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Abstract. Open Source Software (OSS) has be-
come a focal research issue in computer science. 
One interesting phenomenon in the OSS market 
is the evolution of dedicated intermediaries, 
which provide OSS-related services to the OSS 
community. Prevalently, OSS intermediaries fail 
to fulfil their financial and non-financial goals, 
such that many of them have vanished from the 
OSS market or significantly changed their busi-
ness models. A major reason for this develop-
ment is the lack of appropriate instruments 
which are able to dismantle coordination prob-
lems and failures inherent to the OSS develop-
ment model.  

This paper proposes a controlling instrument 
for OSS intermediaries based on a behaviouristic 
approach. Since OSS intermediaries typically 
provide internet based services, it is possible to 
observe actor behaviour by use of technical data 
acquisition instruments like server logging. 
Therefore, it seems reasonable to examine the 
concept of web log mining, which provides a 
framework to analyse server based log files. Fi-
nally, we apply this concept to the research field 
of OSS intermediaries and show empirical re-
sults. These results relate to the OSS intermedi-
ary CampusSource, who provides e-learning 
software and complementary services. 
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1. Introduction 
 

In 2002, Europe represented 29 % of the 
global market for information and communi-
cation technology (ICT). Within this sector, the 
software market has only gained marginal impor-
tance compared to other segments like hardware 

or services. In numbers, the software market only 
amounts to 10 % of the total ICT sector [16]. The 
reasons for this shortcoming of the European 
software industry are partially caused by depend-
encies on foreign mono- and oligopolies, which 
lead to fragmented software markets and impose 
significant constraints for market entry, in par-
ticular for innovative SMEs. Since software pro-
duction is the main driver for complementary 
services and consulting, the whole ICT market 
lags behind its original potential.  

A promising approach to stimulate colla-
boration along with incremental and complemen-
tary innovations in domestic software markets 
and local industries is the promotion and em-
ployment of Open Source Software (OSS). OSS 
has important implications for the European soft-
ware industry because it represents a body of 
emerging competence and specialisation that can 
provide the basis for system consulting and fur-
ther software development efforts. Practical ex-
perience reveals that OSS leads to greater inde-
pendence and increased sustainability of soft-
ware investments, as well as better cooperation 
between research and economy.  

While the continuing increase in the signifi-
cance of OSS has led to a situation where a large 
number of software components are made avail-
able under open source licence conditions, the 
use of open source software components in the 
industry is still at a relatively low level [7]. The 
reasons for this low diffusion of OSS lie in the 
technological, economical and legal barriers in-
herent in the supply and demand sides of the 
OSS market. Existing OSS intermediaries seem 
to be a first step to dismantle these market-
dominating barriers. For example, the OSS in-
termediary SourceForge.net hosts more than 
70,000 open source projects, which represent a 
substantial economic potential for the European 
software industry. Through its internet commu-



nity platform, SourceForge.net supports services 
for OSS development like project management, 
mailing lists, version management and bug track-
ing.  

Most OSS intermediaries exhibit business 
models and provide complementary services for 
a fee. However, practical experience reveals that 
many OSS intermediaries fail to fulfil their busi-
ness objectives, predominantly because of their 
inability to match the preferences of the selling 
market [15]. Therefore, it is necessary to devise 
adequate controlling instruments, which break 
down this coordination deficiency.  

From a research perspective, it seems interest-
ing that – according to the best of our knowledge 
– yet no scientific effort has been made to tackle 
the field of controlling instruments for the do-
main of OSS intermediaries. A reason for this 
deficit is that the theory of management and con-
trolling primarily focuses on traditional enter-
prises, whereas OSS intermediaries imply a set 
of peculiarities, which prevent a transfer of es-
tablished controlling instruments. For instance, 
these peculiarities are: 

• the intangibility of OSS as incremental and 
complementary innovation, 

• the distributed, networked and collaborative 
open source software production processes, 
and 

• the technically mediated interactions between 
supply and demand side by continuous use of 
the internet. 
 
