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Abstract. Fixing software bug is part of the daily work routine in software engineering 
which requires collaboration and thus has been explored as a core CSCW domain, since 
the early inception of the research field. In this paper, we explore the use of chat 
technology in software engineering by analyzing the coordination between client and 
vendor in a large government software project in Brazil (Gov-IT). We collected our 
empirical material through face-to-face and online interviews, site and chat forums 
observations. Looking closely at the bug fixing activities within Gov-IT, we find that the 
client and the vendor use chat technology to coordinate their cooperative work by 
enabling the participants to monitor the availability of developers and the urgency of 
detecting bugs synchronously. This way, the chat technology made it possible for the 
client to report bugs and developers to resolve bugs in a timely manner. Moreover, the 
chat technology enabled the participants to request and share artefacts synchronously, 
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making it possible to analyze and understand the contextual nature surrounding bugs 
faster than using the bug tracking system. Finally, the chat technology enabled 
participants in enacting commitment and interdependence across vendor and client, 
creating cooperative situations of mutual dependence. Our results suggest that we, as 
CSCW designers, must rethink the design of bug tracking systems and find new ways to 
re-configure systems, so they support the coordinative practices involved in detecting, 
analyzing, and resolving critical and severe software bugs synchronously. 
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1 Introduction 
In 1947, seventy years ago, Grace Hopper was testing the Mark II Aiken Relay 
Calculator at Harvard University, where she found an actual moth stuck between 
points at Relay #70, Panel F. This episode was the first instance, where a machine 
was ‘debugged’, and the action of removing the moth from the rely was the first 
‘bug fixing’ activity. While the practices of software development have changed 
dramatically since 1947, bug fixing is still today an important part of software 
engineering (Menendez-Blanco et al. 2018). The work of identifying, 
coordinating, and resolving defects in the software’s source code remains a 
routine collaborative endeavor between software developers. 

Detecting, identifying, and resolving bugs in software code is a core activity in 
software development. The work of identifying and resolving any undesirable or 
unexpected behavior in the programming code is crucial since defects affect the 
quality of the software in important ways (Tan et al. 2014). Bug fixing is a 
rotating task in which involves all the coordinative activities (Cataldo et al. 2006; 
Šmite et al. 2017) where software developers write and revise source code with 
the aim of mitigating detects (Zhao et al. 2017). It is critically important to 
identify and solve software detects in due time, and if software bugs are not 
resolved appropriately, they generate continuous negative effects regarding 
software (Akbarinasaji et al. 2018). Large number of bugs within certain systems 
indicate poor software quality, and failures caused by these bugs are both costly 
and risky and can potentially harm the user's overall experience (Saha, Khurshid, 
and Perry 2015). Thus, bug fixing is one of the most significant and indispensable 
processes in software development and maintenance (Mi and Keung 2016). Bug 
fixing, as an important collaborative activity, has been explored within prior 
CSCW research. Early research showed that important coordination in software 
work includes reporting and classifying identified bugs (Schmidt and Simone 
1996). This mean that software developers must find ways to provide necessary 
and relevant information required to solve the task to enhancing software quality 
(Zhao et al. 2017) and that they need tools and technologies for this endeavor.  
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The collaborative nature of software development has resulted in developing 
tools and integrated development environments (IDEs), which includes 
technology support for coordination through bug tracking systems, i.e., GitHub, 
JIRA or Bugzilla (Anvik 2006). Bug tracking systems have demonstrated their 
worth – especially in large open source projects by supporting the social network 
and interactions between software developers geographically distributed (Tsay, 
Dabbish, and Herbsleb 2014). Since Schmidt and Simone (1996) study of the 
coordinative mechanism back in the early 90s, chat technology has gained ground 
as part of the core business technology in the organizations (Greif and Millen 
2003) supporting software development activities (Hupfer et al. 2004). 
Furthermore, we have been witnessing how social networking activities from the 
open source projects (Dabbish et al. 2012) have moved important work in 
supporting collaboration within the organizations. Thus, the question remains as 
how to fully comprehend the coordinative practices revolving around bug fixing 
within geographically distributed organizational software vendor today. 
Interestingly, we discovered that software developers in Brazil were beginning to 
use chat technology not only to support internal collaboration across software 
developers, but also to support the collaboration between software developers and 
their clients. We got curious on the role which chat technology took in mediating 
the collaboration and in particular in the context of coordinating bug fixing 
activities. Therefore, we ask in this paper the following research question: How 
does the vendor and the client use chat technologies when coordinating bug fixing 
activities in a distributed software development project? 

To explore this research question, we initiated a five-month study of the 
coordinative activities involving bug fixing in a Brazilian governmental 
distributed software project. We wanted to understand the practices by which 
software developers coordinated their bug fixing activities including who were 
involved, and, in particular, what kind of technologies did they use. Moreover, we 
found that the majority of the software development activities revolved around 
bug fixing when the project reached the design-after-design stage (Bjögvinsson, 
Ehn, and Hillgren 2012). Furthermore, we discovered that while the project had 
access to multiple advanced software development environments supporting the 
coordination of bugs, software developers chose to introduce and use yet a new 
technology for their coordination – namely chat technology. Chat technology was 
used both within the software development team and across the team and the 
client. We identified three factors, which made the Brazilian software vendor and 
their client to use chat technology. First, chat technology allows the client to 
observe the availability of software developers (i.e., who is online and able to help 
immediately), enabling them to swiftly resolve identified bugs in a timely manner. 
Second, chat technology allows both vendor and client to synchronously text 
(Handel and Herbsleb 2002) to request and share artefacts (i.e., part of codes, 
screenshots, etc.), which enables developers to reproduce the bugs and fix them in 
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due time. Third, chat technology allows participants (client, software developers, 
and project managers) to synchronously verify the status of a bug supporting 
collaboration by creating mutual dependence. Together, those three factors 
facilitated social translucence (Bjørn and Ngwenyama 2009; Erickson and 
Kellogg 2000) in the bug fixing activities. Chat technology made people, 
activities, and artefacts visible and available for others to monitor and act 
accordingly. Chat technology introduces accountability, i.e., ‘I know, that you 
know, that I know’, (de Souza and Redmiles 2011) into the collaboration between 
the vendor and client resolving identified bugs in due time. Thus, when ‘our 
everyday social and communication skills are far from sufficient’ (Schmidt and 
Simone 1996), chat technology provides a platform for social interaction across 
geographical distance (Boden, Nett, and Wulf 2008), in important ways 
complementing the existing IDE platforms. 

The remainder of this paper is structured as follows. First, we revisit existing 
research on the coordination of software bugs in software development, followed 
by an introduction of our research method and empirical case. Then we present 
our results from the empirical analysis, and finally, we discuss the findings and 
provide our conclusions. 

