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Abstract. In this paper a scientometric study on the IEEE Transactions on
Software Engineering 1980-2010 is presented. Using the full records from the
Thomson Reuters (ISI) Web of Science (WoS), the journal’s bibliometric measures
are examined in terms of growth of literature, authorship characteristics, country
of origin, distribution of articles’ citations and references, and finally graph net-
work of the research collaborations. A keyword occurrence analysis was carried out
on the articles’ title and the results used to create TagClouds showing perceptu-
ally their research importance. Furthermore, these TagClouds were created for the
full 3 decades, shorter 5-year periods and most recent years, providing insights into
potential research trends and help to relate them to major historic contributions in
software engineering.

1 Introduction

The journal IEEE Transactions on Software Engineering (TSOFT) has been pub-
lishing article for more than 30 years and it was timely to carry out a scientometric
study on its body of literature. The usefulness of such studies has been demonstrated
as it allows not only to identify key bibliometric aspects of a particular research
topic [1][2], a journal [3][4], or a series of conferences [5][6]. More than just pro-
viding bibliometric measures, it can also help young novice in their field to learn
about eminent researchers in their field, identify key papers to read (typically re-
views and surveys), journal to publish in. Furthermore, keyword analysis also allow
to create network of research based on co-authorship (i.e. collaboration), research
topics, etc.

The remainder of the paper is organized as follows. In Section 2 we detail the
analysis methodology and results from the bibliometric study. Finally in Section 3,
we conclude the paper.
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Fig. 1 Growth of the TSOFT literature (a) and (b) Overall distribution of co-authorship

2 Methodology and Results

The Thomson Reuters ISI Web of Science (WoS) online interface was used to re-
trieve the records (with abstract) of the journal. Each year has one file with all the
entries, saved as text files, and subsequently processed using MATLAB scripts. We
present the growth of literature, authorship, citations, countries of origin, number of
references, and international collaborations.

2.1 Growth of Literature

The growth of the TSOFT literature over the last 30 years (1980 to 2010) is shown
in Figure 1(a). A quasi-linear growth can be observe, which is different from other
studies [7], which usually showed power law characteristics.

Although it is interesting to observe such growth, one useful bibliometric mea-
sure to calculate is its obsolescence. In the 70s, researchers established mathematical
law for describing the temporal loss of utility [8], an indicator of obsolescence [9]
called half-life h (associated to an annual loss), that can be calculated for a set of
documents. Using the 30 years of records, the half-life (h) for the TSOFT literature
is equal to h = 15.62 with an annual loss of 4.34%.

2.2 Authorship

In Figure 1(b) the distribution of co-authors is shown with a peak at two co-authors.
Looking at the (color-coded) yearly basis distribution revealed more details, as
shown in Figure 2(a). For e.g., the contributions from recent years show a slightly
larger number of co-authors compared to early years. In the 80s, in particular, a
large number of articles had only one or two co-authors, whereas in recent years
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Fig. 2 Yearly distribution of co-authorship (a) and (b) Citations of the TSOFT literature

this seems to increase more papers having 5, 6 or 7 co-authors. One paper on
Detection of Mutual Inconsistency in Distributed Systems has the highest number
(10) of authors [10].

2.3 Citations

In Figure 2(b), the citation distribution (i.e. the number of citations versus the num-
ber of papers) is shown as a loglog plot. Such typical distribution can be fitted with
a regression model of the form y = a× x+ b, with a=-1.32 and b=7.20 (goodness-
of-fit R2= 0.90). Notice that the model is a power law but shown as linear due to
the loglog scales. The most cited paper is cited 811 times, TSOFT papers are on
average cited 22.22 times (median 9.00 times). Some 13.38% of these publications
have never been cited.

2.4 Countries of Origin

There are in total 46 countries contributing to the TSOFT literature (WoS has 1632
entries with the field country of origin) and include USA (932, 57.11%), Canada
(108, 6.62%), Italy (103, 6.31%), U.K. (82, 5.02%), Germany (56, 3.43%), France
(42, 2.57%), Norway (35, 2.14%), Japan (30, 1.84%), Taiwan (21, 1.29%), Australia
(19, 1.16%), India (18, 1.10%), Israel (17, 1.04%), China (14, 0.86%), Belgium (13,
0.80%), Korea (13), Spain (11, 0.67%), Sweden (11), Greece (10, 0.61%), etc. In
Figure 4(a), the graph of international collaborations is shown, with link between
countries. Of all countries, the main strength is between the USA and Canada, and
with U.K., Italy, Germany and France. In Figure 3(b), the international collaboration
is shown at researchers’ level (100 top researchers publishing in TSOFT).



104 B. Hamadicharef

 CA 

 US 

 MX  *

 C
U  *

 B
R 

 A
R

 

 IE
  U

K
 

 P
T

  *

 E
S

  E
S

 

 F
R

 

 B
E

  N
L 

 N
O

 

 DK 

 FI 

 SE 

 DE 

 CH 

 IT 

 PL 

 AT 

 CZ  *

 SI  *

 G
R 

 B
G

  *

 H
U

 

 H
R

  *

 R
U

 

 B
Y

  *

 B
Y

  *

 T
R

 

 IL 

 IN
 

 TW
 

 SG 

 CN 

 KR 

 JP 

 AU 

 NZ 

(a)

 BASILI, V 
 WEYUKER, E 

 BRIAND, L 
 LEVESON, N  KNIGHT, J  JORGENSEN, M  *

 KEMMERER, R 

 BASTANI, F
 

 YAU, S
  H

OWDEN, W
  *

 S
CHNEID

EW
IN

D, N
  *

 N
USEIB

EH, B
 

 R
AM

AM
OORTHY, C

 

