcription. By
altering the filtering profile very slightly, we can
define a filter which will produce a word list of the
contents of all occurrences of a single code. In the
above example, we could extract the contents of
the <name> code in this way, with the following
result:

 LRef. CRef. Heinz
 LRef. CRef. Heinz

Lists such as the two above can be checked for
errors in a wide variety of ways – manually, auto-
matically or both. A commercial spell-checker
which ignored numerals (i.e. would not be confu-
sed by the line and column references) could be
used in the case of the first list.

143



The triviality of the above example should not
mask the potential of these tools, e.g. if we imagine
more complicated examples – more complex en-
coding, a larger volume of source material, several
transcribers, transcription work continuing over a
long period of time (years). In our work at The
Wittgenstein Archives it has been proven to us
again and again just how vital it is to be able to
check the individual graphwords of a transcrip-
tion. Many graphwords are “corrupted” by inser-
ted code tags and it is surprising how easy it is for
the existence of such code tags to make it difficult
to recognise misspellings of words. There is also
a need to check the standard application of enco-
ding conventions with respect to specific codes.
Here too, different transcribers (especially over a
long period of time) can easily deviate from pro-
ject-specific encoding conventions.
Below are some specific examples of “quality”
control processes in use at The Wittgenstein Ar-
chives in Bergen:

[These examples will be supplemented with ex-
tracts from transcription work at the Archives in
the form of visual aids during a presentation of
this paper.]

I. Vocabulary control and spell checking
Wittgenstein uses the languages German, English,
French and Latin, and has a wide repertoire of
Wittgenstein-specific vocabulary. The checking
process involves the production of separate lists
for each of these languages. Rather than rely on a
commercial spell-checker, we have built up ma-
ster lists in each of the four languages against
which we check our language lists from each
individual transcription, adding to them any new
acceptable graphwords that result along the way.
The checking process (in the form of a single piece
of software) functions as follows:

• produce list of German graphwords
• compare list against master list of German

words
• produce list of “new” words
• ask the transcriber to check new words (ref-

erences provided), adjusting transcription for
genuine mistakes

• produce new list of “new” words
• ask transcriber to repeat checking until all

“new” words are acceptable

• repeat process for English words
• repeat process for French words
• repeat process for Latin words

• send all lists of “new” words to “word list
manager” who does a final acceptability con-
trol and adds new words to master lists.

II. Extraction of contents of individual
codes such as “person” and “dating”
codes
This is particularly relevant for a large volume of
material transcribed over a long period of time,
where it is necessary to check the consistency of
transcription conventions. For example, The Witt-
genstein Archives’ encoding system expects every
occurrence of a person name to be encoded in two
parts, where the first part contains the name as it
appears in the source material, and the second part
contains a standardised form of the same name.
But who decides what the standardised form of the
name is? “Skolem, Thoralf Albert” or “Skolem,
Thoralf” or ...... ? One of the points of having such
a code is to facilitate indexing at a later date, and
it is therefore essential that only one of the many
alternatives is adopted as the standard. Extracting
a complete list of person names from transcrip-
tions will give a very good means of controlling
such convention consistency.
The dating code presents a similar problem and is
easy to transcribe incorrectly. Whereas wrongly
coded names may also be checked against master
lists in the vocabulary control process, dates are
not so easily checked. The extraction process is a
quick and effective method of checking consisten-
cy within specific code tags in a large volume of
source material, giving reference indications di-
rectly linked to the encoded document.
The language division into German, English,
French and Latin is particularly useful for vocabu-
lary control at The Wittgenstein Archives, but
other divisions are just as plausible – and for other
projects perhaps more useful. A need that has been
brought to our attention by The Norwegian Term
Bank in their work on terminology is that of being
able to check the use of specific vocabulary within
a particular SGML code. E.g., given that there is
a code <definition>...</definition>, used for every
entry in an extensive reference work (perhaps
more than one person responsible for encoding),
how can we control the use of terminology within
that code? The processes described above could
provide a solution to this problem.