2 CSCW challenges for software Bugs  
Studies of the cooperative work involved in the coordination of bug tracking and 
fixing have been part of CSCW research since the inception of the field (Schmidt 
and Simone 1996). Software development as a core CSCW domain concerns 
examinations of the characteristics emerging in the collaborative practice between 
multiple software developers and related other professional groups when creating 
software projects (Avram et al. 2009). The interdisciplinary teams involved in 
software development are multiple and include computer scientists, designers, 
user representatives, testers, team leads, etc. The work of software development is 
thus a collaborative situation, where the need for interaction with multiple people 
causes an interdependence in their work (Smith and Boldyreff 1995), thus 
requiring articulation work and coordination of activities (Schmidt and Bannon 
1992). Therefore, CSCW interest in the area of software development is about 
understanding the complexity of coordinating cooperative activities with the aim 
of developing various types of technologies and IT systems, which decrease the 
complexity of coordination and articulation work (Schmidt and Simone 1996).  

Bug fixing is a core activity within the software development domain (Guo et 
al. 2011) and involves decision making and coordination, identifying the problem 
as well as figuring out how to implement the solution (Espinosa et al. 2007; 
Halverson et al. 2006). CSCW researchers have studied bugs in software 
development process establishing that bug fixing is not a trivial activity, but 
rather, a complex cooperative activity which involves diverse sets of tools (bug 
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tracking systems and repositories) and multiple people with different roles and 
backgrounds, e.g., software managers, developers, testers, users, who are required 
to cooperate to make the software program function. Developing cooperative 
technologies to support the process of bug fixing is not an easy task. For example, 
Breu et al. (2010) analyzed 600 bug reports in the repositories of two large open-
source projects found that bug tracking systems needed to be improved to better 
support three aspects of bug fixing, namely question time, response rate, and 
response time. For each aspect, they identified several patterns which potentially 
could improve the functionality of the bug tracking tools, if addressed properly. 
More concretely, they suggested to help support bug fixing differently over time. 
At the beginning of a bug’s life cycle, the coordination requires many details 
about the bug, including the context for how and where the bug has been 
discovered. Often used strategies to provide this extra information includes 
developers to share screenshots, or small videos reproducing the error (Davies and 
Roper 2014). Inversely, later in a bug’s life cycle, the sharing of the context is 
replaced by the need to facilitate discussing about correction and bug fixing 
traceability, rather than the contextual information (Zahedi, Shahin, and Ali Babar 
2016). Here technological tools which support frequent questions and answers 
supporting increased interaction between users and developers to avoid 
unanswered questions. Assigning bugs for particular people to solve is an 
important aspect of bug fixing, however, in some cases, the assignment of bugs 
might be problematic and even harmful. Guo et al. (2011) analyzed the bug 
reassignment process and found five main reasons for reassignments: finding the 
root cause, determining ownership, poor bug report quality, hard to decide on a 
proper fix, and workload balancing. They pointed out that the reassignments are 
not necessarily problematic because it can be helpful to determine the best 
developer to fix a bug. In this sense, reassignments improve bug fixing 
coordination, and the bug tracking system should offer functionalities such as 
metrics to assess and rate reassignments, knowledge database of experts, and 
sharpened visualizations of reassignment patterns (Guo et al 2011). 

An important artefact in bug fixing is the bug report. A bug report is a form, 
which contains fields to describe and diagnose software defects aiming to help the 
developers fix reported bugs (Asaduzzaman et al. 2012; Schmidt and Simone 
1996). The bugs are reported by users within a bug tracking system which is the 
core of the bug fixing process supporting the collaboration between software users 
and developers (Breu et al. 2010). Besides the system enables the developers to 
gather and track information about the bugs, which helps developers reproduce 
and fix them (Davies and Roper 2014).  

One of the key challenges for bug fixing in distributed software development 
projects is the challenge of establishing and maintaining common ground for the 
task at hand (Bjørn, et al. 2014; Jensen 2014; Jensen and Bjørn 2012; Jensen, 
Storm, and Bjørn 2011). Common ground is the knowledge that people have in 



6  

common and know that they have in common (Clark and Brennan 1991; Olson 
and Olson 2000). However, knowing the context around a bug from the user who 
reported it towards the developer who is fixing it is not easy. Software vendors 
use different communication tools to support their activities (Storey et al. 2017), 
including email, video conferencing, and other live chat software to keep 
communication between the software team as well as across team and client (Jan 
et al. 2016; Pinto, Garcia, and Tenório 2017). Still, challenges persist, especially 
in situations where the collaborators do not manage to establish and maintain a 
shared context which means that the risk of miscommunication is high (Bjørn and 
Ngwenyama 2009).  

Research on the use of chat technology in the workspace to aid collaborative 
work has steadily increased in recent years. According to previous research, chat 
technology can jeopardizes productivity, since it risk disrupting people in their 
work, however if notification is directly relevant to an ongoing task chat 
technology tend to improve the productivity (Czerwinski, Cutrell, and Horvitz 
2000). To be successful, new collaborative technologies must be perceived as 
useful and requires a critical mass of users (Grudin 1994; Herbsleb et al. 2002). 
Furthermore, when incorporated into programming interfaces, e.g., Eclipse, chat 
technology is capable of enhancing collaborative work among software 
developers (Hupfer et al. 2004).  Chat technology also can be introduced to 
students in order to increase their learning with the absence of a tutor. An 
experiment showed a group of students working collaboratively via chat group 
was able to engage with the material as if they were collocated (Albin-Clark 
2008). Chat technology has also been reported to improve social interaction for 
large number of users while viewing a live stream together (Miller et al. 2017), 
and to support distributed teams in building cooperation and trust (Wang and 
Redmiles 2016) by simplifying the communication and coordinating their 
activities (Gutwin, Penner, and Schneider 2004).  

Based upon prior work, we explore the use of chat technology of the software 
developers to resolve and coordinate their bug fixing activities in our case. In this 
work, we address the core research interest for CSCW, namely the cooperative 
work involved when software developers coordinate and communicate with users 
on the joint activity of bug fixing, looking particular into the use of chat 
technology. 

3 Method 
To investigate how software developers and clients use chat technologies to 
resolve and coordinate their bug fixing activities in software engineering 
practices, we got access to do an ethnographically inspired work place study 
(Randall, Harper, and Rouncefield 2007) in a Brazilian software company. In this 
work, we look at a Brazilian government software engineering project: GOV-IT. 
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Our empirical work included a mixture of interviews, observation, and 
participatory observations in the chat groups. We performed online and face-to-
face interviews with the participants following a semi-structured interview 
protocol. Moreover, we performed observation at the vendor site, also including 
informal interviews. Finally, one author was added into the five main GOV-IT chat 
groups, where he did participatory observations over the whole period. Our 
findings are based on this empirical material, which were recorded, transcribed, 
analyzed, and finally discussed.  

