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1 Investigation of the Changes of Terminologies
in the TIB ESS collection

The histories of the 35 terminologies (Status as of 25.01.2024) in the ESS col-
lection of the TIB TS (see Table 1) were investigated with several methods. For
three terminologies (ABCD, SSN, and SOSA) we could not find earlier versions
than the one published.

We only searched for deleted classes or individuals and did not analyse other
changes e.g. of the description of the terms. We were aiming at a qualitative and
not a quantitative analysis, i.e. we only investigated consecutive earlier versions
of a respective terminology until we found deleted classes or individuals.

Many ontologies in the ESS which were suggested by SGN are stored in
Bioportal1, as they were originally made for biological research. Bioportal stores
for all terminologies earlier versions and provides for each version a file with the
differences of it to the antecedent version. Therefore, we used these files for our
investigation if applicable (see Table 1).

1.1 Tools

The following tools were used:

Bubastis 2: EML-EBI tool for comparing two OWL ontologies, e.g. two differ-
ent versions of an ontology. The tool writes the results of its comparisons
(changed, new and deleted classes) to an xml file. Bioportal uses bubastis
to show the changes between two successive versions of terminologies.

Semantic Diff 3: analyses the terminology timeline on github and gitlab. It
writes all added and removed terms to an xml report file.

1https://bioportal.bioontology.org/ontologies
2http://www.ebi.ac.uk/efo/bubastis/
3https://terminology.nfdi4ing.de/ts/sandbox/semanticdiff
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Protégé 4 (version 5.6.2): also provides a comparison tool for ontologies. We
chose ”make a resonable attempt to find refactor operations” and searched
for ”deprecate and replace patterns”.

In addition, lists of changes provided for specific terminologies were analysed
manually, see Tables 2 and 3.

1.2 Versioning

There is no standard way of versioning terminologies. For some terminologies
semantic versioning5 is used, i.e. they have version numbers x.y.z like those used
for software. For other terminologies, the date of publication may be used to
differentiate between different versions. Some terminologies published on github
don’t have version numbers, but the changes to these terminologies are stored
in the timeline. The versions (if any) of the studied terminologies can be found
in the third column of Tables 2 and 3.

1.3 Results

With these tools we were able to analyse 32 out of 35 terminologies: for three
terminologies (ABCD, SSN and SOSA) we could not find earlier versions.

Where applicable, we either compared different versions of a terminology or
analysed the timeline with the tracking of changes. In six of the 32 terminologies,
we found classes or individuals that had been deleted. Additional checks showed
that the corresponding URLs were no longer resolvable, see Tables 2 and 3. As
Bubastis and Semantic Diff do not automatically check whether URls or purls
still resolve, there might be additional classes and individuals with broken links
in the analysed terminologies.

Some of the changes were found in very early versions that may not have
been used to annotate data. Also, FAIR terminology issues and practices have
evolved over the years, so there is a high probability that fewer classes will
be deleted for future versions. Nevertheless, there is still a risk that terms of
terminologies won’t be available after some time.

4https://protege.stanford.edu/
5https://semver.org/
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c
la
ss
e
s,

o
ri
g
in
a
l
U
R
Is

a
re

st
il
l
re
so

lv
a
b
le
.

D
W

C
2
0
0
8
-1
1
-1
9

a
n
d

2
0
2
3
-0
9
-1
8

P
ro

té
g
é

N
o
d
e
le
te
d

c
la
ss
e
s
w
e
re

fo
u
n
d
.

E
C
S
O
8

0
.3

a
n
d

0
.9

b
u
b
a
st
is

C
la
ss
e
s
w
e
re

d
e
le
te
d
,
re
sp

e
c
ti
v
e
U
R
Is

a
n
d

a
ls
o
U
R
Is

o
f
im

p
o
rt
e
d
o
n
to

lo
g
ie
s
(E

N
V
O

a
n
d
U
O
)
d
o
n
’t

re
so

lv
e

a
n
y
lo
n
g
e
r.

E
D
A
M

1
.2
4
a
n
d

1
.2
4

b
u
b
a
st
is

C
la
ss
e
s
a
re

m
a
rk

e
d

a
s
d
e
p
re
c
a
te
d
,
U
R
Is

st
il
l
re
so

lv
e
.