One step further – some possible
extensions
The Wittgenstein Archives employs a number of
tools and methods in order to achieve quality “in
between tags”, but there are still areas where we
would like even more control. Could we find a
way of defining acceptable formats for particular
codes, such that a transcriber trying to use a diffe-
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rent format will receive an error message? This
would be useful, for example, for defining codes
that should contain solely numerical data, no nu-
merical data, or dates in only one acceptable for-
mat.
[More specific examples of what we would like to
achieve in this direction will be presented at the
conference.]

Conclusion
In the essential document analysis stage prior to a
new text encoding project, it is important not to
think merely in terms of which encoding scheme
and what kind of code tags are required, but to
spend some time considering what type of control
mechanisms will be necessary in order to check
the quality of the encoded documents. What pro-
blems will the material pose in terms of quality
control? Are there tools to deal with them? Can the
necessary tools be purchased or developed? At
The Wittgenstein Archives we have learned from
experience. In order to ensure quality transcrip-
tions of 20,000 pages, we use an array of control
tools, checking both syntax and code contents
(vocabulary and encoding conventions). The
MECS tools described here can also be used on
SGML encoded documents, but there is nothing to
prevent similar “SGML” tools being developed
along the same principles. The main concern
should be that such tools exist and continue to
develop in order to cater for the needs of a growing
number of text encoding projects.

Notes
1 The codes used in this example are hypotheti-

cal, but are based on those used at The Witt-
genstein Archives: <s> = sentence, <name> =
name, <k> = keep case, <q> = quote, <c> =
change case, <inc> = incomplete.

2 In German, all nouns (not just proper nouns)
are capitalised in their standard form. It is also
acceptable to capitalise the personal pronoun
“Du” (you). Thus, some care has to be taken
in the use and application of the “change case”
and “keep case” rules.
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1. Text Objects and Their Properties
Letters of the alphabet, numbers, punctuation
marks and a few other conventional signs are basic
constituents of any text written in an alphabetical
writing system. Any computing system which is
capable of representing strings of alphanumeric
characters is therefore also capable of representing
at least the most basic linguistic contents of texts
written in such writing systems.
However, looking back on a long tradition of
manuscripts and printed books, we are definitely
not prepared to admit that there is nothing more to
texts than that. Not only can written texts contain
graphical elements such as drawings etc., but the
page layout, typography and graphical design may
also play a crucial role in identifying, emphasising
and increasing readability of parts of a text and
conveying structural relationships between them.
Since a computer text file is in a certain sense
simply a long string of characters, it is by marking
them up with reserved character combinations that
text processing systems let us represent such pro-
perties and structures. Text encoding systems such
as SGML are an attempt to systematize, generalize
and standardize such markup.
The marks or tags serve to identify specific parts
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or elements of the text and to ascribe specific
properties to these elements. In a text encoded in
accordance with the TEI’s Guidelines for SGML
encoding, e.g., we will frequently find structures
such as:

  ... <emph> ... </emph> ...

The start tag and the end tag (i.e., the reserved
character combinations ’<...>’ and ’</...>’) indi-
cate the start and end of an element and ascribe to
this element a property indicated by the generic
identifier (the GI, in this case ’emph’). The TEI
Guidelines tell us that this particular GI indicates
the property ’emphasized’, which ’marks words or
phrases which are stressed or emphasized for lin-
guistic or rhetorical effect’ (TEI P3, p 955).
Broadly speaking, SGML-encoded documents
consist entirely of such elements, which may be
nested within other elements (cf. the OHCO-mo-
del of texts in DeRose et al). We could therefore
also say that an SGML document is an ordered
sequence of characters and markup, the markup
ascribing certain properties to parts of the sequen-
ce and indicating certain relationships between
these parts.
This seems to invite a rather clear-cut conception
of texts as collections of objects with properties:
The characters are so to speak the basic building
blocks or elementary particles which cannot be
decomposed any further, they are the smallest
possible objects out of which higher-level objects,
elements, are built. An object is either a character
string or an element, and properties can be ascri-
bed to such objects by GIs.