 K
IT

CHENHAM
, B

 

 K
R

AM
ER

, J
 

 J
AL

O
TE

, P
  *

 C
H

A
N

G
, S

  *

 L
IT

TL
E

W
O

O
D

, B
 

 P
A

R
N

A
S

, D
  *

 J
A

JO
D

IA
, S

  *

 D
IL

LO
N

, L
  *

 B
H

A
R

G
A

V
A

, B
  *

 L
A

M
, S

  *

 Z
A

V
E

, P
  *

 S
H

IN
, K

  *

 T
IA

N
, J  *

 G
H

E
Z

Z
I, C

 

 H
A

R
R

O
LD

, M
 

 F
R

A
N

K
L, P

 

 M
U

R
A

T
A

, T
  *

 B
O

E
H

M
, B

  *

 TA
I, K

  *

 G
LIG

O
R

, V
 

 W
AH

, B 

 TAYLO
R

, R
 

 KARAM
, G

 

 ROTHERM
EL, G 

 IYER, R  *
 YU, C 

 LUQI  *

 RAMAMRITHAM, K  *

 WOODSIDE, C 

 SILBERSCHATZ, A  *
 ARISHOLM, E 

 ROSENBLUM, D  ROMAN, G  VONBOCHMANN, G  *
 YU, P 
 NI, L 

 GOEL, A 

 GOUDA, M  *

 SINHA, M  *

 AKYILDIZ, I  *

 KOREL, B 

 ROUSSOPOULOS, N  *

 HARMAN, M 

 CLARKE, L  *

 DEVANBU, P 

 M
ADHAVJI, N

  *

 N
TAFOS, S

  *

 N
OVAK, G

  *

 LE
E, S

 

 S
ELB

Y, R
 

 H
UANG

, J
  *

 W
AT

ER
S,

 R
  *

 H
O

FF
M

AN
, D

  *

 H
O

LZ
M

A
N

N
, G

  *

 T
H

O
M

A
S

IA
N

, A
  *

 G
H

O
S

H
, S

  *
 R

Y
D

E
R

, B
  *

 J
E

F
F

E
R

Y
, D

 
 F

E
A

T
H

E
R

, M
  *

 G
E

H
A

N
I, 

N
  *

 B
A

G
R

O
D

IA
, R

  *

 B
A

LS
A

M
O

, S
  B

A
LS

A
M

O
, S

 

 D
E

M
ILLO

, R
  *

 M
O

K
, A

  *
 Z

W
E

B
E

N
, S

  *
 LE

E
, T

  *
 P

O
R

T
E

R
, A

 
 A

O
E

, J  *
 K

E
M

E
R

E
R

, C
  *

 R
A

JLIC
H

, V
  *

 PER
R

Y, D
 

 YAN
G

, C
 

 ANDREW
S, A  *

 BALZER, R  *

 CHEUNG, T  *

 FERRARI, D  *

 KIM, K  *

 TURSKI, W  *

 GRISWOLD, W 

 BATORY, D  *

 MURPHY, G  *

 FENTON, N 

 BINKLEY, D 

 ZHANG, X  *

 SARKAR, D  *

 CERI, S  *

 OSTERWEIL, L 

(b)

Fig. 3 TSOFT (a) countries collaboration and (b) researchers collaboration network

The evolution of accumulated contributions per countries is shown in Figure 4(a).
From the very early years, the USA has the most significantly contributed to the
TSOFT literature. It is worth noticing the increasing contributions from Canada,
U.K, Italy, Germany and France, as well as Norway and Japan.

2.5 Number of References

From 1980 to 2010 the yearly average number of references per article grew from
12.89 to 42.85 (median 9.96 to 41.07). The article with the greatest number of ref-
erence is by M. Jørgensen and M. Shepperd on a systematic review of software
development cost estimation studies [11] with 311 references. On the same year, J.
Hannay and colleagues also published a TSOFT paper on a systematic review of
theory use in software engineering experiments [12] with 182 references.

2.6 Keywords Analysis

The tool WORDLE [13] was used to to create TagClouds from the keywords distri-
bution of the TSOFT articles’ title. As shown in Figure 5, there are many keywords
which are all equally sized, showing their importance in the research published in
TSOFT. The 30 years of contribution was split into smaller 5-year periods, to be
able to compare different advancements in software engineering from the 80s, the
90s and the first decade after the year 2000 (e.g. Figure 5(a) and Figure 5(b)). Fo-
cus was given to the recent years as well as an overall picture for the 30 years of
publications as shown in Figure 5(c).
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Fig. 4 Accumulated contribution to the TSOFT literature per countries (a) and (b) Distribu-
tion of the number of references

(a) 2000-2004 (b) 2005-2009 (c) All

Fig. 5 TagClouds of TSOFT articles’ title

3 Conclusions

After 30 years of publications, it was timely to present a scientometric study of the
IEEE Transactions on Software Engineering. In this paper, based on bibliometric
measures, characteristics such as growth of literature, authorship, country of origin,
citations, references, were detailed. A graph was created to present the journal’s net-
work of collaborations between authors. Keywords from on the articles’ title, and in
particular their occurrence, were analyzed and the results used to create TagClouds.
These are showing the key research topics within the software engineering research
field. Furthermore, using the full 3 decades, shorter 5-year periods and most recent
years, insights into potential research trends could be investigate and thus help to
relate these topics to major historic contributions in software engineering.
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