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Abstract. The health of an Open Source ecosystem is an important decision 
factor when considering the adoption of an Open Source software or when 
monitoring a seeded Open Source project. In this paper we assess the ecosystem 
health using approaches involving domain analysis and social network analysis 
of mailing lists for the Nagios project. We elaborate approaches for how  
involvement of different roles can be analysed through quantitative analysis, 
specifically focusing on core developers and professional providers. Our contri-
bution is a step towards a deeper understanding of professional involvement in 
professional Open Source ecosystems. 

1   Introduction 

Before an organisation adopts an Open Source project it is important to evaluate its 
community in order to make sure that it is healthy and that the project is likely to be 
maintained for a long time (van der Linden et al. 2009), and it can also be the case 
that a seeded Open Source project needs to be monitored. One important means in 
such an evaluation is to quantitatively assess the health of an Open Source community 
(Crowston and Howison 2006). A number of studies have investigated large, well 
known Open Source projects through quantitative analysis, including the Linux kernel 
(Moon and Sproull 2000), Apache (Mockus et al. 2002), Mozilla (Mockus et al. 
2002), Gnome (German 2004) and KDE (Lopez-Fernandez 2006). Several of these 
studies focus on social network analysis from different kinds of data sources such as 
CVS/SVN (Martinez-Romo et al. 2008), bug reports (Crowston and Howison 2005) 
and mailing lists (Kamei et al. 2008). 

We have chosen to analyse social networks derived from the mailing lists of an 
Open Source project. Such an analysis can reveal how active members in a commu-
nity are interacting with each other. In earlier work (Gamalielsson et al. 2009) we 
adopted the approach of Kamei et al. (2008), who studied the community of the 
Apache web server project, in a study of the Nagios project (www.nagios.org). Kamei 
et al. (2008) studied the user and developer mailing lists for a period of six months; 
three months before and after a major release of Apache. In our earlier work, we 
chose to study a period of six months from January 2009 to June 2009. The aim was 
to investigate to what extent core developers act as mediators within and between the 
sub-communities emerging around the user- and developer mailing lists. In this work 
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we extend the earlier work by studying 22 six-month periods from January 2004 to 
September 2009, and also suggesting other kinds of analyses. 

Important roles in a typical Open Source project are users, developers, core devel-
opers and project leaders (Crowston and Howison 2006). The importance of core de-
velopers applies to any Open Source project as it is well established in the literature 
that core developers “contribute most of the code and oversee the design and evolu-
tion of the project.” (Crowston et al. 2006). The influence of Nagios core developers 
was explored in the earlier work (Gamalielsson et al. 2009), and also in this work. 
Another role to consider, especially with the advent of OSS 2.0 (Fitzgerald 2006), is 
the provider role. According to Fitzgerald (2006), OSS 2.0 product support is charac-
terised by “customers willing to pay for a professional ‘whole-product’ approach”. 
The provider role is also emphasised in the OSS stakeholder triangle proposed by 
Lundell et al. (2009). The model conceptualises an healthy Open Source ecosystem 
involving different kinds of professional actors. In such ecosystems there are mutual-
istic relationships between all roles (developer, user and provider). Concerning the 
provider aspect, it is evident that there are still misconceptions about support of Open 
Source software (Lundell 2009), something which was identified as a myth ten years 
earlier by Tim O’Reilly (O’Reilly 1999). This shows that it is important to recognise 
the professional involvement in Open Source communities and that companies can 
provide professional support. Of particular interest to our work is that companies can 
provide different types of support to an Open Source project, including “the participa-
tion to online forums in order to keep the community alive by answering to users and 
customers” (Capra et al. 2009). 

Earlier research has had limited focus on professional involvement in Open Source 
communities (Capra et al. 2009). One notable exception is the study of the Maemo 
platform (Ghosh 2006), which reported the extent to which different companies con-
tributed to the project. 