2. Attributes
It may be that one and the same object has more
than one property, or that we want to classify or
qualify an ascribed property further. SGML al-
lows us to express such features by means of
attributes:

... <foreign lang=fr> ... </foreign> ...

In this case, the GI ’foreign’ ascribes the property
of ’belonging to some language other than that of
the surrounding text’ (TEI P3, p 981) to the ele-
ment, while the attribute ’lang’ identifies this
language more specifically as being French (indi-
cated by the attribute value ’fr’). In other cases, the
attribute may supply further information about the
same element:

 ... <foreign lang=fr rend=italics> ... </foreign> ...

The value ’italics’ of the attribute ’rend’ (for ’ren-
dition’) does not provide a further classification or
qualification of the language in question, but indi-

cates that the element was or should be printed in
italics.
Attributes can be useful since they allow us to
express complex structures in a regular way, allo-
wing for various sorts of processing depending on
the purpose at hand:

 <foreign lang=fr rend=italics> ... </foreign>
 <emph rend=italics> ... </emph>
 <name type=person reg=’Smith, John’
rend=bold> ... </name>

SGML also lets us enforce rules e.g. to the effect
that the attribute ’reg’ is required on the GI ’name’
but not allowed on the GIs ’emph’ and ’foreign’,
that the attribute ’rend’ is allowed on all GIs and
required on ’emph’, etc. The SGML attribute me-
chanism thus gives us a very strong tool to descri-
be textual structures.
In practice one will usually design an SGML
encoding system so that what are perceived as
primary properties are represented by GIs, where-
as attributes either qualify or classify these prima-
ry properties or add secondary attributes to those
ascribed by the GI.
What is considered primary and secondary will
vary from context to context. What for certain
purposes may be encoded like this:

 <foreign rend=italics> ... </foreign>
 <emph rend=italics> ... </emph>
 <name rend=bold> ... </name>

may for other purposes more suitably be encoded
like this:

 <italics type=foreign> ... </italics>
 <italics type=emph> ... </italics>
 <bold type=name> ... </bold>

It is sometimes said that the choice of whether to
represent a certain property as a GI or as an attri-
bute is a matter of taste and style. But while an
element can have several attributes it can only
have one GI. This may lead to problems in cases
where one and the same element has properties
which are both indicated by GIs. 
Assume e.g. that one has chosen to represent emp-
hasized phrases and names as GIs with attributes
as illustrated above, and we encounter an empha-
sised name printed in bold italics. Either one must
add a new attribute to the system, indicating one
of the properties which would normally have been
represented as a GI, e.g. like this:

<name type=person reg=’Smith, John’ 
  rend= ’bold italics’ mode=emph>
  ... </name>
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(The sole purpose of the attribute ’mode’ is to
carry the value of what would otherwise have been
a GI.) Or one must nest two elements with the
relevant GIs in question inside each other, and
either duplicate common attributes or decide
which of the two elements should carry them, e.g.
like this:

<name type=person reg=’Smith, John’
 rend=bold> 
 <emph rend=italics>
 ... </emph></name>

Both cases seem to leave room for some slack or
even inconsistency in encoding practice, and they
mean that the same phenomena will be encoded
by different mechanisms or in different ways from
case to case.
The latter case also raises the question which
should be the outer and which the inner of the two
elements, leaving additional room for slack and
inconsistency.

