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Abstract 

The idea for the Thesaurus musicarum italicarum (TMI) emerged from my research into Renaissance 
music theory in the early 1990s. One of my most important resources was the Thesaurus musicarum 
latinarum (TML), containing hundreds of Latin treatises that could be automatically searched. But for 
my principal interest, Italian music treatises by Zarlino and his contemporaries, a similar resource was 
lacking. I therefore decided, in 1996, to create one myself. But already then the technical model of 
TML seemed rather outdated, using unstructured ASCII text only and separating illustrations from their 
context. Instead I decided to be as state-of-the-art as possible. I would use highly structured SGML 
markup following the TEI guidelines, provide editorial markup, hyperlinking and annotation facilities, 
and integrate rich multimedia content. Working along these lines, my collaborators and I managed to 
create a corpus of over 30 treatises. Some of these were distributed using a novel medium, the CD-
ROM, and around 2002 all of them were published on the web using a very powerful SGML web 
server called DynaWeb.  
 
Fast-forward to 2014. The infrastructure had become too reliant on outdated technology and could no 
longer be maintained within Utrecht University's web infrastructure. A major overhaul was needed, 
which, thanks to a grant from DANS, we were able to implement (http://tmiweb.science.uu.nl/). But 
what was lost in the migration process? Is the 'new' system ready for the 21st century or does it still 
reflect 1990s ideals and values, in particular an unlimited trust in the willingness of researchers to 
immerse themselves in technological complexities? I will conclude by discussing some lessons 
learned about 'musicology-centred' approaches to systems design.  
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Law of the handicap of a head start 

n  Jan Romein, Dialectics of progress (1937) 
n  making progress in a particular area often 

creates circumstances in which stimuli are 
lacking to strive for further progress (Wikipedia) 
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Research context 

‘big data’ analysis of theoretical texts 
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Resources 

n  texts of many Latin treatises 
available in Thesaurus 
Musicarum Latinarum 

n  but no Italian treatises… 

n  so why not digitise some? 
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Follow the TML model? 

n  interoperability with TML would be ideal 

n  but TML had some undesirable properties 
q  ASCII text: no diacritics, no Greek 
q  pre-multimedia design: no structure, no 

illustration, no linking  

n  decision: redesign, building on innovative 
technology for digital textual scholarship 
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Core decision (mid 1990s) 

n  create SGML encodings 
q  full support for character sets and scripts 
q  allows marking up of structure 
q  ISO standard, software independent 

n  use Text Encoding Initiative (TEI) 
markup 
q  emerging community ‘standard’ 

n  temporary solutions for music 
encoding (DARMS, MIDI, Finale) 
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To work! 

n  CD-ROM 1 in 1997 
q  Zarlino, Vincenzo Galilei  

n  c. 20 for web publication 
n  CD-ROM 2 in 2003 

q  Aaron, Giovanni Del Lago 
q  edited by Anne-Emmanuelle  

Ceulemans and Paloma Otaola  

n  conceptual model emerged organically 
q  presentation in Bologna, 2000 
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Aim of the TMI 
 Why we did it 

■  give access to text, music and 
illustrations 
■  searching, browsing 
■  make intertextual relationships explicit 

(hyperlinking) 

■  store knowledge (enrichment) 
■  communicate knowledge 
■  overcome limitations of paper 

■  integration of text and apparatus 
■  edition/interpretation as continuous process 

■  protect sources (preservation) 



How we did it 
Principles 
■  platform 

independent 
■  information-centred 
■  dynamic 
■  endurable 
■  extensible 

Practice 
■  SGML 
■  TEI 
■  ‘stack’ model of 

enrichment 
■  emphasis on data 

production 
■  ad-hoc solutions for 

music 
■  buy software 



SGML markup 
■  codes added to an electronic text, in 

order to 
■  make implicit structure and information 

explicit 
■  record knowledge 
■  provide functionality 
■  improve access 



Enrichment 
 the ‘stack’ model 
  

annotation 
linking 

knowledge 
information 

edition 
structure 

transcription 
facsimile 



Enrichment 
 access to text 

E ben uero che 'l mio dotto 
Discepolo 
nel suo Trattato, à questo proposito dice: 
Considerate se un'Istrumento fatto d'un 
stinco di Grue, d'Auoltore, ò 
d'Aquila è, atto à percuotere gli Huomini, 
& torgli la vita: 
 