Consequently, controlling instruments have to 

address these predominant traits of OSS interme-
diaries. A major analytical task of such instru-
ments is to identify preferences and interests of 
the demand side. This provides relevant man-
agement information that can be used to allocate 
open source development effort according to 
market requirements and therefore prevents co-
ordination deficiencies between the supply and 
the demand side. For sure, this analytical task 
requires adequate data acquisition methods. Due 
to the fact that the interactions of intermediaries 
with the demand side are organised via internet 
applications (e. g. centralised portals like Source-
Forge.net or CampusSource.de/org/), online be-
haviour can be explicitly observed by technical 
means, in particular by server logging.  

In order to analyse log file data, the concept 
of web log mining is applied. This provides an 
analytical framework for extracting relevant in-
formation from server based log files and is suc-

cessfully used in the domain of e-commerce (e. 
g. online retailing, see [4]) to control online proc-
esses. Though, no scientific effort has been made 
in order to adapt web log mining to the domain 
of OSS intermediaries. Since failure rates of OSS 
intermediaries are high, this approach seems es-
sential to resolve coordination deficiencies. 

To create an appropriate controlling instru-
ment, this paper discusses basic characteristics 
and functions of OSS intermediaries in a first 
step. Afterwards, the analytical framework of 
web log mining and the characteristics of its data 
source are introduced. Finally, we adapt this 
concept to the domain of OSS intermediaries and 
show empirical results for CampusSource, an 
intermediary for the domain of e-learning tools. 
These results highlight the informational poten-
tial of web log mining as a controlling instrument 
and serve to draw final conclusions.  

 
2.  Open source software and  

intermediaries 
 

2.1 Characteristics of OSS 
 

Open Source has become a focal research 
field, not only in computer science, but also in 
economics and jurisprudence. This interdiscip-
linary nature has led to a multitude of per-
spectives and research approaches to the open 
source phenomenon. Since we focus on eco-
nomical implications of OSS, it is necessary to 
clarify material and immaterial product attrib-
utes. Therefore, we suggest a nested approach 
which integrates all disciplinary perspectives 
(fig. 1). 

 
Fig. 1. Product attributes of OSS 



From a technical perspective, an OSS product 
consists of a core product, which has basic tech-
nical and functional features. For instance, the 
open source web server apache provides the ba-
sic function to service requests via the hypertext 
transfer protocol (http) and is available for a vast 
multitude of software platforms. The next per-
spective comprises complementary services, 
which support the adoption process. For the 
product apache, services like installation, config-
uration and integration are available. Finally, 
OSS products possess specific legal features 
which are constituted in a license as a regulatory 
framework. This license authorises to perform 
specific actions with the product which are codi-
fied by copyright law. Usually, these comprise 
the reproduction, distribution and development 
of derivative products. 

Commonly, Open Source Software is soft-
ware released under a license conforming to the 
Open Source Definition (OSD) articulated by the 
Open Source Initiative [20]. According to the 
OSD, software has to comply to following pri-
mary legal criteria in order to be open source [6]: 

• the complete source code must be available, 
e. g. via internet download,  

• the user is entitled to redistribute the software 
for free or for fee,  

• the software can be modified in order to cre-
ate derived works, which in turn may be dis-
tributed, and 

• the license must apply to all parties and must 
not exclude certain persons or groups.  
 
Licensing is one obvious area of difference 

between open source and proprietary software 
products. The salient point is that OSS licensing 
not only entitles to use the software, but also to 
modify and redistribute the derived product (see 
[21], p. 311). This adds weight to the economical 
relevance of OSS as factor of production in the 
software market. Consequently, the liberal li-
censing of OSS has coined the development 
process, which differs from that of traditional 
commercial software (see [12], p. 48). Fre-
quently, OSS development is carried out by a 
small group of authors organised within a loosely 
coupled project network, which is typically dis-
tributed (see [21], p. 312). Therefore, there is no 
“single point of control” as in hierarchically or-
ganised software production contexts in compa-
nies. Due to network coordination problems (see 
[24], pp. 190-192), open source software quality 
often does not match the requirements of the 

market. Examples for objective quality defects 
are missing functionalities and missing support 
services, consulting and documentation. In addi-
tion, also subjective quality characteristics affect 
the OSS adoption process, e. g. the absence of a 
reliable product roadmap which hedges system 
specific investments. 