3.1. Gov-IT Project and Chat Groups 
The GOV-IT is a long-term project, which was as been initiated in 2011. The 
purpose of it is to develop and continuously re-configure a public administration 
system (PUB-SYSTEM) after its implementation. Thus, the software project can be 
characterized as an ongoing distributed software development. The client for the 
PUB-SYSTEM is a capital city – municipality - located in the North Brazil: 
Braavos, while the software vendor is located in a city in Southern Brazil: 
Volantis. To support the client, the vendor has a team located in Braavos, close to 
the client of six people, but the majority of the developers are located in Volantis 
in which work twelve people among developers, team leaders, and project 
managers. So, in total, the GOV-IT has eighteen people involved in the project. 

The PUB-SYSTEM services have approximately 1,200 direct users (i.e., 
municipality employees) and 250,000 citizens. The first version of the system was 
deployed in the 2012, and since then additional modules and functionalities have 
been added to it. The system comprises of four main modules (e.g., tax and fee 
administration, human resource, financial management, and administrative 
management), and fifty sub-modules such as accounting, agreements, education 
administration, public health administration, public patrimony, vehicle fleet, etc. 
Currently, the PUB-SYSTEM is 75% developed, and since it is already in use new 
features and functionalities are still continuously being developed. The client and 
the software vendor established a development-maintenance contract based on 
Service Level Agreement (SLA), i.e., a formal contract used to guide and 
structure the coordination. The SLA terms include the differences between bugs 
and change requests, as well as the time frames by which detected bugs must be 
resolved. The SLA also includes terms describing financial penalties, where the 
vendor is required to compensate the client if a certain task has not been solved 
within the pre-determined timelines and deadlines. In an example, identified bugs 
in the production environment must be fixed within a two-hour period.  

The coordinative platform to organize the work is an official web-based project 
management and issue tracking tool, Redmine. The client, developers, and project 
managers register detected issues (bugs and change requests) in Redmine. While 
bugs are considered defects in software that must be fixed immediately, change 
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requests include different types of new system functionalities (e.g., a new report 
or mode to calculate a tax), and improvements of the existing system (e.g., 
changing the order of input fields on the screen to improve the user interaction), 
which does not have a strict time frame. Evidently, fixing a bug and implementing 
a change request can result in negotiations and discussion between the client and 
the vendor. These negotiations and discussions are accomplished by using chat 
technology in most cases – but some also include email or phone.  

3.2. Data Collection 
We collected our empirical material through face-to-face and online interviews, 
observations, and participant-observation in the chat groups. All material was 
collected and recorded with the interviewee’s permission and informed consent. 
We started collecting the data by doing a one-hour SKYPE interview with the 
software vendor, located in Braavos. We followed a semi-structured interview 
protocol in which the main theme was processes and communication within 
distributed software development. The CEO described and explained the 
development process and tools used for managing the GOV-IT project. Here, it 
was evident that the vendor and the client had agreed to use chat technology as a 
way to coordinate their activities early in the project. We performed five face-to-
face interviews at the vendor site focused mainly on the role of the chat 
technology within the GOV-IT project. In these interviews, we re-interviewed the 
CEO, this time focusing on the chat technology in more details, as well as 
conducted new interviews with three software developers and one project 
manager. Three days after the interviews, we performed a four-hour observation 
at the vendor site. During this observation, we captured empirical data through 
immediate notes, which were later transcribed. Here the focus was on the software 
development and communication processes related to the bug fixing activities. 
Moreover, we had an informal talk with other team members, i.e., two testers, one 
project manager assistant, and three other developers. Finally, we got permission 
to participate in the four GOV-IT group chats as an observer, i.e., without 
interacting with other group participants. Table I summarizes our data sources. 

The GOV-IT project was organized through seven SKYPE chat groups, each of 
them created with a particular focus and specific aim. According to the CEO, we 
learned that not all chat groups were frequently used, and some of them were 
about to be abandoned since they had become obsolete. Therefore, the CEO 
suggested we participate in four concrete chat groups: Namely the tax-group, 
infra-perf-group, dev-group, and pm-group. Each of these groups had a significant 
number of daily interactions. From May to November 2017, we observed the four 
GOV-IT group chats on a daily basis – in total, we spent 560 hours observing and 
analyzing the interactions. To ensure that we would be notified when important 
activities took place, we enabled notifications, and each time new messages were 
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posted in the group chats, we immediately read the messages and analyzed what 
was going on.  All the data were collected for later analyses, such as message 
content, users, artefacts, etc.  
 
Table I. Data source. 

Type of data Date Time 
Online interviews 

CEO 27/03/2017 60 min. Project manager 2 (client site) 05/07/2017 
Face-to-face interviews at vendor site 

CEO 12/05/2017 60 min. 
Developer 1 

12/05/2017 30 min. Developer 2  
Developer 3 
Project manager 1 

Observations 
Vendor site 15/05/2017 4 hours 
Connected in 4 GOV-IT chat groups 
(online) 

May to November 
2017 560 hours 

 
In the beginning, each GOV-IT module had a specific group to tax-group was 

created aiming to coordinate mostly bug fixing activities regarding the tax and fee 
administration module of the PUB-SYSTEM. However, as the system functionalities 
expanded, issues relating to other modules emerged and were also addressed 
within the tax-group chat. This caused the tax-group chat to emerge as the main 
communication channel to report bugs for all system’s modules (i.e., tax and fee 
administration, human resource, financial management, and administrative 
management). Thus, tax-group is the most active group chat and had twelve 
participants representing both the vendor and the client. During our observation of 
the group chat, the tax-group chat comprised of 2,138 interactions, with an 
average of 10.28 messages per day (detailed in Table II), of which 15% of those 
messages are related to bug fixing, and 75% are related to the new request. 

The second most active group chat was the infra-perf-group chat. This group 
chat was dedicated to discussing the infrastructure and performance of the PUB-
SYSTEM and was concerned with issues around infrastructure and operation. 
Topics included slow queries, web services which did not work, system access 
fails, server crash, communication fails, and so on. The infra-perf-group chat had 
twelve participants representing the vendor and the client. We observed 932 
messages in the infra-perf-group chat with 4.44 daily messages on average, as 
shown in Table II. 

Finally, the third and fourth most active group chat were the pm-group and the 
dev-group chats. Both of those groups chats had only vendor participants. The 
om-group chat was dedicated to the issues of the project management for the 
GOV-IT (i.e., deadlines, costs, priorities, and distribution of tasks), while the dev-
group chat focused on topics related to technical matters occurred during the 
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programming activity such as errors of logic, tools configuration, and 
development environment. The pm-group chat had seven participants located in 
the vendor site – these included directors and developers – and one participant 
located in the client site. The dev-group chat included ten developers and one 
project manager all located at the vendor site. During our observation of these 
chat groups, we observed 191 messages sent in pm-group with a daily average of 
0.91 and 53 in the dev-group chat with a daily average of 0.25 per day (see Table 
II). 
 