annotation 
linking 

knowledge 
information 

edition 
structure 

➨  transcription 
facsimile 



Enrichment 
 access to document structure 

E ben uero che 'l mio dotto 
Discepolo 
nel suo Trattato, à questo proposito dice: 
Considerate se un'Istrumento fatto d'un 
stinco di Grue, d'Auoltore, ò 
d'Aquila è, atto à percuotere gli Huomini,  
& torgli la vita: 

annotation 
linking 

knowledge 
information 

edition 
➨  structure 

transcription 
facsimile 

quotation 



Enrichment 
 access to document structure 

E ben uero che 'l mio dotto 
Discepolo 
nel suo Trattato, à questo proposito dice: 
<quote>Considerate se un'Istrumento fatto d'un 
stinco di Grue, d'Auoltore, ò 
d'Aquila è, atto à percuotere gli Huomini,  
& torgli la vita: 
</quote> 

annotation 
linking 

knowledge 
information 

edition 
➨  structure 

transcription 
facsimile 

quotation 



Enrichment 
 normalised, corrected text 

E ben vero che 'l mio dotto 
Discepolo 
nel suo Trattato, à questo proposito dice: 
<quote>Considerate se un'Istrumento fatto d'un 
stinco di Grue, d'Avoltore, ò 
d'Aquila è, atto à percuotere gli Huomini,  
& torgli la vita: 
</quote> 

annotation 
linking 

knowledge 
information 
➨  edition 
structure 

transcription 
facsimile 

normalisation 

normalisation 



Enrichment 
  normalised, corrected text  
  preserve transcription information 

E ben <orig reg=“v”>u</orig>ero che 'l mio dotto 
Discepolo 
nel suo Trattato, à questo proposito dice: 
<quote>Considerate se un'Istrumento fatto d'un 
stinco di Grue, d'A<orig reg=“v”>u</orig>oltore, ò 
d'Aquila è, atto à percuotere gli Huomini,  
& torgli la vita: 
</quote> 

annotation 
linking 

knowledge 
information 
➨  edition 
structure 

➨  transcription 
facsimile 

normalisation 

normalisation 



Enrichment 
 verification 

E ben <orig reg=“v”>u</orig>ero che 'l mio dotto 
Discepolo 
nel suo Trattato, à questo proposito dice: 
<quote>Considerate se un'Istrumento fatto d'un 
stinco di Grue, d'A<orig reg=“v”>u</orig>oltore, ò 
d'Aquila è, atto à percuotere gli Huomini,  
& torgli la vita: 
</quote> 

annotation 
linking 

knowledge 
information 

edition 
structure 

transcription 
➨  facsimile 



Enrichment 
 access to specific information 

E ben <orig reg=“v”>u</orig>ero che 'l mio dotto 
Discepolo 
nel suo Trattato, à questo proposito dice: 
<quote>Considerate se un'Istrumento fatto d'un 
stinco di Grue, d'A<orig reg=“v”>u</orig>oltore, ò 
d'Aquila è, atto à percuotere gli Huomini,  
& torgli la vita: 
</quote> 

annotation 
linking 

knowledge 
➨  information 

edition 
structure 

transcription 
facsimile 

reference to person reference to book 



Enrichment 
 access to specific information 

E ben <orig reg=“v”>u</orig>ero che 'l mio dotto 
<persname>Discepolo</persname> 
nel suo <title>Trattato</title>, à questo proposito dice: 
<quote>Considerate se un'Istrumento fatto d'un 
stinco di Grue, d'A<orig reg=“v”>u</orig>oltore, ò 
d'Aquila è, atto à percuotere gli Huomini,  
& torgli la vita: 
</quote> 

annotation 
linking 

knowledge 
➨  information 

edition 
structure 

transcription 
facsimile 

reference to person reference to book 



Enrichment 
 make knowledge accessible 

E ben <orig reg=“v”>u</orig>ero che 'l mio dotto 
<persname>Discepolo</persname> 
nel suo <title>Trattato</title>, à questo proposito dice: 
<quote>Considerate se un'Istrumento fatto d'un 
stinco di Grue, d'A<orig reg=“v”>u</orig>oltore, ò 
d'Aquila è, atto à percuotere gli Huomini,  
& torgli la vita: 
</quote> 

annotation 
linking 

➨  knowledge 
information 

edition 
structure 

transcription 
facsimile 

Vincenzo Galilei 



Enrichment 
 make knowledge accessible 

E ben <orig reg=“v”>u</orig>ero che 'l mio dotto 
<persname key=“gali.vinc”>Discepolo</persname> 
nel suo <title>Trattato</title>, à questo proposito dice: 
<quote>Considerate se un'Istrumento fatto d'un 
stinco di Grue, d'A<orig reg=“v”>u</orig>oltore, ò 
d'Aquila è, atto à percuotere gli Huomini,  
& torgli la vita: 
</quote> 

