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Datasets
✤ DNB (started in 2012) - available in RDF 

✦ 217,055 music works (410,736 works; 5,380 expressions)  
✤ BnF (started in 2011) - available in RDF 

✦ 172,127 music works 
✤ VIAF 

✦ 115,570,369 links  
✦ 855,502 links pointing to or from the DNB of the BnF works 

✤ MusicBrainz (started in 2000) 
✦ 1,309,201 works 
✦ MB-1920 with composers born before 1920  

✤ 236,640 music works 
✦ MB-Series with curated catalogues  

✤ 24,198 music works 

✤ IMSLP (started in 2006) 
✦ 163,668 music works 
✦ API (basic data) and HTTP requests
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A key development of the data.bnf.fr project was the 
“FRBRisation” of the data, a process through which manifestation 
level bibliographic descriptions were aggregated and regrouped to 
construct the work authority dataset. The aggregation was 
performed using automated matching and alignment techniques 
developed specifically for the project, helping cataloguers to build 
the work authority dataset [11]. 

For the analysis, the musical work dataset was downloaded as 
RDF/XML from the BNF website.4 It contains 172,127 works and 
was loaded into a local triple store (4,308,613 triples).  

2.3 VIAF 
The VIAF project was launched in 2003 by the DNB, the 

Library of Congress (LC), and OCLC Online Computer Library 
Center (OCLC) [1]. The idea behind VIAF was to create a building 
block of the semantic web by automatically linking different 
national authority files using software developed by the OCLC. The 
project initially focused on linking the personal names authority 
datasets, representing (in 2005) a total of approximately 4.2 million 
names in the LC dataset and 2.6 in the DNB one. 

A key concept behind VIAF and its matching algorithm is not 
to rely only on the personal names authority datasets, but also on 
the context in which they appear in the bibliographic records in 
which they are being used. Another important feature of VIAF is 
its dynamic nature. The national authority dataset constantly 
evolves, and the VIAF linking is continuously re-evaluated. New 
records are integrated, but not exclusively. The matching of 
existing records is also modified, and previous matches that appear 
to be invalid are broken if necessary–with a list of previous matches 
being maintained in the history of the record for reference. The 
VIAF matching process is re-run every month. The goal of the 
VIAF mapping algorithm is for the chance of having a mis-match 
in a cluster to be below 1% [7]. 

Over time, additional fields have been added to VIAF, including 
“works” and “expressions” resulting from a FRBR implementation 
conducted by the OCLC. The FRBR implementation started with a 
focus on single works and eventually included also collective 
works [6].  

The VIAF data is available for download in various formats. 
Unfortunately, there is no possibility to download only works. 
Furthermore, we could not find any straightforward way of 
extracting musical works from the complete dump since it seems 
that VIAF clusters do not have a distinct property to identify them. 
The SRU interface for searching has only limited possibilities. 
Therefore, for the analysis, we used the dump of links that lists all 
the correspondence between a cluster in VIAF and the related 
source IDs. At the date of download, this was 115,570,369 links.5 
We extracted a list of all the VIAF IDs referring to either a BnF 
work or a DNB work. We then extracted all the links implying these 
VIAF IDs. As a result, we obtained a list of 855,502 links pointing 
                                                             
4 https://data.bnf.fr/semanticweb [download on the 2020-02-11] 
5 http://viaf.org/viaf/data/  [download on the 2020-05-04] 
6 For a reason for which we could not find any explanations, links coded normally with 
the pattern ‘CODE|ID’ are duplicated, for some institutions, with a pattern 
‘CODE@http://url/ID’. We used the second form for links referring to BNF and DNB 
records since they are provided for those libraries and refer to the source records, and 

to the BnF or the DNB work records and also to the other library 
records included in the corresponding VIAF clusters (Figure 1).6 
All the links were converted to triples and loaded into a local triple 
store. 