In this study we have access to informative data in the form of email addresses of 
mailing list contributors. We also have access to explicit lists of core developers and 
providers at the website of the project. Given this information, the purpose of our 
work is to elaborate approaches for studying how these groups of individuals contrib-
ute to the community around the mailing lists. As a motivation, it has been suggested 
that an organisation planning to professionally engage with Open Source needs to 
assess “the health of an OS product’s ecosystem” as part of their development of an 
Open Source strategy (Watson et al. 2005).  

2   The Nagios Project 

Nagios is a tool for monitoring IT infrastructure that has been used in many professional 
organisations and mission critical systems. For example, Toland et al. (2007) found “the 
Nagios availability tool to be effective in the proactive support of mission-critical radi-
ology and other clinical imaging systems.”. It has received several awards over the 
years, e.g. InfoWorld’s Best of Open Source Award for both 2008 and 2009. In a recent 
survey at “thegeekstuff.com” (September 2009), Nagios was voted as by far the most 
popular Open Source monitoring tool. Nagios has a large base of users, with many ac-
tive contributors to the project mailing lists. The core developers of Nagios are explic-
itly listed at the Nagios website (www.nagios.org/development/ teams/core, accessed on  
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Table 1. Events in the more recent version history of Nagios 

Event Date 
V2.0  Feb 2006 
V2.2 Apr 2006 
V2.3, V2.4, V1.4 May 2006 
V2.6 Nov 2006 
V2.8, V3.0a1 Mar 2007 
V2.9 Apr 2007 
V3.0b1 Jul 2007 
V2.10 Oct 2007 
V3.0rc1 Dec 2007 
V2.11, V3.0 Mar 2008 
V3.1.0 Jan 2009 
V3.0.2, V2.12 May 2009 
V3.2.0 Aug 2009 

 

Fig. 1. Number of messages for different and six-month time windows starting at the month 
shown at the x-axis. “Use” denotes the user mailing list for Nagios, and “Dev” denotes the de-
veloper mailing list. 

21 December, 2009). Furthermore, Nagios has a number of recognised professional 
providers. There are two preferred service providers (OP5, and Wuerth Phoenix) and 15 
additional service partners for Nagios listed at the project website (www.nagios.org/ 
support/servicepartners, accessed on 21 December, 2009). The explicit lists of core de-
velopers and providers are utilised in the result analysis. 

Table 1 shows the more recent version history of Nagios, which was derived from 
the website of the project (www.nagios.org/news, accessed on 21 December, 2009). 
The first commits on Nagios were performed as early as in the end of 2001. 
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In order to illustrate the active community of Nagios, Figure 1 shows number of 
messages for 22 different and overlapping time windows for the user- and developer 
mailing lists of Nagios. It is evident that there is much more activity in the user list. In 
fact, the level of activity in these two mailing lists of Nagios is in the same range as 
the activity of the corresponding mailing lists for the Apache webserver project for a 
six month period (Gamalielsson et al. 2009).  

3   Research Approach 

Data was collected from the GMANE (gmane.org) archives of the SourceForge mail-
ing lists for Nagios for the period from January 2004 to September 2009. The 
GMANE export interface was used to retrieve the raw mbox files for the project. For 
a message, the “message-id” field was used to get a unique message identifier. The 
“in-reply-to” field of a message was used, which contains the identifier for the mes-
sage it was a reply to. Each message also has a “from” field from which the name and 
email address of the sender were derived. Finally, the “date” field was used to obtain 
the time and date of the message.  

Data cleaning was performed prior to deriving the social networks to make sure 
that the same person does not appear several times using different identifiers. The 
approach for doing this is similar to the approach adopted by Kamei et al. (2008). 
Senders with different names but same email address were treated as the same person. 
If the same name (or slight variations of the same name) appears with different email 
addresses it is treated as one person, if the message content confirms this.  