Table II. The chat groups setup. 
 Chat groups 

tax-group infra-perf-group pm-group dev-group 
# of Messages 
in the period 

2,138 932 191 53 

Average per 
day 

10.28 4.44 0.91 0.25 

Participants Client  Vendor  Client Vendor Client  Vendor  Client Vendor 
Vendor site N/A CEO (1) N/A CEO (1) N/A CEO (1) N/A PM (1) 

CIO (1) CIO (1) CIO (1) 
PM (1) PM (1) PM (1) Dev 

(10) Dev (3) Dev (2) PMA (1) 
Sup (1) Dev (3) 

Client site CIO (1) PM (1) CIO (1) PM (1) N/A PM (1) N/A N/A 
DT (1) Dev (1) ExG (1) Dev (1) 

ExL (1) Sup (1) ExS (1) Sup (1) 
Total by site 3 9 3 9 0 8 0 11 
Total of 
Participants 

 
12 

 
12 

 
8 

 
11 

 
(CIO) Chief of Information Officer; (Dev) Developer; (DT) Director of Technology; (ExL) Expert 
in tax laws; (ExG) Expert in IT Governance; (ExS) Expert in Data Security; (Sup) Technical 
Support; (PM) Project Manager; (PMA) Project Manager Assistant; (N/A) Not Applicable. 

3.3. Data Analysis 
We analyzed the data iteratively, so that early insights could structure later 
activities, e.g., online interviews on chat technology in software engineering led 
us to perform face-to-face interviews on the use of chat technology for bug fixing, 
which let us observe chat groups, etc. Thus, we analyzed the interview 
transcriptions and coded the material by highlighting important incidents in the 
material (i.e., actions that caught our attention) by following themes such as bug 
fixing, infrastructure issue, development process, questions, and user support. At 
the same time, we analyzed interaction in the chat groups across all the chat 
groups. All those data were gathered and analyzed in Atlas TI. Our analysis 
revealed that the majority of the interaction in the chat groups were related in 
different ways to bug fixing – and thus this became our main focus point. We 
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define bug fixing situations in the data material as ‘incidents’ or situations where 
interaction, coordination, and communication were accomplished in the group 
chats to resolve detected bugs. In all these situations, we investigated the ways in 
which participants used tools, techniques, and other tactics, to accomplish their 
work and resolve bugs in a timely manner. 

4 Results: Bug fixing in GOV-IT project 

4.1. Introducing chat technology to coordinate software bugs 
In November 2012, a severe bug stopped the operation of an important PUB-
SYSTEM module. The citizens depend upon the PUB-SYSTEM to pay their taxes. 
Thus the system breakdown seriously affected important work of the 
municipality. At the beginning of the GOV-IT project, both vendor and client had 
agreed to adopt REDMINE as a tool to coordinate all the required aspects of change 
requests and bug fixing. Following the established protocol, the client registered 
the bug onto REDMINE. However, the REDMINE system failed and did not notify 
the vendor about the severe bug in due time. Instead, the vendor was only 
informed about both the severe problem and the system breakdown three hours 
after the bug had occurred. Instead, the vendor has some hours dedicated to fixing 
bugs found in the production environment, accordantly to the SLA critical bugs 
should be fixed within two hours, and the vendor was forced to pay a financial 
penalty to the client since they had not learned about the bug situation before it 
was too late. After this incident, the vendor proposed and convinced the client that 
they were to use chat technology into their collaboration. The purpose of 
introducing the chat technology was in order to coordinate all the GOV-IT 
activities related to urgent bugs and to avoid future financial penalties. 

 
‘We have established an SLA, which dictate that we must fix severe bugs within 2 hours, or 
else we must pay financial penalty to the client. The system [PUB-SYSTEM] stopped and we had 
a hard time at the beginning of the project. In November of 2012, the REDMINE stopped 
working suddenly, and none of us were notified about that failure in the system. When we 
learned about the issue, it was too late. […] So, we paid the [financial] penalty to the client, 
and I did an emergency meeting with my whole team, and after that another meeting with the 
client. Here we decided to introduce SKYPE [chat technology] and use this to coordinate our 
bug fixing activities within the group chats. We still use REDMINE as a repository to gather 
information about change request, but not as a tool for coordinating bug fixing anymore. So, 
we institutionalized SKYPE and, since then, we have not paid penalties to the clients anymore.’ 
(23 March 2017, Vendor CEO, Online Interview, translated from Portuguese). 
 
The vendor created four different chat groups based upon what was 

experienced. Each of these with the purpose of coordinating specific types of bugs 
and ensuring that serious bugs were resolved immediately. The vendor and client 
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agreed that team members from both sites should stay online during working 
hours, to ensure that any kind of issue reported in the chat technology would be 
addressed appropriately. To further strengthen the coordination of the detected 
bugs, the vendor organized the group chats into topic-vise sub-groups as an 
approach to segregate the reported bugs and streamline the discussions based on 
the relevance of participants. The structure chosen is characterized as a top-down 
topic one, where each module of the PUB-SYSTEM has its own group chat. For 
example, tax-group discussed subjects about tax and fee administration module; 
hr-group discussed topics regarding human resource module; fin-group discussed 
topics related to the financial management module; and finally, adm-group 
discussed topics concerning administrative management module. However, as the 
system expanded, and additional functionalities were added, all related bug 
discussions were migrated to the tax-group chat.  
 

‘The system [PUB-SYSTEM] grew up considerably, and the client started reporting bugs to tax-
group. I think it happened because this module [tax and fee administration module] is the core 
of the system.’ (12 May 2017, Project Manager at the vendor site, Interview, translated from 
Portuguese). 

 
This merge in topics emerged because the module of tax and fee administration 

was the most important one of the PUB-SYSTEM, and thus where most issues were 
reported. As reported by a developer during our interviews at the vendor site, the 
tax-group chat became the main group chat for the coordination of the GOV-IT 
project, while the other group chats were being deactivated since they were 
obsolete. 
 

‘The client started reporting bugs in the tax-group, and we answered that, maybe because the 
tax module [tax and fee administration module] is the main module of the system. Actually, we 
are deactivating the other groups […] They have become obsolete’ (12 May 2017, Developer 
at the vendor site, Interview, translated from Portuguese). 