 

 

 

Figure 1: A list of links extracted from the dump for the VIAF 
cluster https://viaf.org/viaf/178219244/ (Instrumental music, 
BWV 1007-1040)  

2.4 MusicBrainz 
MusicBrainz is a community-based database project for audio 

recording metadata. It was started in 2000 after the change of access 
policy to the CDDB database (Compact Disc Database, formerly 
free). From the very beginning, MusicBrainz was designed to target 
human users, with a searchable online database, as well as 
machines by acting as a Semantic Web Service [13]. MusicBrainz 
is managed by an open community of users that contribute data and 
maintains them. Users contribute information about artists, 
releases, tracks, and related information. One particularity of the 
MusicBrainz project, in comparison with similar endeavours, is that 
all contributions are moderated. It is achieved through a voting 
process.  Registered users in MusicBrainz can participate in the 
voting process if they have been registered for more than two weeks 
and if at least ten of their contributions have been accepted.7  

The MusicBrainz database includes in its core data a music 
“Work” set.8  A work can be either a “discrete work” (e.g., an 
individual song or movement), or an “aggregate work” (e.g., a 
sequence of songs or movements). A work can be linked to various 
entities, such as artists, recordings, or other works. In addition to 
the work set, MusicBrainz also includes a “Series” set.9  Series 
group various entities with a common theme. Entities grouped in a 
series can be works, but not exclusively. MusicBrainz has a distinct 
type for series that describe the work catalogue of a particular 
composer. 

the former form for all other libraries since there are most of the time the only form 
provided. 
7 https://musicbrainz.org/doc/Introduction_to_Voting  
8 https://musicbrainz.org/doc/Work  
9 https://musicbrainz.org/doc/Series  
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Main questions
✤ Can we compare what these datasets currently contain? 
✤ Can we evaluate what their level of linkage currently is?

Laurent Pugin, Claudio Bacciagaluppi: 
An Analysis of Musical Work Datasets and their 
Current Level of Linkage. DLfM 2020: 32-39

https://dblp.org/db/conf/dlfm/dlfm2020.html#PuginB20


Analysis by composer
✤ DNB gnd:firstComposer / BnF dcterms:creator

Number of works by 
composer century by century 
for the BnF dataset, with 1st, 

DLfM’20, October, 2020, Montréal, QC, Canada L. Pugin and C. Bacciagaluppi 
 

 

 

individual song or movement), or an “aggregate work” (e.g., a 
sequence of songs or movements). A work can be linked to various 
entities, such as artists, recordings, or other works. In addition to 
the work set, MusicBrainz also includes a “Series” set.9  Series 
group various entities with a common theme. Entities grouped in 
a series can be works, but not exclusively. MusicBrainz has a 
distinct type for series that describe the work catalogue of a 
particular composer. 

MusicBrainz is fully open and is available in various formats. 
In order to use the latest possible version, we used the SQL data 
dump, which we loaded into a local database server.10 The dump 
includes 1,309,201 work items. 

2.5 IMSLP 
IMSLP is a well-known online digital archive of music scores 

funded in 2006 by Edward Guo [5]. The project is currently run 
by Project Petrucci LLC registered in the US. In addition to music 
scores, uploaded on a voluntary basis by users, IMSLP has a 
partnership with Naxos Music Library for providing streaming 
access to audio recordings. Contributors to IMSLP contribute not 
only scanned images they upload to the company website, but also 
metadata. The metadata in IMSLP offer various access point 
indexes, such as by composers, instrumentation, or genre/style. 

Despite the fact that it is a community-based project and that 
web access to the data is free, albeit with a 15 seconds delay 
without a subscription, the full dataset is not available for 
download. There is, however, a basic API that gives access to the 
list of works currently listed in IMSLP.11 For our analysis, we 
downloaded the list and related links in order to analyse the data 
locally using various tailored scripts. The downloaded list 
included 163,668 work descriptions. 

3 ANALYSIS 
A first analysis we conducted on the work dataset relates to 

the number of composers and how many works they have listed 
in the datasets. For the DNB and BnF, the composer information 
could be extracted by looking respectively at the 
gnd:firstComposer 12  and dcterms:creator 13  links. For 
MusicBrainz, because the scope of the project is very broad and 
the work dataset contains a very large number of works of 
contemporary music of various kinds (e.g., pop or rock music), we 
took a reduced dataset (MB-1920) by limiting, somewhat 
arbitrarily, works of composers born before 1920, reducing the 
number of works analysed from approximately 1.3 million to 
236,640. For IMSLP, works have a link composer that could be 
used in a straightforward manner.  