Two mailing lists were used: the “Nagios-devel” list, intended for development re-
lated issues; and the “Nagios-users” list, intended for problems related to the use of 
the software. An undirected edge A-B in the network is created if a person B replies 
to a message earlier sent by a person A. The weight of the edge is defined as the num-
ber of times A and B have interacted in the mailing lists used to derive the network, 
where each edge may account for several interactions between the connected nodes. 
However, in our analysis the edge weight is currently not used in the calculations.  

The betweenness centrality measure has been chosen in several previous studies as 
a means of assessing the health of a social network representing a community (Kamei 
et al. 2008, Martinez-Romo et al. 2008). In our study it was calculated for each of the 
nodes (individuals) in the network. This measure takes on values in the interval [0,1], 
and quantifies the ability of a node to act as a mediator in the network (Kamei et al. 
2008). More precisely, betweenness centrality reflects the number of shortest paths 
that pass through a specific node. The loss of a node with high betweenness centrality 
may therefore disconnect parts of the network that the node “glues” together. Be-
tweenness centrality is described in mathematical detail in Kamei et al. (2008). 

4   Results 

In this section we present different approaches for establishing ecosystem health that may 
be of a particular interest to a potential adopter in a professional Open Source context. In 
so doing, we specifically illustrate professional stakeholders in the Nagios community.  

Figure 2 shows an early social network derived from six months of email corre-
spondence (before release of Nagios V2.0, from April to September 2004) in the  
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Fig. 2. Social network derived from Nagios developer mailing list Apr-Sep 2004 

 

Fig. 3. Social network derived from Nagios developer mailing list Apr-Sep 2009 

Nagios developer mailing list, and Figure 3 shows the corresponding network for the 
most recent six month period (April to September 2009). It can be observed that for 
both periods, the network has a distributed topology indicating no single point of 
“failure”. The networks for the user mailing list are also distributed, but have more 
nodes. The Nagios networks (Figure 2 and 3) have a shape similar to the correspond-
ing networks for the Apache webserver project (Kamei et al. 2008).  

Simple metrics showing the size of an active community is the number of nodes 
and edges in the social network. By calculating these metrics for different time win-
dows it is possible to study the community dynamics. Figure 4 illustrates this for the 
Nagios developer mailing list. Here we can observe a positive trend with a long term 
growth in both number of nodes and edges. As expected, there is a clear correlation 
between number of nodes and edges (Pearson correlation of 0.92). 
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Fig. 4. Statistics for social networks derived for different  time windows for the Nagios devel-
oper mailing list 

Table 2. Top nine domains for the Nagios developer mailing list. Numbers in brackets repre-
sent percentage of messages. The last row shows the top nine domains when accumulated over 
time. 

Win #1 #2 #3 #4 #5 #6 #7 #8 #9 
Jan-04 com(29) org(17) net(14) se(8) uk(8) us(4) au(4) ru(3) de(2) 
Apr-04 com(28) se(13) org(12) net(11) us(9) uk(9) de(4) au(3) ru(3) 
Jul-04 com(33) se(19) org(13) us(9) net(6) au(5) de(5) uk(2) br(2) 

Oct-04 com(30) se(24) org(16) us(7) de(6) au(5) edu(2) fr(1) pt(1) 
Jan-05 com(27) se(23) org(17) au(6) de(6) us(5) net(4) pt(2) edu(2) 
Apr-05 com(34) se(20) org(14) net(9) de(5) au(5) fr(2) hu(2) no(2) 
Jul-05 com(37) se(18) org(15) net(9) de(7) fr(2) no(2) hu(2) gov(1) 

Oct-05 com(23) org(17) se(17) de(13) net(10) br(4) info(2) uk(1) tm(1) 
Jan-06 com(22) org(19) net(12) se(11) de(11) br(5) au(2) nl(2) no(1) 
Apr-06 com(29) org(20) net(11) de(9) se(6) edu(4) au(4) br(3) nl(3) 
Jul-06 com(39) org(16) de(10) net(10) se(7) edu(4) us(2) hu(2) nl(2) 