annotation 
linking 

➨  knowledge 
information 

edition 
structure 

transcription 
facsimile 

Vincenzo Galilei 



Enrichment 
 navigation between documents 

E ben <orig reg=“v”>u</orig>ero che 'l mio dotto 
<persname key=“gali.vinc”>Discepolo</persname> 
nel suo <title>Trattato</title>, à questo proposito dice: 
<quote>Considerate se un'Istrumento fatto d'un 
stinco di Grue, d'A<orig reg=“v”>u</orig>oltore, ò 
d'Aquila è, atto à percuotere gli Huomini,  
& torgli la vita: 
</quote> 

annotation 
➨  linking 

knowledge 
information 

edition 
structure 

transcription 
facsimile 

Dialogo, p. 100 



Enrichment 
 navigation between documents 

E ben <orig reg=“v”>u</orig>ero che 'l mio dotto 
<persname key=“gali.vinc”>Discepolo</persname> 
nel suo <title>Trattato</title>, à questo proposito dice: 
<quote>Considerate se un'Istrumento fatto d'un 
stinco di Grue, d'A<orig reg=“v”>u</orig>oltore, ò 
d'Aquila è, atto à percuotere gli Huomini,  
& torgli la vita: 
<xptr doc=“gali.vinc-dia” from=“id(p100)”></quote> 

annotation 
➨  linking 

knowledge 
information 

edition 
structure 

transcription 
facsimile 

Considerate hora voi; se vno Strumento fatto 
d’vno stinco di Grue, d’Auoltore, ò d’Aquila, 
 è atto col percuoter gli huomini à torgli la vita 

Dialogo, p. 100 



Enrichment 
 annotations or even articles 

E ben <orig reg=“v”>u</orig>ero che 'l mio dotto 
<persname key=“gali.vinc”>Discepolo</persname> 
nel suo <title>Trattato</title>, à questo proposito dice: 
<quote>Considerate se un'Istrumento fatto d'un 
stinco di Grue, d'A<orig reg=“v”>u</orig>oltore, ò 
d'Aquila è, atto à percuotere gli Huomini,  
& torgli la vita: 
<xptr doc=“gali.vinc-dia” from=“id(p100)”></quote> 

➨  annotation 
linking 

knowledge 
information 

edition 
structure 

transcription 
facsimile 

Zarlino does not mention Galilei’s name here 
since criticism by name was considered an attack 
upon the honour of the person in question. 



Enrichment 
 the ‘stack’ model for text 
  

annotation 
linking 
knowledge 
information 
edition 
structure 
transcription 
facsimile 



Analysis 
■  system is generalisation of one 

person’s needs and ideals 
■  corpus based (not collection) 
■  access rather than preservation 
■  high expectations of what technology 

can do... 
■  …and users are prepared to do 

■  introduction 
■  what, why, how 
➨  analysis 
■  human factor 
■  recommendations 



Weaknesses 
■  informal design by trial and error 
■  no satisfactory solution for music 

representation 
■  variety of formats, some proprietary 

■  developed from views of one person 
■  user needs assumed, not investigated 

■  emphasis on technique 

underestimates the human factor 



Strenghts 
■  developed with an ideal in mind 
■  fulfills a realistic need 
■  access to a coherent core corpus of 

important sources 
■  flexible 
■  endurable 



Need for redesign 
■  large scale (TMEuro?) 
■  find satisfactory solution for music 

■  a ‘stack’ model for music notation 
■  use open storage format 

■  better functionality 
■  designed from user needs 

■  increase use and acceptation 

again, the human factor 



“I don’t like the system, since what it shows is 
wrong” 

why this criticism? 
■  technophobia 
■  inferior quality of content 
➨  system enforces certain professional 

approach(es) at the expense of 
others 
■  design from personal assumptions 
■  allow use of specific methods only 

✦  ICT as a means of controlling human 
behaviour 

■  introduction 
■  what, why, how 
■  analysis 
➨  human factor 
■  recommendations 



“I don’t like the system, since what it shows is 
wrong” 

■  solution 
■  design with the experts, not for the 

experts 
■  respect each other’s competence 
■  establish trust 
■  acknowledge pluralism 

What is valid outside the system 
 must be valid inside it as well 



Pluralism 
 an example   

■  my markup policy 
■  markup all hyphens and breaks 
■  diplomatic transcription 
■  markup personal names, work titles and 

links 

■  why 
■  orientation 
■  verification 
■  interest in intertextuality 

■  should others do the same? 