Since MusicBrainz also includes more thoroughly curated 
dedicated work catalogue series, we included these in our analysis 
for comparison. We extracted a subset (MB-Series) of the 24,198 
works listed in one of the 475 work catalogue series in 
MusicBrainz, with no composer birth year limit. 
                                                             
9 https://musicbrainz.org/doc/Series  
10 https://musicbrainz.org/doc/MusicBrainz_Database/Download [download on the 
2020-05-13] 
11 https://imslp.org/wiki/IMSLP:API [download on 2020-07-10] 

Table 1 lists the figures obtained. For the four largest datasets, 
we have relatively similar average number of works by composer 
for DNB, BnF, and IMSLP. They all have a value between 7 and 9. 
Only MB-1920 has a significantly higher value of nearly 24. One 
notable difference is in the maximum number of works listed for 
a composer between the DNB, BnF, and MB-1920, especially since 
the maximum value in all datasets is for the same composer, 
namely Johann Sebastian Bach. This is investigated further below. 

Other striking figures for the four large datasets are the values 
of the quartiles that are all relatively low. The 2nd quartile 
indicates that, for the majority of the composers listed in each of 
the four datasets, we have not much more than just a couple of 
works listed. Even the 3rd quartile remains fairly low with all 
values below 10. Not surprisingly, these values are significantly 
higher for the curated work catalogues of MusicBrainz, but for a 
number of works nearly ten times smaller.  

Table 1: Number of works by composer in the datasets with 
the maximum and average values and the 3rd, 2nd and 1st 
quartiles (Q3, Q2 and Q1). 

 
Works 

analysed 
Nb of 

composers 
Number of works by composer 

Max AVG Q3 Q2 Q1 
DNB 208,392 27,878 2,133 7 4 1 1 
BnF 173,515 23,332 1,194 7 4 2 1 

MB-1920 236,640 10,006 6,501 24 9 3 1 
IMSLP 163,668 18,748 2,006 9 6 2 1 

MB-Series 24,198 404 1,474 60 50 21 6 

 
We examined this further and tried to see if the number of 

works by composer changes significantly over time. To do so, we 
extracted, for the BnF dataset, the same figures but century by 
century. For the sake of simplicity, we grouped composers by their 
birth year, with birth year from 1350 to 1449 for the 15th century, 
and so on. There is a clear tendency to have higher quartile values 
for earlier periods, as illustrated in Figure 2. This means, in 
general, that composers of earlier periods tend to have more 
works listed than in later ones. For all periods, however, the 2nd 
quartile remains below 5. For the 19th and 20th century, its value 
is as low as 2. 

 

 

Figure 2: Number of works by composer century by century 
for the BnF dataset, with 1st, 2nd and 3rd quartile. 

12 https://d-nb.info/standards/elementset/gnd#firstComposer  
13 https://www.dublincore.org/specifications/dublin-core/dcmi-
terms/#http://purl.org/dc/terms/creator  

Number of works by composer 
in the datasets with the 
maximum and average values 
and the 3rd, 2nd and 1st 
quartiles (Q3, Q2 and Q1)



Links between DNB and BnF in VIAF
✤ 18,702 VIAF clusters (11% of BnF and 8.5% of DNB)

Number of works from the BnF and DNB mapped through VIAF to the 8 libraries 
with the highest number of links



Variation over time
✤ DNB gnd:dateOfProduction (35%) 
✤ BnF dcterms:date or bnf-onto:firstYear (63%) 
✤ DNB and BnF composer birth / death years to approximate works without 

date 
✤ IMSLP composition date, first publication, first performance



Composers with most work 
✤ Mapping through VIAF for these is higher  

✦ 30% from BnF / 18% from DNB 
✤ Systematically more works by composer in DNB than in other datasets 

✦ 1.65 times more than in BnF 
✦ 2.0 times more than in IMSLP and MB-Series



Bach example
✤ DNB gnd:broaderTermPartitive / BnF ore:isAggregatedBy 
✤ Up to three levels in both DNB and BnF 

✦ Example: Das wohltemperierte Klavier in DNB 
✤ Preludes and fugues (though not all, only 37 for book I) listed as distinct works 

✤ Top-level work entities are significantly better mapped in VIAF 
than lower ones 
 
 
 
 
 

✤ Mapping also differers significantly when looking at the medium 
of performance
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is not complete, with only 21 movements listed when 28 would be 
expected – e.g. the first sonata lists only three movements.21 For 
some reason, the top-level work that groups the six sonatas and 
partitas in the BnF22 and the DNB23 remains unmapped by the 
VIAF algorithm,24 even though such cases could be considered to 
be not too difficult to map. 

