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ABSTRACT 
“What’s new?” and “What has changed?” are questions users of 
knowledge organizations systems, such as thesauri, classifications 
or taxonomies, ask, when new versions of such vocabularies are 
published.  Until recently, it had been difficult for the publishers 
to provide this information (normally resorting to custom change 
logging within maintenance applications), and almost impossible 
for anybody else. With the widespread acceptance of SKOS as the 
standard publication and exchange format, the situation has 
changed fundamentally: Exact deltas between two sets of RDF 
triples can be computed, and the differences can be organized in a 
meaningful way through SPARQL queries, taking advantage of 
regular SKOS structures. skos-history1 combines a script for 
creating a “version store” with queries accessing this store to 
generate standard reports such as “added concepts” or “changed 
notations”, or more subtle changes like concept splits, as well as 
aggregated statistics on certain change types, or a complete 
change history for a single concept across multiple versions. To 
allow for interactive sorting, filtering and downloading these 
reports, and for editing the queries in an IDE-like environment to 
adapt them to different vocabularies or user needs, other open 
source libraries are integrated. 
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1. INTRODUCTION 
In the past, vocabularies have been published in a variety of 
formats. Organizations using these vocabularies could not rely on 
standardized tools to compare different versions. Change 
information that came with new versions therefore often was 
sketchy, in plain text, or missing at all. This information could not 
flexibly be prepared in end-user friendly ways, aggregating 
changes, e.g., by subject area, or providing drill-downs to the 
concepts actually changed. Neither was such information 
machine-actable, in order to update data in downstream 
applications. 

The picture changes as more and more vocabularies become 
available in SKOS format (a W3C recommendation since 2009) 
as RDF files. Multiple versions can be loaded into a triple store – 
thanks to the SPARQL 1.1 HTTP Update, Query and Graph Store 
protocols (W3C recommendations since 2013) in a generic, 
implementation-independent way. 

The next section outlines the structures of a skos-history “version 
store”. Section 3 describes the generation of change reports by 
generalized skos-history queries exploiting the commonalities of 
vocabularies in SKOS format. Section 4 shows how queries can 
be adapted to take advantage of the specifics of certain 
vocabularies, and Section 5 deals with real-world use cases of the 
software.  

2. THE SKOS-HISTORY VERSION STORE 
The loading of two or more files with versions of a SKOS 
vocabulary is described in the tutorial2. During the load process, 
named graphs for each version are created. Deltas between the 
versions are computed and saved as named graphs, too, split up in 
inserted and deleted triples. Metadata about the versions as well as 
the deltas is saved in a separate version history graph, making use 
of the Dataset versioning ontology (closely related to the ISO 
25964 standard on thesauri and its correspondence to SKOS[1]) 
and the skos-history ontology.3 The current version of the 
vocabulary and the chain of prior versions with their according 
deltas can be accessed by this metadata in a generic way. 

The whole data load and preparation process is performed through 
scripted HTTP requests. That means that no proprietary data 
administration interfaces of the triple store implementations have 
to be addressed, and the script can be kept generic. 

3. STANDARD QUERIES FOR CHANGE 
REPORTS 
The delta graphs may comprise thousands – and in case of larger 
changes even hundreds of thousands – of triples. Yet, since 
knowledge organization systems and their expression in SKOS are 
generally modeled with concepts in focus, connected by a few 
well-known semantic relations, meaningful standard reports can 
be extracted from the version store. For this purpose, skos-history 
provides a set of queries, for example: 

 Added and deleted (or deprecated) concepts – these is 
the most essential information for the human users of a 
vocabulary (such as subject indexers in a library) 

 Changed preferred label or notation of concepts – this 
information often is highly relevant for downstream 
systems, which make use of the vocabulary 

 Labels moved to added concepts – that may indicate a 
concept split 

The queries use the current and the previous version as rewritable 
defaults for comparison. Whereas these queries list certain types 
of changes between two versions, a ‘concept_deltas’ query allows 
to trace all changes to a concept across multiple versions. 

Further generic queries allow the inspection of the service graph 
of the version store and the version history graph, or give an 
overview of versions present in the store. 
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WWW 2016 Companion, April 11-15, 2016, Montréal, Québec, Canada. 
ACM 978-1-4503-4144-8/16/04. 
http://dx.doi.org/10.1145/2872518.2889304 

275



4
T
v
s
u
a

T
w
to
p
Y
lo
v
A
e
a
q
f
f

5
T
f
p
u
(v
s
o
w
w
o
v
d
d

T
s
it
m
f
m
u

 

4. ADAPTI
To be most usefu
vocabulary at ha
such as micro-th
used to group c
alphabetical listin

The skos-history
with the standard
o particular voc

purpose, it emp
YASQUE/YASR
oading of querie

version identifie
Accordingly con
environment (pr
adaption to diffe
query results allo
for sorting or fil
for end users. 