Oct-06 com(34) org(22) de(15) net(8) se(6) edu(3) ca(2) at(2) hu(2) 
Jan-07 com(32) org(21) de(18) net(7) se(4) edu(3) ca(3) at(2) br(1) 
Apr-07 com(35) de(18) org(17) se(6) net(6) ca(2) edu(2) br(2) at(2) 
Jul-07 com(29) org(21) se(14) de(14) net(4) dk(2) edu(2) ru(2) ca(1) 

Oct-07 com(27) org(19) de(16) se(12) net(4) dk(3) edu(3) uk(2) fr(2) 
Jan-08 com(38) de(17) org(12) se(6) fr(4) net(3) ca(3) uk(3) dk(3) 
Apr-08 com(43) de(16) se(10) org(7) ca(5) net(4) fr(4) br(2) uk(2) 
Jul-08 com(37) de(19) se(14) org(8) ca(5) net(3) fr(3) br(2) edu(1) 

Oct-08 com(38) de(18) se(10) org(9) ca(7) br(5) fr(3) net(2) edu(1) 
Jan-09 com(41) se(14) de(13) org(11) ca(6) br(5) net(3) fr(3) edu(1) 
Apr-09 com(44) org(15) se(14) de(10) net(4) ca(4) br(3) fr(2) at(1) 

Acc. com(34) org(15) se(12) de(12) net(6) ca(2) br(2) edu(2) fr(2) 
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As earlier mentioned, the mbox files used to derive the social networks contain 
email addresses for the contributors. This data makes it possible to analyse the  
domain origins of messages, and assess the involvement of different groups of indi-
viduals. As an example, Table 2 shows the top nine email domains for contributed 
messages in the developer mailing list over time. Each row represents a six-month 
time window starting at the month specified in the leftmost column. It can be ob-
served in this case that the “com” domain is most dominant, followed by “org” and 
“se” when studying all messages accumulated from January 2004 to September 2009. 

As an example of how the top domains can be analysed in more detail, Table 3 
shows the top five subdomains for the top five domains accumulated for all windows 
over time. It can be noted that for several of the top domains there are some very domi-
nant subdomains like “nagios” for the “org” domain and “op5” for the “se” domain. 

Table 3. Top five subdomains for the accumulated top five top domains in the Nagios devel-
oper mailing list 

Top dom #1 #2 #3 #4 #5 
com (34) gmail(8) opservices(2) zango(2) altinity(1) ena(1) 
org(15) nagios(11) ldschurch(2) clewett(<1) gmane(<1) debian(<1) 
se(12) op5(12) forumsql(<1) cendio(<1) dokad(<1) iis(<1) 
de(12) process-zero(4) netways(1) gmx(<1) consol(<1) ederdrom(<1) 
net(6) seanius(1) lordsfam(<1) gmx(<1) netshel(<1) elan(<1) 

 
Similarly, it is possible to derive domain trees using the email addresses in the 

messages for a mailing list. This can be particularly informative if there are several 
levels of subdomains in an email address. 

 

Fig. 5. Percentage of messages contributed by the core developers for the developer- and user 
mailing lists of Nagios 
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The availability of mailing list data containing domain information makes it is 
possible to assess involvement of a certain group of stakeholders in an OSS ecosys-
tem. As an example of this, Figure 5 shows the percentage of messages contributed 
over time by the group of explicitly listed core developers in the Nagios project. 
The results show that core developers in this project communicate more on  
development related issues than on user related issues, and that they with some  
fluctuation on average contribute to about one third of the development related  
correspondence. 