In order to dismantle these coordination pro-
blems between supply and demand side of the 
market, OSS needs an infrastructure to coordi-
nate projects and resulting products. This is the 
scope of OSS intermediaries, which emerged 
during the last years. 
 
2.2 Functions of OSS intermediaries 

 
Research on intermediaries is predominantly 

pushed forward in the domain of electronic mar-
kets [18]. Theoretically speaking, the function of 
intermediaries is to coordinate transaction proc-
esses between the supply and demand side of a 
market (see [10], p. 407). Within the OSS mar-
ket, intermediaries have to connect producers to 
consumers to promote market transactions. Sup-
porting functions are for instance: 

• development support services for open source 
projects, e. g. mailing lists, bug tracking ser-
vices, knowledge bases, etc. These services 
cover most elements of the software devel-
opment cycle.  

• search and distribution services, e. g. main-
taining a software archive which provides 
OSS products for download.  

• value added services for OSS products, e. g. 
complementary services like consulting, 
documentation and systems integration.  
 
In order to gain effects of scale, intermedi-

aries cover a specific range of OSS products 
(product portfolio) and provide services via 
internet portals. Typically, some of these services 
are provided for a fee in order to gain profit. This 
approach has led to a vast multitude of business 
models for OSS (see [12], p. 50-55, and [8], pp. 
5-12), like hardware- and software integration, 
technical support and publications, contract de-
velopment, consulting and training. Fig. 2 pro-
vides a review of these interrelationships. 



 
Fig. 2. OSS intermediaries 

Several intermediaries emerged and some of 
them already disappeared from the OSS market, 
because they failed to fulfil their financial goals 
(see [15] and [1]). A major factor for this short-
coming lies in coordination problems and fail-
ures, which emerge from the OSS development 
model (see [14], p. 77). In order to handle these 
coordination deficiencies, it is necessary to de-
sign and deploy controlling instruments which 
are able to support and enhance market-related 
decisions of OSS intermediaries. These instru-
ments should generate relevant information 
about market-related processes to ensure ration-
ality of management [22]. 

As depicted in fig. 2, all actors of the OSS 
market are connected via internet. Since many 
market-related processes are mediated by portals, 
it is possible to technically observe interaction 
behaviour of all involved parties. Especially in 
the case of a highly centralised portal – for in-
stance SourceForge.net – collection of monitor-
ing data is rather effortless.  

A promising means of data acquisition is 
server logging, which generates a log file con-
taining all elementary interactions of the OSS 
community with the intermediary's internet por-
tal. Since this is an unobtrusive data acquisition 
instrument, the behaviour of market actors can be 
recorded without subject or observer biases. In 
addition, data acquisition is cost-effective, be-
cause a vast multitude of web servers support 
logging mechanisms a priori. In order to harness 
this data source for controlling purposes, it is 
necessary to investigate its structure and to iden-
tify adequate concepts for analytical processing.  

 

3. Web log mining  
 
3.1 Server based log files  

 
As the name suggests, the concept of Web 

Log Mining deals with the analysis of web server 
log files. These log files record all activities of a 
web server on the level of the hypertext transfer 
protocol (http), such that all interactions of site 
visitors with the server are continuously recorded 
by a series of entries. These entries document 
time-referenced events which correspond to visi-
tor's online behaviour, e. g. requesting specific 
html pages from a web server, downloading 
software or filling out online forms [4].  