5. REAL-W
The skos-history
four-year overha
primarily to mak
users of STW w
v8.14), links to

section 4, were s
of the same quer
without depende
which additional
overview over 
visualizations w
deletions across 
drill-down from t

The National Lib
scenario: They m
ts Swedish lan

multilingual Gen
follow the chang
made in both YS
user interface7 h

F

T
at
of

T
U
sk

ION OF QU
ful, queries often
and. Many voca
esauri or subjec
hanges in a mo
ng (see Figure 1

y Github repos
d queries, and wi
cabularies and 
ploys SPARQL

R SPARQL clien
es from Github a
ers) into queri
nstructed links 
ovided by YAS
erent user needs
ows for merging
tering, thus mak

WORLD US
approach has be

aul of the STW
ke the vast amo

within and outsid
o live-generated 
supplied4. For p
ries were saved 
ency to the avai
lly allows to off
the evolution 

with the aggrega
multiple version
the sub-thesauru

brary of Finland
maintain the Finn
nguage counter
neral Finnish O

ges made to YSA
SA and Allärs. F
as been created

igure 1. Change

he report is orga
ttached. It includ
f their deletion) 

he links howeve
URIs link to a 
kos:prefLabel pr

UERIES 
n can be adapted
abularies, e.g., h
t category schem

ore meaningful 
). 

sitory facilitates
ith further querie
published as ex

L Lab, a wrap
nt libraries[3] w
and the injection
es via URL q
load a query 

SQE) ready for 
s. A YASR-sup
g URIs with thei
king the resultin

SE 
een developed in
W Thesaurus f
unt of changes 
de of ZBW. Du

change reports
roduction (from
as JSON files, 

ilability of a SP
fer direct downlo
of the vocabul
ated numbers o

ns are provided, 
us level to the ind

d uses skos-hist
nish general the
rpart (Allärs) 

Ontology (YSO)
A, and YSO has 
For the examinat
, which allows f

e report on dep

anized by the sec
des hints to conc
via owl:deprecat

er, as in all sko
human and ma

roperties, in the l

d to specifics of
have subdivision
mes, which can b
way than a pla

s experimentatio
es already adapte
xamples. For th
pper around th

which supports th
 of variables (e.g
query argument
into an IDE-lik
execution or f

pported display 
ir (pref)labels an

ng reports suitab

n the course of th
for Economics[2
transparent to th

uring a beta pha
s, as described

m v9.0), the resul
and are delivere

PARQL endpoin
oad links5. For a
lary as a whol
of insertions an
which allow for
dividual concept

tory in a differe
saurus (YSA) an
as well as th
. Allärs needs 
to follow chang
tion of changes,
for the interactiv

precated concep

cond-level of the
cepts which repla
ted and the use o

s-history change
achine readable 
language selecte

f a 
ns, 
be 

ain 

on 
ed 
his 
he 
he 
g., 
ts. 
ke 
for 
of 
nd 
ble 

he 
2], 
he 

ase 
in 
lts 
ed 
nt, 
an 
le, 
nd 
r a 
t6. 

ent 
nd 
he 
to 

ges 
, a 
ve 

selectio
the SPA
history 
ones (c
Change
YSO as
SPARQ

6. CO
Heavily
source 
added 
flexible
answer
way tha

7. AC
Thanks
develop

8. RE
[1] IS

C
M
ht
O

[2] N
ST
C

[3] R
SP
jo

 

           
1 https:/
2 https:/
3 https:/
Deltas-
4 http://
5 http://
6 http://
7 http://

 

pts, adapted to S

e STW subject ca
ace the deprecate
of dcterms:isRep

e reports, use SK
representation 

ed in the query. 

on of vocabulari
ARQL queries c

version store, 
covering e.g. n
es made to YSA
s proposed chan
QL queries that r

ONCLUSIO
y relying on w

software and 
and made avail
e and easy-to-ad
r the user questio
at was not achiev

CKNOWLE
s to Osma Suom
pment and for th

EFERENC
SO TC46/SC9/W
orrespondence b

Models. 2013. 
ttp://www.niso.o

OS/. 
Neubert, J. Levera

TW Thesaurus f
Core and Metada
Rietveld, L. and H

PARQL Clients.
ournal.net/conten

                         

//github.com/jne
//github.com/jne
//github.com/jne

-as-Named-Grap
/zbw.eu/stw/vers
/zbw.eu/stw/vers
/zbw.eu/stw/vers
/ysa-to-yso.dev.f

STW Thesauru

ategory system t
ed ones. The dep
placedBy are not

KOS and Linke
of the concept

ies, versions and
completely from

standard querie
notes or skos c

A and Allärs are 
nges and addition
rely on the skos-

ON 
web standards-co

data publication
lable a relativel

dapt queries. Thi
ons cited at the 
vable before. 

EDGEMEN
minen for takin

he description of

ES  
WG8 working gro
between ISO 259

org/schemas/iso2

aging SKOS to T
for Economics. P
ata Applications,
Hoekstra, R. The
. 2015. http://ww
nt/yasgui-family

                         

eubert/skos-histo
eubert/skos-histo
eubert/skos-histo
phs 
sion/8.14/change
sion/9.0/changes
sion/9.0/relaunc
finto.fi/ 

us for Economic

to which the des
precation of con
t standardized by

ed Data standard
ts. The link tex

d type of change
m the user. Based

es and addition
concept groups
automatically pr
ns, using a set of
-history version 

onforming third
n, the skos-hist
ly short script a
is allows us - an
beginning of thi

NTS 
ng part in the 
f its use at NatLi

oup and Antoine
964 and  SKOS/

25964/correspon

Trace the Overh
Proc. Int’l Conf.
, (2015). 
e YASGUI Fami
ww.semantic-we
y-sparql-clients.

   

ory 
ory/wiki/Tutoria
ory/wiki/Version

es 
s 
h 

cs.  

scriptors are 
ncepts (instead 
y SKOS. 

d features: The
xts stem from

es, and hides 
d on a skos-

nally crafted 
) are used. 
ropagated to 
f scripts and 
store. 

d-party open 
tory project 
and a set of 
d others - to 
is paper in a 

skos-history 
ibFi. 

e Isaac. 
/SKOS-XL 

ndencesSK

haul of the 
 on Dublin 

ily of 
eb-

al 
ns-and-

276