3. Encoding Without Attributes
Among the aims of the Wittgenstein Archives at
the University of Bergen is to transcribe the (most-
ly unpublished) 20,000-page manuscript Nachlass
of the Austrian philosopher Ludwig Wittgenstein.
The encoding system used in this project is based
on MECS (cf. Huitfeldt 1993 and 1995), which in
all respects relevant for the present discussion is
identical to SGML.
In this project, we decided not to make use of
attributes at all. 
Instead, a separate GI was introduced for every
possible combination of properties, i.e. for what
would otherwise have been represented as a com-
bination of GIs and attributes. One of the reasons
for this decision was that it was rather difficult to
decide which were to count as primary and which
as secondary properties of the texts. 
E.g., Wittgenstein frequently marks parts of his
texts with underlining. There are several different
types of underlining, – such as straight, wavy,
dotted and broken lines, underlinings with one,
two or several lines. We know that Wittgenstein
had his personal conventions for such markings in
the manuscripts, and that the different kinds of
underlining have different meanings. We know
e.g. that a straight line means emphasis and that
wavy lines in general indicate dissatisfaction with
content or formulation, but we do not know the
exact meaning of all these conventions. And alt-
hough we do know that Wittgenstein indicated
emphasis and dissatisfaction also by other means,
a lot of uncertainty of interpretation usually per-
tains to these other occurrences. 
Therefore, we limit our interpretation of the text

to identifying the convention used, – we do not
take the further step of interpreting what the con-
vention in each individual case stands for, – i.e. we
indicate the underlinings, not their meaning.
In SGML, we might have encoded all these pro-
perties with one GI and two attributes, e.g.

 <u shape=s number=1> for 1 straight line,
 <u shape=s number=2> for 2 straight lines,
 <u shape=w number=1> for 1 wavy line, 
 etc.

Instead, we encode like this:

 <us1> for 1 straight line,
 <us2> for 2 straight lines,
 <uw1> for 1 wavy line,
 etc.

The number of possible combinations of such
properties is considerable but limited, – the num-
ber of GIs we have to handle becomes larger than
the number we would have had to deal with had
we used a system with attributes – but it is mana-
geable. The Wittgenstein Archives encoded texts
for several years in this manner, and everything
seemed to function well. 

4. New problems
However, after a while we proceeded to a part of
the Wittgenstein Nachlass which did cause us
problems. Some texts have been edited by several
different individuals or by Wittgenstein himself at
different times, i.e. they are written in different
“hands”. Text originally written in one hand has
sometimes been subject to cancellation, modifica-
tion or addition by a later hand, which may in turn
have been subject to alteration by a yet later hand,
etc.
E.g. a word originally written in one hand (by
Wittgenstein himself) may be underlined by a later
hand (e.g. his colleague Russell), the underlining
may have been cancelled by a third hand (e.g.
Ramsey) and the cancellation cancelled by a
fourth hand (e.g. Wittgenstein himself, thus dis-
missing Ramsey and agreeing with Russell). The
second hand, which cancelled the underlining may
also have deleted (i.e. cancelled) the word itself, –
and again this cancellation may have been lifted
by a later hand, and so on.
The introduction of new GIs in order to cover all
combinations of these parameters throughout
20,000 pages became a rather hopeless business in
the long run.
It is worth noticing that the complexity which
threatened to break our system down was not the
number of properties involved (in fact, only two
properties, ’hand’ and ’cancelled’, were invol-
ved). Neither was it the number of values that these
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properties could have (’cancelled’ has only two
values, and the number of hands in Wittgenstein’s
manuscripts is not very large). Nor was the num-
ber of different GIs which could have these pro-
perties overwhelming.
What was special about these properties was that
they could not only be properties of a text element,
but also properties of properties, properties of
properties of properties, and so on: A word can be
cancelled (deleted), the cancellation can be cancel-
led, the cancellation of the cancellation can be
cancelled – and on each of these levels the cancel-
lation in question can have the property of being
made in a different hand.