E
F
O

3
.6
0
-
3
.6
2

b
u
b
a
st
is

IR
Is

o
f
d
e
le
te
d

c
la
ss
e
s
a
re

st
il
l
re
a
ch

a
b
le

(o
n
ly

a
fe
w

ch
e
ck

e
d
).

C
o
m
p
a
ri
so

n
la
st

tw
o

v
e
rs
io
n
s:

A
ll

d
e
le
te
d

c
la
ss
e
s
a
re

ta
k
e
n
fr
o
m

M
O
N
D
O

o
n
to

lo
g
y
.
C
la
ss
e
s
a
re

th
e
re

m
a
rk

e
d

a
s
d
e
p
re
c
a
te
d
.

E
N
V
O

2
0
2
1
-0
5
-1
4

a
n
d

2
0
2
3
-0
2
-1
3

b
u
b
a
st
is

M
a
n
y
d
e
le
te
d

c
la
ss
e
s,

o
n
e
n
o
t-
re
so

lv
in
g
U
R
I
fo
u
n
d
.

E
n
v
T
h
e
s

5
.0
3
-
5
.0
5

b
u
b
a
st
is

N
o
ch

a
n
g
e
s
o
f
c
la
ss
e
s
b
e
tw

e
e
n
th

e
la
st

3
a
rc
h
iv
e
d
v
e
r-

si
o
n
s

E
T
S

0
.9

a
n
d

0
.1
0

p
ro

té
g
é

N
o
d
e
le
te
d

c
la
ss
e
s
w
e
re

fo
u
n
d
.

F
O
A
F

2
0
1
0
0
8
0
9

a
n
d

2
0
1
4
0
1
1
4

h
t
t
p
:
/
/
x
m
l
n
s
.
c
o
m
/
f
o
a
f
/
s
p
e
c
/
#
s
e
c
-
c
h
a
n
g
e
s

N
o
d
e
le
te
d

c
la
ss
e
s
w
e
re

fo
u
n
d
.

G
E
M

E
T

ch
a
n
g
e
s
a
ft
e
r
2
0
0
4

h
t
t
p
s
:
/
/
w
w
w
.
e
i
o
n
e
t
.
e
u
r
o
p
a
.
e
u
/
g
e
m
e
t
/
e
n
/

c
h
a
n
g
e
s
/

N
o
d
e
le
te
d

c
la
ss
e
s
w
e
re

fo
u
n
d
.

G
e
o
S
P
A
R
Q
L

1
.0

a
n
d

1
.1

P
ro

té
g
é

N
o
d
e
le
te
d

c
la
ss
e
s
w
e
re

fo
u
n
d
.

G
N
D
O

2
0
2
3
0
6
0
6

a
n
d

2
0
2
3
0
6
2
6

b
u
b
a
st
is

O
n
ly

d
e
le
te
d

p
ro

p
e
rt
ie
s
w
e
re

fo
u
n
d
.

O
M

2
.0
4
5
-
2
.0
5
0

b
u
b
a
st
is

N
o
d
e
le
te
d

c
la
ss
e
s
w
e
re

fo
u
n
d
.

P
A
T
O

2
0
2
3
-0
2
-1
7

a
n
d

2
0
2
3
-0
5
-1
8

b
u
b
a
st
is

O
n
ly

im
p
o
rt
e
d

c
la
ss
e
s
w
e
re

d
e
le
te
d
,
re
sp

e
c
ti
v
e
U
R
Is

a
re

st
il
l
re
so

lv
a
b
le
.

P
O

2
0
1
9
-0
6
-0
5

-
2
0
2
3
-

0
7
-1
3

b
u
b
a
st
is

N
o
d
e
le
te
d

c
la
ss
e
s
w
e
re

fo
u
n
d
.

P
R
O
V
O

u
p
lo
a
d
e
d

0
7
/
2
3
/
2
0
1
3

a
n
d

0
8
/
1
6
/
2
0
1
3

b
u
b
a
st
is

C
la
ss
e
s
w
e
re

d
e
le
te
d
,
a
ll

U
R
Is

st
il
l
re
so

lv
e
.