Another specific group of stakeholders are the providers. The percentage of 
messages contributed by providers for Nagios is illustrated in Figure 6. It is evi-
dent that the providers contribute more to the developer mailing list, and it can 
also be noted that the shape of the curves is quite similar (Pearson correlation of 
0.59). This is partly due to the fact that one individual of the most influential pro-
vider (OP5), who contributes to both lists, is the most active contributor in the set 
of providers. 

 

Fig. 6. Percentage of messages contributed by providers in the developer- and user mailing lists 

At a more intricate level, we can rank all nodes with respect to betweenness 
centrality for the social networks derived from messages contributed during the 
22 different time windows from January 2004 to September 2009. This is exem-
plified in Table 4 which shows what individuals that are the top 10 mediators in 
the social network derived from the developer mailing list for different six-month 
time windows. The number in each table cell (except for those cells in the right-
most column) represents a unique identifier for an individual. As an example, 
individual 1 is top ranked in the Jan-04 window, ranked second from Apr-04 to 
Jul-05, and ranked first from Oct-05 to Jan-08. It can be argued that this kind of 
table reflects the sustainability of the community that actively participates in 
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mailing lists. The rightmost column shows the number of new mediators in the 
top 10 of a window, which have not been in the top 10 before in the table. One 
general observation is that there is a constant addition of new mediators over time 
and that there are only a few individuals that contribute over all time windows 
(mediator 1 and 3). Mediators at lower ranks (towards 10) also tend to exhibit 
lower endurance over time. For example, mediator 12 is ranked as the 8th most 
important mediator for the two time windows starting in April 2004 and January 
2005, and is thereafter not amongst the ten most important mediators.  

Table 4. Mediator index at ranks 1 to 10 for the developer mailing list 

Win #1 #2 #3 #4 #5 #6 #7 #8 #9 #10 Nnew

Jan-04 1 2 3 4 5 6 7 8 9 10 10
Apr-04 3 1 6 10 11 5 4 12 13 14 4
Jul-04 3 1 11 15 6 10 5 16 13 17 3

Oct-04 3 1 11 15 16 18 17 19 5 20 3
Jan-05 3 1 7 11 18 20 15 12 5 21 1
Apr-05 3 1 7 5 20 22 23 18 24 21 3
Jul-05 3 1 25 22 23 26 27 28 24 29 5

Oct-05 1 3 20 30 31 32 33 26 34 29 5
Jan-06 1 3 20 11 35 31 33 36 37 32 3
Apr-06 1 3 38 39 40 36 11 41 31 42 5
Jul-06 1 43 31 24 3 40 44 45 46 38 4

Oct-06 1 3 44 47 45 46 37 33 48 49 3
Jan-07 1 33 3 45 44 47 50 37 51 31 2
Apr-07 1 33 3 45 52 50 48 53 54 31 3
Jul-07 1 3 33 52 45 55 24 56 57 53 3

Oct-07 1 3 33 45 55 24 58 59 44 60 3
Jan-08 1 3 33 45 61 24 62 31 63 59 3
Apr-08 3 1 33 45 47 61 44 16 31 64 1
Jul-08 3 33 1 45 64 44 16 58 31 65 1

Oct-08 3 45 33 1 61 66 31 65 58 67 2
Jan-09 3 33 45 1 65 68 61 69 70 63 3
Apr-09 3 1 33 71 65 44 72 73 74 16 4

 
When studying a particular group of stakeholders and the ability to act as a 

mediator, it may be better to study the ranking of each of the individuals in the 
group. Table 5 illustrates this for the six core developers in the developer mailing 
list over time. Like in Table 4, this kind of information gives an indication of sus-
tainability, but here with respect to a particular group of interest. In this particular 
case it can for example be noted that CD1 and CD2 have been very important me-
diators in the developer mailing list community since it started, and that CD4 has 
become equally important since January 2007. Results of this kind can also be 
derived for the provider list. 
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Table 5. Mediator rank for the six core developers (CD1-CD6) in the developer mailing list. N 
denotes total number of contributors in a specific time window. 