 
The tax-group chat includes multiple participants from the project such as the 

client, project managers, and developers. In more concrete terms, the group is 
used to coordinate the collaboration and bug fixing activities sending out 
notifications to the whole group of participants such as asking people to check a 
particular bug already reported in REDMINE or even presenting bug details from 
the messages shared in the group chat. Moreover, the vendor created three private 
group chats to coordinate GOV-IT internal activities in which only participants 
from the vendor team were present. One private group chat was dedicated for the 
developers addressing topics related to development processes, practices, and 
programming environment, errors of logic, and tools configuration. The other 
private group chat was the project manager group chat which was dedicated to 
addressing and discussing topics related to the management of the GOV-IT such as 
time appointment, deadlines, costs, priorities, and distribution of tasks. The third 
private group chat was dedicated to coordinating the deployment and building the 
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tasks of the PUB-SYSTEM, that was used to notify developers and project managers 
when the new PUB-SYSTEM was released. This way, all private group chats have 
become important tools for organizing and coordinating the vendor team, who 
were located at different geographical sites. Thus, the vendor and the client 
formalized the chat technology as an institutionalized communication tool to 
coordinate their bug fixing activities within the GOV-IT project. 

Zooming in on the ways the vendor and the client used chat technology to 
coordinate bugs, it was clear that the bugs discussed could be categorized into two 
categories: Change requests and bugs. While bugs are issues, which needs to be 
solved depending on the urgency and severity. Change requests are new features, 
which the users would like in future releases. Below is an example of a change 
request #8052: 

 
‘Request change #8052 - Tax module – Generates parcel report - opened.’ (07 November 2017, 
Client in the tax-group, 18:04, translated from Portuguese) 
 
The change request #8052 is a conventional example from GOV-IT of an event, 

where the client informs the vendor about a new change request, in this case, 
called report of payments parceled. In this example, the client decided to ask for a 
change request and added this new request to REDMINE and then changed its status 
to open. The vendor team see the notification in the group chat and immediately 
begins to work on the task in order to resolve the issue. In this case, the developer 
solved the change request within 4 minutes from being reported, the vendor 
respond in the group chat that the issue has been resolved and is ready to get 
validated by the client. One hour later, the client sends a message to the group 
chat saying that the change request has been validated.   

 
‘Request change #8052 - Tax module – Generates parcel report – ready to validate.’ (07 
November 2017, Client in the tax-group, 18:41, translated from Portuguese) 
 
‘Request change #8052 - Tax module – Generates parcel report - validated.’ (07 November 
2017, Client in the tax-group, 19:45, translated from Portuguese) 

 
When the participants in the PUB-SYSTEM uses the chat technology in the 

above examples, its main use is related to coordination. It is important to notice 
that all these change requests and bugs are all registered upon REDMINE. Thus, it 
would have been possible to do all this coordination within the official system. 
Still, both vendor and client choose to spend the extra effort and send notifications 
of the status change within the group chats. Consequentially, all the coordination 
between them was done outside the official bug handling system. As seen in the 
above examples, the chat technology has become an essential tool for improving 
the ways in which the team members organized and coordinated severe bugs, 
which needed to be solved right away. In this sense, the chat technology has 
become a way for them to ensure redundancy of the critical work process of 
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severe bugs in the production environment. So, the chat technology has become a 
crucial tool for the vendor to ensure they will not need to pay the financial 
penalty. They did not rely on REDMINE, due to the previous system failure. 
Furthermore, it is important to highlight, that it was not because the status change 
information was not recorded in REDMINE, it was. However, this status 
information was not used in the coordination process, but mainly as a repository 
of the information surrounding the bugs. 

4.2. Software developer availability 
Clearly, the chat technology is an important tool for the coordination of bug 
reports, however as it turned out it was mostly used in certain situations of bugs – 
namely when the urgency in fixing the bugs was critical. The GOV-IT group chat 
was created intending to coordinate the bug fixing activities involved in the PUB-
SYSTEM operation, mainly the tax and fee module since it was in use and was 
critical for the client. This module is the core of the PUB-SYSTEM, representing a 
critical activity for the government, and thus potential bugs identified need to be 
solved immediately. As in all the other modules, each newly identified bug had to 
be recorded on REDMINE for the PUB-SYSTEM module. After the bug has been 
recorded the developers evaluate whether the bug reported is a bug or a change 
request, as well as estimate the time required to solve the issue. 

However, analyzing the group chat discussions, we found three situations, 
where the bugs were not recorded on REDMINE, but only coordinated via group 
chat. Thus, the complete activities around resolving the bug were performed 
outside REDMINE. An example of this workaround happened with single invoice 
generating functionality. The single invoice generating is an essential feature of 
the PUB-SYSTEM, which is a critical system for the municipality. A single invoice 
enables citizens to do business without opening up actual shops and still remain as 
a legal entity. The policy is used particularly to support new start-up companies, 
allowing individuals who starts their own business to do their business as well as 
pay their taxes. In Braavos city, the PUB-SYSTEM generates around 1,000 single 
invoices per day, every time a tax payment is made. This action is documented in 
the system database, which then creates a pdf file, to be printed and shared with 
that citizen. 

Since it is a critical system, all bugs related to single invoice must be solved 
quickly. During our observation, the client reported a PUB-SYSTEM severe bug. 
The problem was that the PUB-SYSTEM got one of its screens frozen, when a 
single invoice was being generated, which basically meant that the user was 
unable to operate the system. The user tried several times to generate a single 
invoice, but the PUB-SYSTEM would still have its screen frozen continuously froze 
its screen. This was a severe problem, and solving that issue was an urgent matter 
since the functionality of single invoice generating was part of the production 
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environment. Concretely, citizens all around the municipality were basically 
waiting to pay their tax and get their single invoices, while developers needed to 
fix the defect. However, instead of reporting the bug on REDMINE, the client chose 
only to contact the vendor via tax-group chat: 
 

‘Hey guys, after the ‘build’ at 1h30 p.m. bug is occurring when we register a new [single] 
invoice and try to save it. The system’s screen is freezing. It was working fine earlier! Could 
you guys check what’s going on? All clients [referring to citizens that were paying the tax at 
that moment] are impatient here!’ (05 September 2017, Client in the tax-group, 14:22, 
translated from Portuguese) 

 
What we see in the quote above is the client reporting on the urgency of the 

problem, explaining the situation of citizens trying to pay their taxes while 
highlighting its emergency by referring to the impatient citizens. It is interesting 
that the urgency of the situation made the team totally skip the formal protocol to 
report the bug in REDMINE and instead go directly to the tax-group chat. In this 
situation, the tax-group chat allowed the client to contact Braavos quickly because 
through of the chat technology, the client, were able to monitor who from the 
vendor group were online at this time, and thus know about their availability to 
attend to the urgent bug. Thus, the chat group allows the vendor members to fix 
the bug in a timely manner. One minute later, one developer responds to the client 
in the tax-group chat, which is very fast compared to if the client had spent time to 
register the bug in the REDMINE before reporting the issue in the chat group it 
would had taken longer time. Although the chat group offers an advantage in 
terms of transparency to reporting severe bugs in emergency cases and be 
promptly answered, the pitfall of not registering the bug accordantly to policy in 
REDMINE is the persistence and history of events. The history of the bug reported 
and later fixed can easily be lost of only reported with the chat technology, and 
the vendor can face some difficulty to solve similar bugs with the same 
characteristics since the chat tools does not offer functionalities to organize the 
messages sent in the groups. Instead, over time – all messages will be organized 
accordantly to chronology and not easily searchable.  
  