P
T
O

(T
O
)

9
.2
0
1
8
-7
.2
0
2
3

b
u
b
a
st
is

N
o
d
e
le
te
d

c
la
ss
e
s
w
e
re

fo
u
n
d
.

T
ab

le
2:

L
is
t
of

in
ve
st
ig
at
ed

te
rm

in
ol
og
ie
s,

th
ei
r
re
sp
ec
ti
ve

U
R
L
s,

th
e
co
m
p
a
re
d
ve
rs
io
n
s,

th
e
u
se
d
to
o
l
a
n
d
th
e
re
su
lt

o
f
th
e

se
ar
ch

fo
r
d
el
et
ed

cl
as
se
s
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T
e
rm

in
o
lo
g
y

V
e
rs
io
n
s

In
v
e
st
ig
a
ti
o
n

T
o
o
l

R
e
su

lt
s

S
ch

e
m
a
o
rg

0
.9
1
-
2
4
.0

h
t
t
p
s
:
/
/
s
c
h
e
m
a
.
o
r
g
/
d
o
c
s
/
r
e
l
e
a
s
e
s
.
h
t
m
l

D
e
p
re
c
a
te
d

c
la
ss
e
s
a
re

st
il
l
re
a
ch

a
b
le
.

S
S
N

O
n
ly

o
n
e

v
e
rs
io
n

a
v
a
il
a
b
le
.

S
W

E
E
T

3
.4
.0

-
3
.6
.0

p
ro

té
g
é

D
e
le
te
d
c
la
ss
e
s
a
re

m
a
rk

e
d
a
s
d
e
p
re
c
a
te
d
a
n
d
a
re

st
il
l

re
a
ch

a
b
le
.

S
IO

1
.5
5
-
1
.5
9

b
u
b
a
st
is

N
o
d
e
le
te
d

c
la
ss
e
s
w
e
re

fo
u
n
d
.

S
O
S
A

O
n
ly

o
n
e

v
e
rs
io
n

a
v
a
il
a
b
le
.

S
B
O

0
3
:0
2
:2
0
1
8

a
n
d

2
8
:0
8
:2
0
2
1

b
u
b
a
st
is

U
R
Is

o
f
d
e
le
te
d

c
la
ss
e
s

w
e
re

ch
a
n
g
e
d

fr
o
m

p
u
rl

to
in
te
rn

a
l
ID

s
a
n
d

d
o
n
o
lo
n
g
e
r
re
so

lv
e
.

O
B
O
E

1
.1

a
n
d

1
.2

b
u
b
a
st
is

N
o
d
e
le
te
d

c
la
ss
e
s
w
e
re

fo
u
n
d
.

T
im

e
0
9
/
1
8
/
2
0
1
7

a
n
d

0
4
/
1
7
/
2
0
2
0

b
u
b
a
st
is

T
h
e
U
R
I
o
f
o
n
e
d
e
le
te
d

c
la
ss

is
n
o
t
re
so

lv
in
g
.

U
A
T

4
.2

a
n
d

5
.0

p
ro

té
g
é

2
d
e
le
te
d

in
d
iv
id
u
a
ls

w
h
e
re

U
R
Is

d
o
n
’t

re
so

lv
e
.

U
O

0
6
/
1
0
/
2
0
2
2

a
n
d

0
8
/
0
9
/
2
0
2
3

b
u
b
a
st
is

N
o
d
e
le
te
d

c
la
ss
e
s
w
e
re

fo
u
n
d
.

T
ab

le
3:

C
on

ti
n
u
at
io
n
of

T
ab

le
2:

L
is
t
of

in
ve
st
ig
a
te
d
te
rm

in
o
lo
g
ie
s,

th
ei
r
re
sp
ec
ti
v
e
U
R
L
s,

th
e
co
m
p
a
re
d
ve
rs
io
n
s,

th
e
u
se
d

to
ol

an
d
th
e
re
su
lt
of

th
e
se
ar
ch

fo
r
d
el
et
ed

cl
as
se
s
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