This difference is reflected in the mapping VIAF currently 
achieves where we can notice that smaller work parts remain un-
mapped much more than top-level works. As shown on Table 2, 
there are 311 works listed in the DNB that are mapped with the 
BnF through VIAF. Of these, 232 are some of the 744 top-level 
works of the DNB (31%), and only 79 are some of 1,389 second 
level works (6%). For third-level works in the DNB, the mapping 
in VIAF is down to 3 works in the BnF (1%). For the LC, numbers 
are higher, and the highest ratio is also reached with top-level 
works (36%). For the second and third levels, the mapping is 
significantly higher than with the BnF but also decreases. 

Table 2: Number of works for J. S. Bach and their mapping 
with BnF and LC for different work entity levels, from 
groups of works (top level) to work parts (3rd level, e.g. 
movements) 

 DNB 
BnF mapping LC mapping 

# % # % 
Total 2,133 311 15% 625 29% 

Top-level 744 232 31% 268 36% 
2nd level 1,389 79 6% 357 26% 
3rd level 280 3 1% 22 8% 

 
In addition to the level of work part hierarchies, we also 

investigated if other criteria that influence the mapping in VIAF 
could be identified. A significant one seemed to be the 
gnd:mediumOfPerformance property.25 Looking at the property 
values used by more than 200 works in the DNB (12 of them), we 
could clearly identify that considerably higher numbers of works 
were mapped for some of them than for others, as illustrated in 
Figure 7. For both the BnF and the LC, the best mapping is 
achieved for works with the “Alt <Stimmlage>” property,26 with 
respectively 54% and 71% of mapping, and the worst for those with 
the “Klavier” property,27 with a mapping of 3% and 11%. Whether 
the low mapping level for keyboard music (only 12 works in the 
BnF out of 402) is linked to the smaller work parts listed in the 
DNB as highlighted above or is simply a weakness of the VIAF 
mapping algorithms remains to be investigated.   

 

                                                             
21 https://d-nb.info/gnd/300184778 
22 https://data.bnf.fr/fr/13909385 
23 https://d-nb.info/gnd/300011113 
24 http://viaf.org/viaf/293493559/ and http://viaf.org/viaf/219932395/  
25 https://d-nb.info/standards/elementset/gnd#mediumOfPerformance  

 

Figure 7: Mapping percentage of the DNB with LC and BnF 
looking at 12 most used gnd:mediumOfPerformance values. 

3.6 Mapping with IMSLP and Wikidata 
A final evaluation we performed is the level of linkage currently 
established between the MB-Series dataset and IMSLP. We also 
evaluated the level of linkage IMSLP and MB-Series currently 
have with the library datasets we analysed. For this step, we also 
included Wikidata, 28 another widely-used data resource. 

 

 

Figure 8: Number of works by composer for the ones with 
the highest number in MB-Series and mapping to IMSLP. 

26 https://d-nb.info/gnd/4270768-7 
27 https://d-nb.info/gnd/4030982-4 
28 https://www.wikidata.org/  
 



Mapping with MB, IMSLP and Wikidata
✤ Wikidata lists about 10,000 music 

compositions (and 1,000 musical 
works) 

✤ Of the 24’198 works listed in MB-
Series, 9,079 have a link to IMSLP
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Wikidata is an open knowledge resource that stores structured 
data. It is used by many projects, including Wikipedia. The data is 
meant to be accessible for both humans and machines. The core 
structure in Wikidata follows the RDF approach with statements 
describing items with property / value pairs. Wikidata is intended 
to offer data and linking points and is often used in music-related 
projects. Wikidata lists music compositions 29  and musical 
works,30 with respectively 10,549 and 1,104 items (2020-07-08). 
We used the compositions for our evaluation. 