5. Multilevel Attribution
Although the question as to whether properties
should be represented in the form of GIs or attri-
butes is mostly a practical one, we have now found
a criterion to identify certain properties that cannot
be represented with GIs only.
What is characteristic about these properties is that
they can occur at any level, that they can be used
recursively, and that there is in principle no limit
to the number of levels at which they can apply.
Since the difference between MECS and SGML is
that whereas MECS has no attributes SGML has,
one would think that for the Wittgenstein Archives
the above was a strong argument in favour of
SGML. However, it turns out to be just as difficult
to take the above factors into account in SGML as
in MECS. (The TEI’s encoding of certainty and
responsibility (TEI P3, p 521-528) and its use of
feature structure mechanisms (TEI P3, p 475-519)
are examples of solutions to similar problems in
SGML.)
As mentioned earlier, an SGML attribute qualifies
an element or its GI, not the other attributes of the
same element. I.e., we can of course design special
attributes for each of the levels involved on an ad
hoc basis, but these will be entirely dependent
upon some specific application for their correct
interpretation. 

6. Conclusion
Multi-level properties, i.e. properties which can be
properties of properties, and which can occur at
any level of attribution, cannot be represented by
GIs and must be represented by some kind of
attribute mechanism.
However, such an attribute mechanism must have
capabilities we do not find in SGML, i.e certain
attributes must be attributable of elements as well
as of other attributes, and this attribution must be
able to occur unrestricted at any level of recursion.
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1. The problem restated
The principle objective of The Wittgenstein Ar-
chives at Bergen University is to publish the lite-
rary estate – the Nachlass – of the Austrian philo-
sopher Ludwig Wittgenstein in machine readable
form. This Nachlass comprises some 20,000 pages
of which roughly 65% are manuscripts and the
remainder typescripts. The greater part of the
handwritten material, as well as much of the typed,
is replete with later alterations, deletions, inser-
tions, rearrangements, cross-references and the
like, the sum of which constitutes a formidable
challenge to text encoding.
Some of the textual features we wish to record in
our transcription work invite the use of a markup
language which can describe properties on more
than one level. 
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For instance, a word or words constituting a later
addition to a text might be inserted either above or
below the original line of writing; such an inser-
tion may or may not include a marking to indicate
that it is confirmed as an addition to the main text;
such a confirmation marking, if present, might in
turn be modified by means of a wavy underlining
to indicate that the addition has subsequently been
called into doubt, and this wavy underlining might
itself be crossed through, thereby effectively reaf-
firming what was formerly doubted. 
And still this isn’t the whole story. In addition to
the different markings we can often distinguish
that each step in the process makes use of a diffe-
rent ink, and this information needs to be recorded
independently of what that ink was used for. I.e.
we can never assume a consistent correlation be-
tween, say, confirmation markings and blue ink,
or doubt markings and red ink.
What we have here is a text feature with one
essential property – its being a later addition to the
base text – and a number of secondary properties,
such as position (above or below the line) and
degree of authorial approval (“marked” = confir-
med, “marked with added wavy underlining” =
doubted, “marked with added wavy underlining,
wavy underlining cancelled” = reaffirmed). 
In Standard Generalized Markup Language
(SGML) secondary properties such as an insertio-
n’s position, its degree of authorial approval (sta-
tus) and the type of ink it was written with would
commonly be handled by means of attributes. But
when we consider the problem of Wittgenstein’s
insertions closely it becomes clear that SGML
attributes are not capable of describing such fea-
tures in all their complexity. 
Suppose in the above case that we have a single
SGML type generic identifier (GI) to describe the
primary property of a string’s being inserted and
that all the secondary properties are to be accoun-
ted for by means of attributes. The insertion’s
position is easy enough to deal with, since for any
one insertion this will be invariable. Thus we
might have a tag which looks like this:

<insertion position=“above line”> ... </insertion>

Neither should the confirmation marking be a
problem so long as it isn’t modified by anything
else:

<insertion position=“above line”
 marking=confirmation> ... </insertion>

But what should we do if the confirmation mar-
king has subsequently been modified by a wavy
underlining to indicate doubt? The only way to
quote an attribute in SGML is to list it in the
open-tag of an element along with any others that

might be relevant. Both “marking=confirmation”
and “marking=doubt” appear to be relevant in our
example. Yet the insertion as a whole cannot be
both confirmed and doubted! 
And how should we represent the use of different
inks? We cannot simply add an attribute “ink=red”
if only the confirmation marking is in red ink
whereas the text of the insertion is in black.
What we seem to be dealing with is properties of
properties: the confirmation marking represents a
property of the insertion as a whole, whereas the
doubt marking annuls the confirmation; the fact of
being written in black ink is a property of the
insertion as a whole, whereas that of being written
in red describes the confirmation marking alone.
And so on. What we need here is a system whereby
attributes can qualify each other as well as the GIs
that describe the element’s primary property.

2. MECSA – a more flexible attribute
syntax
MECSA is an attribute syntax currently being
developed as an adjunct to the Multi-Element
Code System (MECS), the markup language used
at the Wittgenstein Archives in Bergen. Well for-
med MECS texts are convertible to and derivable
from SGML texts, and it is envisaged that MECSA
attributes will likewise be translatable to and from
SGML attributes. 
MECSA incorporates a number of innovations,
the most significant of which is that it permits
attributes to qualify not only GIs but also other
attributes. This it does simply by allowing for
bracketing. For example, if an attribute “att2”
describes a property of an attribute “att1” (rather
than an immediate property of the feature descri-
bed by the GI) then one can express the relations-
hip in MECSA by quoting “att2” in brackets1

immediately after “att1”, thus:

<GI att1=val1(att2=val2)> ... </GI>

Suppose further that “att2” requires the qualifica-
tion of an attribute “att3”. This we would express
by appending “att3” as a parenthesis to “att2”,
thus:

<GI att1=val1(att2=val(att3=val3))> ... </GI>

And so on. 
When two or more attributes apply to the same
object (either the GI or another attribute) they are
simply listed concurrently within the relevant
bracket:

<GI att1=val1 att2=val2(att3=val3(att4=val4)
att5=val5)> ... </GI>

In this case “att1” and “att2” apply directly to
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“GI”, “att3” and “att5” apply to “att2”, and “att4”
applies to “att3”.
MECSA makes it appropriate to talk of attributes
occurring on different levels. In the above exam-
ple “att1” and “att2” are on the highest level and
could be called primary – or first-level – attributes,
while “att3”, “att4” and “att5” are sub-attributes
(on lower levels), whereof “att3” and “att5” are
second-level attributes and “att4” is on a third-le-
vel. In this way we could say that SGML provides
a single level attribute syntax, whereas that of
MECSA is multi-level. 
The possible uses for such a system are numerous.
In a particular application one might choose to
ignore everything but the primary attributes, or
alternatively to “work out” the brackets, beginning
with the most deeply nested and progressing out-
wards, before putting the primary attribute(s) to
their task(s). This will be clearer if we consider a
practical example.
Let us imagine some MECSA attributes to descri-
be the different properties associated with Witt-
genstein’s insertions as these are outlined above.
The different kinds of markings, which serve to
confirm or doubt an insertion, can be accounted
for by an attribute called “marking” which takes
the values “confirmation” (for the initial insertion
marking) or “doubt” (for the wavy underlining
indicative of doubt). The attribute “ink” takes one
of the values “black”, “blue” or “red”. Allowing
that the “marking” attribute can be applied to itself
and the “ink” attribute to both the GI and the
“marking” attribute, we might then tag a particular
insertion thus:

<insertion ink=black marking=confirmation
 (ink=blue marking=doubt(ink=red))> ... 
 </insertion>

Suppose now that we are interested in Wittgen-
stein’s text as it looked after he had reworked it in
blue ink. At that stage he was evidently in approval
of the inserted material, and consequently it
should be included in the text we retrieve. In other
contexts the attribute “marking=doubt” might
well be used to suppress the effect of “mar-
king=confirmation”. But by defining “ink=red”
such that it first suppresses the effect of “mar-
king=doubt”, we can leave the attribute “mar-
king=confirmation” to function uninhibited. In
this way we suppress what was in itself a suppres-
sor. 
On another occasion we might wish to view the
text as it looked after the first pass. To achieve this
we can use the “ink=blue” attribute to suppress
any effect the “marking=confirmation” attribute
might have. And so on. 
It is not difficult to imagine further applications
for such a system.