Technically speaking, a server log file is a 
regular ASCII data file, whose structure is sub-
ject to different factors. On the one hand, there 
are different log file formats which determine 
file structure and content. On the other hand, the 
server operator is able to customise the log file 
format to meet his own preferences. In order to 
examine the informational potential of log files 
for management support of open source interme-
diaries, we will focus on the combined log file 
format which is used by the apache http server. 
This is an open source product which has 
reached a high degree of diffusion – in particular 
within the open source community – and thus 
represents a focal platform. Figure 3 describes 
the fields of the combined log file format. 

 
 Field  

name 
Description 

1 host IP/DNS address of the http client that 
made the request. 

2 rfc931 Client identification according to rfc 
931.  

3 authuser Login name used by the client for au-
thentication. 

4 datetime The date and time stamp of the http 
request, and the timezone of the server. 

5 request The http request contains the requested 
resource (e. g. “index.html”), the http 
method (e. g. “GET”) and the http 
protocol version (e. g. “1.1”). 

6 status-
code 

This field indicates the success or fail-
ure of the http request. 

7 bytes Number of bytes transferred. 

8 referrer The URL the client visited before com-
ing to the website. 

9 user-
agent 

Web browser and operating system 
used by the client. 

Fig. 3. Combined log file format 



The description of the attributes reveals that 
log file data primarily focuses on technical issues 
and is weakly structured. Therefore, it is merely 
possible to analyze log files instantaneously to 
gain insight into visitor behaviour. Conse-
quently, it is necessary to carry out different 
steps to prepare log file data. These steps are 
formalised within the web log mining process 
model, which is discussed in the following sec-
tion. 

 
3.2 Web log mining process model 

 
In order to derive relevant information from 

web server log files, it is initially necessary to 
select, clean, enrich and format log data. After 
this, it is possible to apply mathematical or statis-
tical methods in order to extract relevant patterns 
from log data. These patterns have to be evalu-
ated by domain experts and might be deployed in 
order to support decisions at the operational 
level. All these steps together build the su-
perordinate concept of data mining which is an 
integrated process of gaining information from 
data [2]. In the context of log file data, the con-
cept of web log mining applies [3]. The structure 
of the web log mining process is shown in fig. 4. 

 

 
Fig. 4. Web log mining process [2]  

The first step of web log mining deals with 
data generation, i. e. the log files are created and 
updated by the web server handling incoming 
http requests. For analytical purposes, it is neces-
sary to select and extract relevant log file data. 
These activities are subject to situational objec-

tives, such that data extraction is driven by tem-
poral or other factual criteria. Since log file data 
are weakly structured, it is necessary to preproc-
ess log files. For the analytical objectives of web 
log mining, the reconstruction of user paths 
through the site is essential. This task is also 
known as sessionizing (see [5] and [13]).  

Subsequently, methods are applied to the log 
file data in order to discover potential relevant 
patterns. For instance, following techniques can 
be used (see [23], p. 16): 

• descriptive statistical analysis to calculate 
interesting measures like number of visits or 
visit duration.  

• association rule analysis to discover depend-
encies between objects (e. g. web pages or 
products).  

• clustering to identify segments of users exhib-
iting similar behaviour.  

• sequence analysis to identify significant 
browsing paths.  
 
In order to avoid information overload, irrele-

vant patterns have to be erased from the result set 
(evaluation). Afterwards, the patterns are visual-
ised, such that decision makers are able to inter-
pret and deploy the results.  

 
3.3 Web log mining in e-learning domain 

 
This brief description illuminates the generic 

steps of the web log mining process, but does not 
deduce anything about its informational potential 
to support coordination tasks. In order to sub-
stantiate domain specific benefits, we evaluate 
the domain of e-learning. In this domain, two 
main categories of actors are to be differentiated, 
e-learning users (learners) and e-learning provid-
ers (e. g. universities, private training compa-
nies). By use of web log mining, it is possible to 
identify behavioural patterns of these actors, 
provided that log file data is available. Since 
many institutions, especially distance and pres-
ence universities, provide network centric e-
learning platforms (e. g. learning management 
systems, LMS), massive log file data sets are 
available. Consequently, web log mining can be 
applied to get insight into student behaviour. For 
instance, following patterns can be identified: 

• number of student visits and downloads of e-
learning resources.  