We can see in Table 3 that for IMSLP, the best linkage is with 
BnF, and for MB-Series and Wikidata, it is with VIAF. All 
percentages remain fairly low, in particular for MB-Series and 
Wikidata, since they are themselves a significantly smaller dataset 
than IMSLP. For Wikidata, only 259 compositions included a link 
to the four datasets listed, which is about 2.5%. 

Table 3: Links (numbers and percentage) from IMSLP, MB-
Series and Wikidata towards libraries and VIAF datasets. 

 
IMSLP MB-Series Wikidata 
# % # % # % 

DNB 1,303 0.8% 106 0.4% 509 4.8% 
BnF 2,006 1.2% 173 0.7% 689 6.5% 
LC 1,338 0.8% 31 0.1% 568 5.4% 

VIAF 1,745 1.1% 1,100 4.5% 702 6.7% 

4 SUMMARY AND FUTURE WORK 
The analysis of some of the most important work datasets 
revealed some interesting figures. Firstly, the median value of the 
number of works per composer is surprisingly low, and this across 
all datasets. For the larger datasets, even the third quartile remains 
lower than ten, whereas the maximum value can be more than 
2,000 for some composers. Bearing in mind that the number of 
works a composer produces can vary and often range from a few 
to a few thousand, the distribution we observe seems nonetheless 
to indicate that coverage is still rather incomplete. 

In terms of mapping, the level of linkage achieved by VIAF 
remains relatively low, and this even for most well-known 
composers. The mapping between the DNB and the LC is 
significantly higher than between the DNB and the BnF. It is also 
higher between the BnF and the LC than between the BnF and the 
DNB, though to a lesser extent. The VIAF mapping with other 
libraries is significantly lower, with nearly ten times fewer works 
mapped than with the LC. Looking over time, we were able to 
identify some trends, with more works in the BnF than in the DNB 
until the 17th century. Over shorter periods, we can observe that 
their curves fluctuate and even cross over. For the IMSLP dataset, 
the strong spike seen from 2000 on was unexpected. 

For the composers with most works, the DNB has a 
systematically higher number of works listed than all the other 
datasets, with on average the double in comparison with both MB-
Series and IMSLP. A deeper examination of the works of Bach 
shows there is a different approach in the definition of distinct 

                                                             
29 https://www.wikidata.org/wiki/Q207628 

works and in the use of work part hierarchies in the datasets. For 
many pieces, the DNB lists movements of pieces as distinct works, 
while at the same time identifying them as parts of the pieces. We 
can observe that smaller work parts remain more often unmapped 
in VIAF than top-level works representing a whole piece or group 
of pieces. It also appears that works with some medium of 
performance properties can be better mapped in VIAF than others, 
sometimes significantly so, which needs further investigation. 

Finally, the analysis of the level of linking between MB-Series 
and IMSLP shows that MB-Series includes a rather high number 
of links towards IMSLP, representing about the half of the links 
currently established by VIAF between DNB and BnF. On the 
other hand, it appears the level of linking that IMSLP, MB-Series, 
and the Wikidata have with the library datasets remains quite low. 

For future work, it would be interesting to evaluate how many 
music work clusters in VIAF have no reference to the BnF or the 
DNB and, for that reason, could not be included in the current 
analysis. Another dataset that could be included is the Biblioteca 
Nacional de España, which features 2,014,818 works – but 
unfortunately with no property identifying music works in a 
straightforward manner [14]. Deepening the analysis conducted 
on Bach works and following the same approach for other 
composers will quite likely bring further insights. This could lead 
to a more qualitative analysis than the rather quantitative one 
conducted here. 
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Summary
✤ Number of works by composers in all library datasets are 

very low 
✦ Large datasets contain only a couple of works for most composers 

✤ Mapping with VIAF remains relatively low  
✦ Mapping between DNB and LC is the highest 

✤ Looking over time 
✦ BnF contains more works than DNB until the 17th century 
✦ Curves for each dataset can fluctuate over short periods 

✤ The definition of a work varies significantly between 
datasets 
✦ DNB has systematically a lower-level granularity with movements 

listed as distinct works
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