3. Parsing MECSA attributes
In MECSA, details about the legal combinations
of attributes and GIs are recorded in an Attribute
Definition Table (ADT), which in most respects
serves the same purposes as the ATTLIST decla-
rations in an SGML DTD. 
One of the functions of the SGML ATTLIST, or
– in the case of MECSA – the ADT, is to specify
the value for a legally applicable attribute in the
case that none is made explicit in a particular
document. In SGML this is a straightforward pro-
cess. If the GI in a particular tag lacks a legal
attribute, then a parser can supply that attribute
together with its default value in accordance with
the appropriate ATTLIST. But since MECSA al-
lows even one and the same attribute to apply to
itself as well as to a GI an ADT cannot be allowed
to handle the ascription of attributes to attributes
in the same way as it handles the ascription of
attributes to GIs. The danger we have to guard
against is, of course, the possibility of an infinite
regress. It should be obvious what would happen
if a parser were asked to render explicit all the legal
attributes in a system where “att1” can apply to
“att1”!
MECSA avoids this danger by allowing for the
supplementation (extension) only of first-level at-
tributes. If the ADT specifies that “att1” can legal-
ly be applied to “GI1” then a parser can, on en-
countering a tag where “GI1” lacks “att1”, supply
the attribute plus its default value. But although
the ADT might specify that “att1” can legally be
applied to “att1”, a MECSA parser will not supply
a lower level occurrence of “att1” where one is
already present. The ADT information that “att1”
can be applied to “att1” is available for the purpose
of checking whether the attributes which are alrea-
dy explicit in a document are legal, not for the
purpose of supplying default values where they
are absent.
In an SGML ATTLIST the legal values for each
attribute are listed together with the legal attributes
for the particular GI. But in the MECSA ADT the
information about the values an attribute may take
is handled separately from the information about
the range of attributes which may legally be ascri-
bed to a particular attribute object (GI or other
higher level attribute). This separation is again a
consequence of the fact that MECSA allows attri-
butes to qualify attributes. (It would not be feasible
to express this possibility using the structure of the
SGML ATTLIST.)
It is worth noting, however, that a MECSA parser
does not necessarily presuppose the existence of
an ADT. In the absence of an ADT a MECSA
parser may still check the attribute syntax. But it
may also, if desired, compile a minimal-ADT
from the document itself. In doing so it notes
which attributes are applied to which GIs, which
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to other attributes, and which values are already
attached to those attributes. This information is
then arranged in the format of a normal ADT, such
that this record can, if desired, be used as a mea-
sure of the correctness of further document instan-
ces. The one thing such a syntax-checker cannot
do is deduce an attribute’s default value. Instead,
in compiling a minimal-ADT, it supplies a System
Default Value (SDV) in the place where an expli-
cit default value would stand in a full-ADT. This
SDV is a reserved character which ensures that
attributes remain functionally meaningless when
inserted into documents automatically on the basis
of a minimal-ADT. If and when a document con-
taining such attributes is checked against a full-
ADT, these SDVs can then be replaced by mea-
ningful values.

4. Conclusion
Due to the nature of certain textual phenomena
encountered in Wittgenstein’s Nachlass, the need
arose for an attribute syntax of greater descriptive
resolution than that offered by SGML. MECSA is
a system which promises to satisfy this need by
allowing attributes to qualify not only GIs but also
one another. In designing this system such that
documents using its syntax can be converted to
and obtained from SGML documents, it is hoped
that MECSA will be of use also in contexts other
than the work currently being done at the Wittgen-
stein Archives in Bergen. 

Notes
1. Technically speaking, MECSA provides for a

“sub-attribute open delimiter” and a “sub-at-
tribute close delimiter”, the functions of which
could be assigned to any suitable characters.
Ie there is nothing compulsory about the char-
acters “(“and ”)”.
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