Pluralism 
  an example 

■  different interest means different 
markup 
■  but… it’s compatible! 

■  common ground 
■  markup of document structure 
■  use of TEI markup 
■  use of SGML 
■  digitisation as such? 

‘lower’ common ground means 
heavier demands on software 



Consequences for the stack model 
■  complete realisation not required 
■  arbitrary sequence of enrichment 
■  different starting points possible: 

■  transcription 
■  edition 
■  facsimile 
■  perhaps even others 

annotation 
linking 

knowledge 
information 

edition 
structure 

transcription 
facsimile 



The role of the user 
 (rather than the expert) 

■  is interested in results 
■  not in SGML (or any other data model) 
■  not in software design 

■  threshold model of technology use 
■  under which conditions will someone 

decide to use technology? 



Recommendations 
■  have long-term ideals 
■  design carefully 
■  involve content specialists and users 
■  organic organisation model 
■  acknowledge pluralism 
■  be prepared for hard work 

■  introduction 
■  what, why, how 
■  analysis 
■  human factor 
➨  recommendations 



Technology, part 1 

n  affordable SGML publication software was 
scarce 

n  CD1: Panorama Viewer: plugin for Netscape 3 
q  incompatible with later browsers / versions 
q  Windows only 

n  DynaText (CD2) and DynaWeb 
q  very powerful SGML software 
q  Windows and Web versions (hence TmiWeb) 
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Technology, part 2 

n  XML was introduced in 1998 
q  hype around 2000 
q  effectively superseded SGML 

n  INSO, vendor of DynaText and DynaWeb, 
went out of business in 2002 
q  we managed to keep DynaWeb running until 2013 
q  Windows XP server became a security hazard 
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TmiWeb 2 

n  Short scoping project (2014) 

n  Aims 
q  create conversion pipeline to TEI P5 (XML) 
q  create proof-of-concept publication framework 

n  Online test site 
q  tmiweb.science.uu.nl 



SGML to XML issues 

n  transcoding 
q  Greek text (Wingreek font in Word) 
q  special characters 

n  music symbols in text (e.g. ligatures, mensuration signs) 
n  abbreviations 

n  project specific markup 
q  mainly for music examples 

n  high-level enrichment 
q  names, books, compositions 
q  linking, query links 
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Migration 

n  TEI migration task force (2002-5) 
n  TEI toolset (OpenJade, XSLT sheets) 

n  migration seemed unfeasible in 2004 
n  with some nasty tricks, we largely managed in 2014 

q  27 treatises migrated from P3 to P5 

n  todo 
q  some font issues 
q  resolve some markup inconsistencies 
q  whitespace issues 
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Publication environment, candidate 1 
DynaWeb lookalike, with some 
drawbacks 
n  uses HTML frames (deprecated, 

badly supported by mobile devices)  
n  difficult to configure system and 

modify stylesheets 
n  unsure about XTF active support 
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Publication environment, candidate 2 

n  Kiln (by KCL Department of Digital 
Humanities) 
q  employs current web standards 
q  built on top of Open Source frameworks 

n  Cocoon, Apache 
q  under active development 
q  designed to be easily modified 

n  used for our proof-of-concept framework 
q  demo 
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Kiln the next head start? 

Not really; remaining issues include 

n  speed 
n  formatting / presentation  
n  music examples still ad-hoc 

q  images and MIDI, where present, are presented 
q  no sustainable encodings 

n  weak support for cross-reference, citation 
and allusion 



What did we lose? 

n  outer layers of the stack model 
n  what remains is a ‘flatter’, more 

static resource 
q  Web 1.0? 

n  not the envisaged social /
collaborative functions 

64 

annotation 
linking 
knowledge 
information 
edition 
structure 
transcription 
facsimile 



Restoring vitality? 

n  again, human factors crucial 
n  which we now know somewhat better than in 2000 

q  widespread use of ‘casual’ technology 
q  perceived utility and reward 

n  makes people want to invest in technology 
n  e.g. Finale/Sibelius tweak subculture 
n  success of RISM OPAC 

q  some communities develop bottom-up technological 
practices 
n  e.g. source studies, folk song research 

q  worries about  
n  sustainability 
n  transparency 
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Lessons for systems design 

n  design for concrete communities, research 
problems, work practices 
q  involve them from the beginning: co-design 
q  create digital ecosystems, not technological prisons  

n  make stuff that  
q  is acceptable, 
q  rewarding to use, 
q  transparent, and 
q  empowers rather than frustrates people 

n  want to change the discipline? do it by small steps. 
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