Win N CD1 CD2 CD3 CD4 CD5 CD6
Jan-04 69 1 3 57 - - - 
Apr-04 76 2 1 66 - - - 
Jul-04 83 2 1 - - - - 

Oct-04 93 2 1 - - - - 
Jan-05 88 2 1 - - - - 
Apr-05 74 2 1 - - - - 
Jul-05 71 2 1 - - - - 

Oct-05 96 1 2 25 7 - - 
Jan-06 104 1 2 25 7 - - 
Apr-06 87 1 2 14 18 - - 
Jul-06 69 1 5 7 16 - - 

Oct-06 84 1 2 3 8 - - 
Jan-07 112 1 3 5 2 9 - 
Apr-07 121 1 3 13 2 26 - 
Jul-07 131 1 2 39 3 126 - 

Oct-07 135 1 2 9 3 - 125
Jan-08 118 1 2 11 3 - 114
Apr-08 108 2 1 7 3 104 - 
Jul-08 116 3 1 6 2 108 - 

Oct-08 114 4 1 17 3 106 - 
Jan-09 105 4 1 16 2 41 25
Apr-09 111 2 1 6 3 35 20

5   Conclusion and Discussion 

In this paper we have presented an extended quantitative analysis of the Nagios com-
munity by performing domain- and social network analysis of mailing lists. It can be 
concluded from our study that there is an increasing ability to develop useful ap-
proaches and metrics to cover the broader aspects of the OSS ecosystem. This means 
that we have shown that not only the user and developer role can be analysed, but also 
the provider role. This is an important contribution that can offer a more comprehen-
sive understanding of professional involvement in professional Open Source.  

Specifically, the way domain analysis has been performed in the context of mailing 
lists contains elements of novelty. We have proposed approaches for showing how a 
specific group of stakeholders contribute to a mailing list community. In particular, 
we have contributed approaches for analysing the sustainability of a mailing list 
community or a specific group of stakeholders in a community in terms of mediation 
of information when studying social networks derived from mailing list data over 
time.  

One limitation of the study is that no account was taken of the content of email re-
sponses, so that each response was equally weighted. A clearer indication of the nature 
and value of responses would add value to such analyses, but would require techniques 
beyond the scope of this study. 
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Since quantitative research on OSS to a large extent is data driven, the results can 
only be as informative as the available data sources permit. OSS projects that would 
like their projects to be taken up more broadly should consider providing as informa-
tive data as possible. In fact, the community as a whole would benefit from a continu-
ous joint effort to make available informative data sources in order to be able to cover 
broader aspects of the OSS ecosystem. 

In healthy Open Source communities people are active and responsive to questions 
during the life cycle of a software system. It is important to consider such indicators 
of health prior to any organisational adoption or during the seeding of a community. 
The kind of analyses elaborated in this paper serve as important means for establish-
ing the health of an Open Source community. 

We are currently working on developing approaches for obtaining valuable infor-
mation about professional involvement in Open Source communities. Such informa-
tion is essential for any professional organisation wishing to better understand the 
broader Open Source ecosystem.  

Acknowledgement 

The authors would like to thank their colleagues in the OSA-project for their encour-
agement and support. The OSA-project is financially supported by the Knowledge 
Foundation (“KK-stiftelsen”). 

References 

Capra, E., Francalanci, C., Merlo, F.: A Survey on Firms’ Participation in Open Source Com-
munity Projects. In: Proceedings of the Fourth Conference on Open Source Systems (OSS 
2009), pp. 225–236 (2009) 

Crowston, K., Howison, J.: The social structure of Free and Open Source software develop-
ment. First Monday 10(2) (2005) 

Crowston, K., Howison, J.: Assessing the Health of Open Source Communities. IEEE Com-
puter 39(5), 89–91 (2006) 

Crowston, K., Wei, K., Li, Q., Howison, J.: Core and Periphery in free/Libre and Open Source 
software team communications. In: Proceedings of the 39th Hawaii International Confer-
ence on System Sciences, p. 118.1(2006) 

Fitzgerald, B.: The Transformation of Open Source Software. MIS Quarterly 30(3) (2006) 
Gamalielsson, J., Lundell, B., Lings, B.: Social Network Analysis of the Nagios project. In: 

Open Source Workshop (OSW 2009), Skövde, Sweden, October 15-16 (2009) 
German, D.: The GNOME project: a case study of open source global software development. 