4.3 Sharing artefacts to fix bugs in due time 
We also observed another interesting use of the chat technology related to bugs, 
namely how the participants used the tax-group chat to produce the contextual 
information around the bug for identifying a way to solve the problem. When a 
bug was reported, the developers need detailed contextual information in order to 
resolve the problem. Let us look at an example. Antonio, one developer, 
collocated at the vendor site, request additional information about the severe bug 
related to the single invoice problem. Thus, he asks in the chat group, whether he 
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can ‘see’ an example of single invoice data, which causes the screen to freeze. He 
needed this information to figure out how to solve it, by understanding the reasons 
behind the issue.  
 

‘Can you send me one example of the bug, please?’ (05 September 2017, Antonio in the tax-
group, 14:23, translated from Portuguese) 

 
Antonio could not reproduce the bug, so he required additional information 

from the client concerning the context of the bug. Therefore, Antonio asked the 
client to share the record saved in the PUB-SYSTEM database. However, Antonio 
had not realized that the client could not send him the invoice record once the 
invoice information where not being saved in the database. As the client explain 
to him: 

 
‘I can’t send you one example because it is not saving [referring to PUB-SYSTEM database]. I’m 
waiting here [save the single invoice in the database] more than 5 minutes, and it’s not 
working.’ (05 September 2017, Client in the tax-group, 14:23, translated from Portuguese) 

 
The whole client computer was frozen while the invoice was not recorded in 

the database. Thus, nothing could be done to send that information. Therefore, 
they begin to discuss how the developer can get more contextual information. At 
first, Antonio does not really comprehend the issues as why he cannot get a copy, 
but through their discussions, he begins to realize the problem. 

 
‘Ok. So, send me one [example, i.e., the record] saved in the database.’ (05 September 2017, 
Antonio in the tax-group, 14:24) 
  
‘How can I send it to you if it even not being saved???’ (05 September 2017, Client in the tax-
group, 14:24) 

 
Clearly, none of the obvious ways to understand the problem and for the 

developer to reproduce the bug was applicable. To solve the problem the client 
decides to take a picture of the screen displaying the problematical feature and 
then share it in tax-group promptly. This client decision allowed the developer to 
gain more contextual information and thus gain insights into the critical bug: 

 
‘Antonio, I’m sending a picture! It shows the invoice data informed by me. Thus, you can 
simulate the behavior there [at vendor site]. I did it on my computer, but I tried on another 
computer, and happened the same problem.’ (05 September 2017, Client in the tax-group, 
14:25) 
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Figure 1. Client sharing a picture to help bug fixing. 

About thirty minutes after the bug had been detected and reported in the chat 
group, Antonio warned the client that he had been able to reproduce the bug, and 
he had identified that it was an SQL code which caused the 'freezing' of the 
system. At that moment, another developer, Carlos, decides to collaborate and 
asks the client to send him more information regarding the bug. Especially he tries 
to uncover how the input-data have affected the operation of the PUB-SYSTEM. 
Carlos request that the client provides him with the 'database status' (a set of 
database server resources, e.g., memory, disk, and CPU, necessary for performing 
the database's tasks). A few minutes later, the client, then helped by a database 
administrator collocated at the client site, shares an SQL code in tax-group chat: 

 
‘Hi, could you ask your DBA [database administration at client site] send us the “database 
status”?’ (05 September 2017, Carlos in the tax-group, 15:00) 
 
‘Yes, just a moment, please. I’m checking this with him.’ (05 September 2017, Client in the 
tax-group, 15:00) 
 
‘See what the DBA informed to me [client pasted following dialog]: “This SQL instruction is 
using all database server resources: [Complete SQL instruction]”.’ (05 September 2017, Client 
in the tax-group, 15:03) 
Reproduce a bug is an essential software developer strategy to understand and 

fix it. While the bug systems offer artefact-sharing and bug-reporting 
functionalities, this is often not enough to reproduce the contextual information 
required to solve an urgent bug. When it comes to urgent bugs, the importance of 
swiftly interaction between the vendor and the client is essential, if they are to fix 
the bug in due time. There the synchronous functionality of the chat technology 
turned out to be of an essence. In the GOV-IT project, the possibility of 
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synchronous collaboration offered by chat technology was a substantial advantage 
to solve severe bugs promptly, compared with the traditional bug fixing protocol 
established at the beginning of the project. What makes this case interesting is that 
the client makes use of the synchronization feature advantage of the chat 
technology to share different sorts of artefacts (e.g., picture and code) address to 
aid the developers to reproduce the bug and then solve the problem. Moreover, we 
observed several different urgent bug reports in the production environment. In 
each case, we saw how artefacts were shared in tax-group chat to assist the 
developers, and even the project managers, to reproduce, understand, and 
synchronously fix urgent bugs.   

4.4 Mutual dependence 
We observed several cases in which tax-group chat made it possible for the 
distributed team to collaborate across sites fixing severe bugs promptly. In those 
cases, both vendor and client enacted mutual dependence between the developers 
involved in resolving the bug and the client who had detected the bug. The mutual 
dependency turned out to be an important feature to ensure the collaboration had 
successful results. To illustrate the importance of mutual dependence, we continue 
exploring the single invoice example as the severe bug in the production 
environment. During our observation in tax-chat group, we notice that the client 
suggested that the PUB-SYSTEM build from the day before might had caused the 
problem. However, Antonio disagrees with the client arguing that ‘yesterday’ 
system build activity did not impact on the single invoice functionality. In their 
attempt to fix the issue, this turned out to be an important discussion.  
 

'I’d like to reinforce that this problem began after the deployment of [new features in the 
production environment] because this morning it was working normally.’ (05 September 2017, 
Client in the tax-group, 14:24, translated from Portuguese) 
 
‘Ok, I got it, but we did not deploy anything related to invoice. I think it isn’t related to the new 
system deploying. I’ll check this out and return to you.’ (05 September 2017, Antonio in the 
tax-group, 14:25, translated from Portuguese) 

 
What we see here is an example of how the client and the developer are 

mutually dependent upon each other in the joined task of identifying the reason 
for the detected bug. We see how they exchange ideas of how the bug was created 
and when it was created. Following the above discussion, the client begins to 
report additional problems related to a different set of PUB-SYSTEM functionality 
trying to prove his assumption that the previous deployment of the system trigged 
the bug. The quotes below demonstrate a tension which begin to emerge due to 
the rapid interaction and opportunity for the client to continue interacting with the 
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developers – even though the developers would prefer not to be interrupted and 
instead have time to work on the problem, as established in SLA contract.  

 
‘Another user is not able to save the public debts [another system functionality]. It’s worrying, 
what’s happening??? Peter [project manager] and Carlos [another developer] could you say 
something about it?’ (05 September 2017, Client in the tax-group, 14:27, translated from 
Portuguese) 
 
‘I already told you that we are figuring it out. I’ll inform you, ok?’ (05 September 2017, 
Antonio in the tax-group, 14:28, translated from Portuguese) 
 
‘Sorry, I’m just reporting another [case of the same] bug.’ (05 September 2017, Client in the 
tax-group, 14:27, translated from Portuguese) 
 
‘We already know that.’ (05 September 2017, Antonio in the tax-group, 14:29, translated from 
Portuguese) 
 
‘OK!’ (05 September 2017, Client in the tax-group, 14:29, translated from Portuguese) 
 
The client is dependent upon the developer to resolve the bug and is unable to 

continue their work before the developers have solved the problem. In this way, 
the client is dependent upon the developers to solve the problem, while the 
developers are dependent upon the client to learn about the background of the 
bug. In this way, the client is dependent upon the developers to solve the problem, 
while the developers are dependent upon the client to learn about the background 
of the bug. In this way, the above demonstrates the mutual dependence provided 
by chatting technology when, firstly, the client generates an interdependence on 
actions between two developers once he points out his bug-cause assumptions 
trying to help them; and secondly, he seeks answers from the developers, and he 
involves the project manager, regarding the status of the bug fixing. The bug 
tracking systems systematize bug information allowing both client and vendor to 
know details about the bug such as; who is fixing the bug and what is the bug 
fixing status. On the other hand, those systems are highly dependent on the bug 
report quality informed by the users, and it is the primary barrier to be overcome 
in those kind systems. However, while chat technology allows mutual dependence 
once the client can suggest and follows bug fixing status synchronously, it 
increases the stress between the vendor and the client, such we observed in this 
case. Therefore, the chat technology affords the interaction by making it possible 
for others to monitor the interaction between others and act accordingly. 
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5 Discussion  
New technologies have entered software engineering since Schmidt and Simone 
(1996) wrote their paper on a coordinative mechanism more than 20 years ago. 
Bug tracking systems are designed to coordinate all the work of identifying, 
reporting, and fixing bugs during software development processes. The basic 
design of bug tracking systems is to integrate and reduce the efforts of 
coordination by supporting the extra work of handling dependencies among tasks 
and people (Šmite et al. 2017) and thus reduce cost and time – and hopefully 
achieve improved IT products (Espinosa et al. 2007).  

Surprisingly, we found that introducing chat technology to the bug fixing 
practices, the software developers did not aim to reduce efforts of articulation 
work, as expected. If that had been the case, the focus would be to reduce the 
connections and dependencies within the work. Instead what made them introduce 
chat technology was an interest to increase the social interaction – and thus 
increasing the required efforts of articulation work with their remote colleagues. 
So rather than lowering connections and dependencies within the work, supported 
by the asynchronous nature of the existing bug tracking system, the vendor and 
client used the chat technology as a vehicle to coordinate their bug fixing 
activities synchronously. They increased the dependencies across sites (including 
the client) thus producing closely-coupled work arrangement. The closely-coupled 
work arrangement was important for them because the GOV-IT system was 
already in-use, thus users replied upon the stability of the functionalities. Thus, 
closely-coupled synchronous interaction was required to handle the complexities 
of the ‘design-after-design’ nature of the software development work 
(Bjögvinsson et al. 2012). Despite the participants being geographical dispersed, 
the chat technology added functionality, which the existing bug tracking system 
Redmine could not provide. Other research has identified closely-coupled work as 
supportive for collaboration across geography (Bjørn et al. 2014; Jensen 2014) 
because it forces frequent interaction despite collaborators being dispersed. Our 
work suggests that by introducing chat technology they did not reduce efforts of 
articulation work, but instead increased the dependencies forcing frequent 
interaction across vendors and clients.  

Social interaction in programming activities is salient in open source projects 
(Dabbish et al. 2012). Here the work is often asynchronous and by default 
geographical distributed. What makes open source project function, is the ways in 
which the development platform (e.g., GITHUB) provides ways for the developers 
to monitor the collective effort of the team, faciliting individuals to know in what 
ways their current tasks are dependent upon the tasks of others. In this way, the 
development platform provides transparency in open source work. So how come 
the existing development platform Redmine not being enough for the client and 
developers in our case? What was it lacking?  
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Analyzing our case, it became clear that rather than introducing chat 
technology as a substitute the face-to-face communication, the SKYPE groups 
served as a new mechanism of interaction in supporting coordination between the 
software developers and the client. The chat technology made it possible for the 
client to monitor the availability of the software developers, who could resolve the 
detected bugs in a timely manner. In addition, the chat technology also made it 
possible for the developers to monitor urgent detected bugs in due time ensuring 
that bugs were resolved following the contractual agreements avoiding financial 
penalties. In this way, the chat technology introduces accountability to the 
collaborative relation between the client and the software developers (de Souza 
and Redmiles 2011). The chat technology added social translucence (Bjørn and 
Ngwenyama 2009; Erickson and Kellogg 2000) into the IT eco-system 
comprising REDMINE, email – and the chat technology, which together supported 
the collaboration in different ways. On the one hand, the chat technology provided 
accessibility for collaborators to make visible while monitoring each other’s 
actions, and thus allowing individuals to act accordantly - and ultimately create 
accountability. When we look at the use of chat technology in the bug fixing 
activities, we see how the technology provides the developers the ability to 
monitor the interaction of others. Because of the nature of the chat technology 
being technically setup as multiple group chats, each with different sub-topic 
areas, made it possible for the team members to not only monitor specific 
individuals – but instead monitor and have access to the complete set of 
interactions which all developers have with the client. In this way, they are able to 
continue the work of others explicitly coordinating with fellow developers.  

Early work on the use of chat technology in the workplace pointed out how the 
employees did not find chat useful in their everyday interaction, but instead 
perceived the chat technology as a superfluous tool not adding anything 
significant to the coordination (Cataldo et al. 2006; Herbsleb et al. 2002). Our 
empirical data from the GOV-IT project displays an entirely different insight about 
chat technology in software development. In our case, the chat technology was 
perceived by the developers and the client as beneficial and useful - thus adding 
new functionality to the ecology of systems, which the current development 
platform was not able to do.  

Let us return to our research question: How does the vendor and the client use 
chat technologies when coordinate bug fixing activities? In our analysis, we 
identified different usages, which was essential for the choice of introducing chat 
technology into the collaboration. We found that the chat technology provided the 
participants new ways of monitoring the availability of developers as well as 
monitoring the urgency of detected bugs in an accessible and synchronous way 
supporting coordination. In Brazil, 73% workers from the software industry 
reported using WHATSAPP and SKYPE as important chat technologies on regular 
bases and in various different types of work situations (Pinto, Garcia, and Tenório 
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2017). This suggests that the challenge related to cost/benefit in groupware 
technology adaption (Grudin 1994) was solved by supporting the different yet 
dependent needs for synchronous collaboration to coordinate the work (Gutwin et 
al. 2004). Chat technology used in the GOV-IT project enabled the client to report 
severe bugs, and developers to fix detected bugs in a timely manner. The chat 
technology allows software developers to interact closely with the remote client 
supporting both spontaneous and opportunistic communication Herbsleb et al. 
(2002). Finally, the chat technology functioned as a mean to request and share 
artefacts synchronously making it possible to resolve severe and urgent bugs in 
due time. A feature, which is important for both the client and the vendor. For the 
client, chat technology allowed the participants, who are stuck in a breakdown 
situation working with a detected bug in a ‘design-after-design’ system 
(Bjögvinsson et al. 2012) to continue their work with citizens in the municipality 
accordantly to schedule. For the vendor, the chat technology allowed the 
participants to learn and know about the bugs in due time reducing the risk of 
financial penalties. Finally, chat technology enabled software developers in 
demonstrating commitment when coordinating their individual yet mutual 
dependent work activities (Schmidt and Bannon 1992). The mutual dependence 
emerges in the case, because of the time constraints giving by the contractual 
agreement stipulating that participants must verify synchronously whether severe 
bugs have been detected and solved. 

The informal nature of the chat technology, combined with the rapid exchange 
of messages as well as the persistent of the shared interaction and the ability to 
link in other materials, like the screen shot, made the chat technology the 
preferred tool for coordination between the vendor and the client for bug fixing. 
So, while they did have access to a formal coordination mechanism (REDMINE), 
which was designed to reduce the effort of articulation work, we found that in our 
case, it was not about reducing articulation work – but instead about providing a 
different type of cooperative interactions. Our results suggest that we as CSCW 
designers should consider how to re-design and re-configure bug tracking 
systems, to not only reduce the effort of articulation work – but also support the 
coordinative practices involved in detecting, analyzing, and resolving urgent and 
severe software bugs synchronously. Such designs should take into account how 
participants are able to report detected bugs in a timely manner and request and 
share artifacts explaining the contextual nature and details important for resolving 
bugs in due time. By introducing chat technology to the bug fixing activities the 
software developers were able to facilitate their mutual dependencies involved in 
coordinating bug fixing activities by providing social translucence to the 
interaction across geographical sites, software developers, and users. The above 
contribution expands prior CSCW research by introducing social translucence 
(Erickson and Kellog 2000) to the practices of software development. Prior 
CSCW research have demonstrate how awareness is an important feature of the 
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collaborative work of software developers. For example, Gutwin et al (2004) 
identified how awareness was an important feature of open-source software 
development, and De Souza and Redmiles (2011) continues this work arguing for 
the critical role of awareness network providing information to the developers 
about ‘who should be monitored and to whom their actions should be displayed.’ 
Extending that, our research shows that the bug fixing coordination goes further 
than monitoring the work of distributed developers. We argue that chat 
technology not only indicates the availability of the software developers, but also 
enable developers and users, who are mutual dependent in their work to 
coordinate bug fixing activities by providing social translucence. Social 
translucence extends awareness by making activities and practices visible 
available for others to monitor and act accordantly introducing accountability to 
the distributed work (Bjørn and Ngwenyama). When, Handel and Herbsleb 
(2002), discuss the advantages of chat technology in the workspace as a potential 
communication tool to coordinate tasks in workspace, our data demonstrate how 
and in what way. While Cataldo et al.  (2006) show how awareness is important 
when designing coordination tools, we argue the importance of designing tools for 
bug tracking and fixing supporting social translucence, and that chat technology 
functionality is a viable approach.  

Chat technology supported the software developers in interacting with the users 
concerning bugs identified in the IT system-in-use. Thus, our data shows the 
benefits in how chat technology enables software developers and users in 
resolving bugs. However, before we replace interaction concerning the 
coordination of bugs with chat technology, it is important we also consider the 
potential problems, which chat technology entails. While the informal language 
supported the software developers and users in our case, using informal language 
might also risk causing miscommunication (Handel and Herbsleb 2002). This 
challenge is based upon the fundamental challenge of creating common ground 
within geographically distributed teams (Bjørn et al. 2014; Jensen 2014; Jensen 
and Bjørn 2012; Jensen, Storm, and P. Bjørn 2011). Chat technologies does not 
automatically allow collaborators to establish common ground, since it depends 
upon whether the collaborators are able to establish and maintain a shared context 
including professional and domain specific languages (Bjørn and Ngwenyama 
2009). By providing the opportunity for open-ended interaction, chat technology 
is a malleable technology, which was important for the software developers in our 
case. However open-ended and malleable technologies also risk an increase of 
irrelevant interaction and experiences of wasting another people time (Wang and 
Redmiles 2016). Chat technology enable certain open-ended interactions 
supporting social translucence in the communication; but chat technology can also 
constrain work and activities if the technology-in-use patterns are not structured, 
developed, and agreed upon by the collaborators in explicit or implicit protocols 
of use.  
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6 Conclusion 
Software development project is immediately collaborative and has always been a 
core CSCW domain to explore. With the increased use of diverse sets of social 
computing technologies in the workplace, we are also witnessing how the 
definition of workplace technologies are changing. CSCW technologies are no 
longer ‘just’ about decreasing the efforts of articulation work through 
coordination, but instead serve as the technological foundation of cooperative 
practices within the workplace. In our case, we found that chat technology served 
as a technological platform for mediating social translucence across the vendor 
and client by allowing to display and monitor activities and creating 
accountability in the coordination activities. 

Despite having access to multiple advanced software development 
environments supporting the coordination of bug fixing activities, we found that 
the software developers in Brazil chose to use chat technology for their 
coordination both within and across organizations. By using the chat technology, 
the software developers were able to organize timely coordination, ensuring the 
newly detected bugs were resolved quickly, and that contractual agreements were 
held reducing the risk of financial penalties. Our work proposes to re-think 
functionalities in bug tracking systems and include considerations for how to 
support synchronous interaction in closely-coupled work across distance – 
ensuring that bugs are fixed in due time. 
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