• associations between requested e-learning 
resources. These patterns can be used to con-



struct composite e-learning offers (product 
bundling).  

• identification of student groups with similar 
learning behaviour. These groups can be used 
for market segmentation and provision of cus-
tomized e-learning offers.  

• identification of dominant e-learning se-
quences and learning paths. These sequential 
patterns serve to optimize the navigational 
structure of e-learning resources.  
 
These patterns underline the usefulness of 

web log mining for the operators of learning 
management systems (e. g. single universities or 
faculties). Since the open source paradigm has 
lasting impact on the e-learning sector as a 
whole, it is necessary to evaluate the informa-
tional potential of web log mining for the provid-
ers of open source e-learning solutions. In the 
following, we present an innovative application 
study of web log mining which focuses an inter-
mediary acting as provider of open source e-
learning products and services. 

 
4.  Web log mining case study – the OSS 

intermediary CampusSource 
 
4.1 The OSS intermediary CampusSource 

 
Aim of the intermediary CampusSource, 

which was founded by the Ministry of Science 
and Research of the Federal State of North 
Rhine-Westphalia (Germany), is to set up coop-
erative processes for the development of soft-
ware systems and modules as well as the creation 
and operation of an infrastructure for e-learning 
[9]. The efforts of single university projects are 
brought together and Open Source platforms as 
technical requirement of presence- and distance-
universities are provided for use and further de-
velopment to everyone interested [11]. Since 
most of the platforms are available in different 
languages, CampusSource provides services for a 
global e-learning community. The product port-
folio of this intermediary currently consists of 15 
e-learning products and is extended in considera-
tion of a severe quality policy. Intermediary 
functions of CampusSource are: 

• to support development processes, e. g. qual-
ity control and user feedback, and to supply 
OS related domain knowledge fostering sys-
tem adoption and development in the field of 
e-learning,  

• to provide e-learning products for download 
(distribution) and to manage licensing, in par-
ticular with regard to the legal peculiarities of 
OSS (e. g. license compliance to national in-
tellectual property right regulations), and 

• to broker value added services for e-learning 
products, e. g. complementary services like 
consulting, server hosting and systems inte-
gration.  
 
All functions are provided by an internet por-

tal accessible through the web site http://www. 
campussource.de/org/. 

 
4.2 Outline of the study 

 
In order to extract potential useful knowledge 

from the log files of CampusSource.org, the 
study followed an exploratory approach. This 
was necessary, since the informational relevance 
of the log files for decision making was quite 
unclear. So far, just registration data was ana-
lysed in order to assess diffusion of the product 
portfolio provided.  

The data base of the study consists of log files 
stored in the apache combined log file format 
covering all online interactions from 09-01-2001 
until 03-31-2003. We used standard software 
tools as analytical platform to carry out all steps 
of the web log mining process [19] and focused 
on descriptive statistical analysis to get a first 
insight into the available data. Of course, the re-
sults may lead to complex questions which could 
be answered by use of more sophisticated meth-
ods (e. g. inferential statistics). 

For the reason of space, we merely present a 
subset of our findings which serves to expatiate 
the benefits of web log mining. 
 
4.3 Results 
 
4.3.1 Web site reach  

 
In order to evaluate the reach of the Campus-

Source website, we analysed the total number of 
visits in a first step. A visit is defined as a tempo-
ral coherent sequence of interactions exerted on 
the website by a single user. This key figure 
shows the contacts of potential adopters with the 
CampusSource website, but does not evaluate the 
quality of the contact (e. g. whether the provided 
information does match the preferences of the 
visitors). Therefore, we used the visit duration as 
general indicator for the attractiveness of the 



website. Fig. 5 depicts the results for the key fig-
ures visits and duration per quarter. 
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Fig. 5. Visits and duration per quarter 

It is discernible that there is a significant in-
crease in visits and duration over time. Roughly 
speaking, both figures have doubled from 2001 
to 2003:  

• In the last quarter of 2001, the number of vis-
its amounts to 13,684, in the first quarter of 
2003 this key figure amounts to 31,903 visits.  

• In the last quarter of 2001, the average dura-
tion amounts to 10:04 minutes, in the first 
quarter of 2003 the average duration amounts 
to 19:02 minutes.  

This result does confirm the increasing over-
all attractiveness of the CampusSource website. 
From a strategic point of view, this growth pro-
vides the basis for gaining network effects by 
rapid diffusion and should be measured continu-
ously in order to signal negative trends. Never-
theless, this result just tells something about the 
quantity and duration of contacts (“reach”), but 
not how these contacts occurred. In order to pro-
vide information for optimizing search and dis-
tribution functions (see fig. 2), we tackled the 
subject of search behaviour.  
 
4.3.2 Search behaviour 

 
For the management of an OSS intermediary 

it is interesting to see how users establish contact 
to the website. This knowledge is essential in 
order to attract potential OSS adopters via inter-
net channels. Consequently, we analysed the re-
ferrer field, which indicates the website the user 
visited before he browsed to the CampusSource 
site (see fig. 3). Fig. 6 shows the top 10 referrers. 
The shares of the top referrers relate to the total 
number of visits from quarter 1 in 2001 to quar-
ter 1 in 2003 (130,531 visits). 

 

No. Top referrer Share 

1 http://www.google.de/  51,88 % 

2 http://www.google.com/  19,46 % 

3 http://openuss.sourceforge.net/  8,09 % 

4 http://www.ilias.uni-koeln.de/  4,59 % 

5 http://www.gmd.de/  3,08 % 

6 http://www.fernuni-hagen.de/  2,76 % 

7 http://www.google.ch/  2,73 % 

8 http://www.google.at/  2,24 % 

9 http://www-pi3.fernuni-
hagen.de/  

1,95 % 

10 http://muckel3.fernuni-
hagen.de/  

1,66 % 

Fig. 6. Top referrer 

It is notable that more than 75 % of the web-
site visits were established via the google search 
engine (no. 1, 2, 7 and 8). This shows that the 
majority of visitors make use of a keyword 
driven, general purpose search engine to locate 
the CampusSource website and therefore show 
an intentional search behaviour. On the other 
hand, a fraction of 8 % comes via the OSS inter-
mediary SourceForge.net (no. 3). This is not a 
striking fact, since some of the products provided 
by CampusSource are hosted at SourceForge and 
reference the CampusSource website. These vis-
its may correspond to users who have identified 
(technical) OSS product information at Source-
Forge (e. g. source code, bug fixes, etc.) and are 
looking for complementary services (e. g. instal-
lation and integration). Of course, this hypothesis 
has to be tested by more complex analytical 
methods. For instance, sequence analysis can 
identify significant browsing paths of visitors 
coming via SourceForge. Knowledge about 
SourceForge visitors spilling over to Campus-
Source is potentially useful to provide custom-
ised product offerings, e. g. value added services 
for specific e-learning products hosted at Source-
Forge.net.  

It is also interesting to know which search 
terms were used by the visitors to locate the 
CampusSource website. To find this out, we ex-
tracted search terms from the referrer field. Most 
search engines store the search words entered by 
the user within the request field (see fig. 3), such 
that it is possible to gain insight into expressive 
user interests leading to the CampusSource web-



site. Fig. 7 lists top search terms extracted from 
the referrer field. 

 

No. Search term 

1 e-learning  

2 openuss  

3 Virtuelles lernen  

(„virtual learning”) 

4 ilias  

5 webassign  

6 campussource  

7 opensource  

8 wie funktioniert die börse  

(„how the exchange works“) 

9 software exchange  

10 open source  

Fig. 7. Top search terms  

Fig. 7 makes clear that most of the visitors 
use domain specific or product specific search 
terms. For instance, the terms e-learning, virtual 
learning and open source (no. 1, 3, 7 and 10) 
indicate interest in the fields of e-learning or 
open source. On the other hand, product names 
like openuss, ilias, webassign (no. 2, 4 and 5) – 
which all correspond to elements of Campus-
Source's product portfolio – trigger contact to the 
website.  

This result is extremely useful in order to ex-
amine if the “right” users are attracted by the 
website, which seems to be the case for Cam-
pusSource. In addition, it also gives an indication 
for the existence of different user segments. For 
instance, there might be users focusing the do-
main of e-learning, while others are searching for 
background information about open source. This 
hypothesis may be tested by more complex ana-
lytical instruments, for example by use of clus-
tering techniques. 

As a whole, the results of the search behav-
iour analysis provide valuable knowledge for 
CampusSource. This knowledge can be utilised 
in order to personalise information streams de-
pendent on specific visitor interests. This person-
alization may use basic operations like customiz-
ing, filtering, annotating or aggregating informa-
tion (see [17], p. 98) about OSS products or 
value added services. Finally, this contributes to 
a higher degree of coordination between user 

preferences and offerings based on search be-
haviour. 

 
4.3.2 Product portfolio  

 
Currently, CampusSource covers a portfolio 

of 15 e-learning software products, which are 
provided for download on the website. This 
product portfolio is extended by new OSS prod-
ucts on occasion. To support product portfolio 
management, it is necessary to track the diffusion 
of the provided products. In order to measure 
diffusion on the product level, we analysed the 
download rates of the OSS products, usually sup-
plied as compressed archives (e. g. zip or tar for-
mat). Figure 8 depicts the number of downloads 
for some of the core products of CampusSource 
and the total downloads per quarter. 
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Fig. 8. Product downloads per quarter 

On the individual product level, the download 
measure is an overall indicator for product diffu-
sion and is therefore relevant for the intermedi-
ary’s product policy. For instance, a steep in-
crease in downloads for an individual product 
potentially indicates a growing demand for com-
plementary products and services. Therefore, 
download rates are basically interesting for prod-
uct related decisions. Of course, this measure has 
to be interpreted carefully because the vast ma-
jority of downloads does not imply successful 
product adoption (i. e. download and productive 
use of an OSS e-learning product). Therefore, 
these download figures should be regarded as 
upper bound of product diffusion. In order to 
measure the diffusion rate, additional data acqui-
sition instruments are necessary (e. g. obligatory 
registration forms).  

It is interesting to see that the individual 
download rates are subject to significant fluctua-



tions over time. As we could notice, these fluc-
tuations heavily depend on individual product 
policies, e. g. the availability of a new software 
release. As a consequence, timing of the provi-
sion of additional value added services is poten-
tially crucial. 

 
5. Conclusion 

 
This paper proposed a controlling instrument 

for OSS intermediaries based on behavioural 
data (log files). On the basis of the theoretical 
foundations of the economic application field 
(OSS intermediaries) and the analytical frame-
work (web log mining), we finally substantiated 
the usefulness of this instrument in the context of 
an OSS intermediary for the domain of e-
learning. These empirical findings showed that 
web log mining establishes transparency con-
cerning online behaviour of OSS adopters and 
therefore creates management information neces-
sary for coordination of OSS related decisions. 
These decisions concern the OSS product portfo-
lio, the provision of suitable search functions and 
complementary value added services, which are 
predominantly relevant for intermediaries to 
yield a profit.  

Further research is necessary in order to en-
hance the utility of this controlling instrument for 
intermediaries. On the one hand, this implies the 
application of more complex analytical methods, 
e. g. clustering and sequence analysis. On the 
other hand, deep integration into management 
systems is required, so that technical and organ-
isational aspects have to be addressed in equal 
measure. For instance, the web log mining proc-
ess has to be adapted in order to meet the infor-
mation demand of the management. Conse-
quently, integration into reporting in considera-
tion of situational information quality criteria has 
to be examined carefully. It is assumed that this 
is essential to enhance the coordinative compe-
tency of OSS intermediaries to ensure achieve-
ment of financial and non-financial objectives in 
the long run. 
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