Journal of Software Process: Improvement and Practice 8(4), 201–215 (2004) 
Ghosh, R.A.: Study on the: Economic impact of open source software on innovation and the 

competitiveness of the Information and Communication Technologies (ICT) sector in the 
EU (2006), http://ec.europa.eu/enterprise/sectors/ict/files/2006-
11-20-flossimpact_en.pdf (accessed December 23, 2009) 

Kamei, Y., Matsumoto, S., Maeshima, H., Onishi, Y., Ohira, M., Matsumoto, K.: Analysis of 
Coordination Between Developers and Users in the Apache Community. In: Proceedings of 
the Fourth Conference on Open Source Systems (OSS 2008), pp. 81–92 (2008) 



96 J. Gamalielsson, B. Lundell, and B. Lings 

 

van der Linden, F., Lundell, B., Marttiin, P.: Commodification of Industrial Software: A Case 
for Open Source. IEEE Software 26(4), 77–83 (2009) 

Lopez-Fernandez, L., Robles, G., Gonzalez-Barahona, J.M., Herraiz, I.: Applying Social Net-
work Analysis Techniques to Community-driven Libre Software Projects. International 
Journal of Information Technology and Web Engineering 1, 27–48 (2006) 

Lundell, B.: Being Open about the ten Open Source myths: Myth #2 is still alive! Lightning 
talk presented at OpenMind 2009, Tampere, Finland, September 30 (2009) 

Lundell, B., Forssten, B., Gamalielsson, J., Gustavsson, H., Karlsson, R., Lennerholt, C., Lings, 
B., Mattsson, A., Olsson, E.: Exploring Health within OSS Ecosystems. In: First Interna-
tional Workshop on Building Sustainable Open Source Communities (OSCOMM 2009), 
Skövde, Sweden, June 6 (2009) 

Martinez-Romo, J., Robles, G., Ortuño-Perez, M., Gonzalez-Barahona, J.M.: Using Social 
Network Analysis Techniques to Study Collaboration between a FLOSS Community and a 
Company. In: Proceedings of the Fourth Conference on Open Source Systems (OSS 2008), 
pp. 171–186 (2008) 

Mockus, A., Fielding, R.T., Herbsleb, J.D.: Two case studies of open source software develop-
ment: Apache and Mozilla. ACM Transactions on Software Engineering and Methodol-
ogy 11(3), 309–346 (2002) 

Moon, Y.J., Sproull, L.: Essence of distributed work: The case of the Linux kernel. First Mon-
day 5(11) (2000) 

O’Reilly, T. Ten myths about open source software. Transcript of talk given to a group of For-
tune 500 executives (October 1999), http://www.oreillynet.com/lpt/a/2019 
(accessed December 22, 2009) 

Toland, C., Meenan, C., Warnock, M., Nagy, P.: Proactively Monitoring Departmental Clinical 
IT Systems with an Open Source Availability System. Journal of Digital Imaging 20,  
119–124 (2007) 

Watson, R.T., Wynn, D., Boudreau, M.-C.: Jboss: The Evolution of Professional Open Source 
Software. MIS Quarterly Executive 4(3), 329–341 (2005) 


	The Nagios Community: An Extended Quantitative Analysis
	Introduction
	The Nagios Project
	Research Approach
	Results
	Conclusion and Discussion
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 149
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 149
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 599
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DEU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice




