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Abstract

Web 2.0 technologies, such as wikis, blogs, tags and feeds,
have been adopted and adapted by software engineers. With
the annual Web2SE workshop, we provide a venue for re-
search on Web 2.0 for software engineering by highlighting
state-of-the-art work, identifying current research areas, dis-
cussing implications of Web 2.0 on software engineering, and
outlining the risks and challenges for researchers. This report
highlights the paper and tool presentations, and the discus-
sions among participants at Web2SE 2011 in Honolulu, as
well as future directions of the Web2SE workshop commu-
nity.

1 Introduction and Motivation

Social software is built around an “architecture of participa-
tion” where user data is aggregated as a side effect of using
Web 2.0 applications [18]. Web 2.0 implies that processes
and tools are socially open and that content can be used in
several different contexts. Web 2.0 tools and technologies
support interactive information sharing, data interoperabil-
ity and user-centered design. For instance, wikis, blogs, tags
and feeds help us organize, manage and categorize content
in an informal and collaborative way [24]. Some of these
technologies have made their way into software development
processes and platforms [1]. These processes and environ-
ments are just scratching the surface of what can be done
by incorporating Web 2.0 approaches and technologies into
collaborative software development. Web 2.0 opens up new
opportunities for software developers to form teams and col-
laborate, but it also comes with challenges for developers and
researchers.

One goal of the annual Web2SE workshop is to investigate
how Web 2.0 technologies can improve software development
tools and practices. However, as Ian Davis phrased it in a
blog post!, Web 2.0 is more than just mere technologies, it

Thttp://blog.iandavis.com /2005 /07 /04 /talis-web-2-0-and-all-that /

is an attitude. Web2SE aims at improving our understand-
ing of how this attitude, manifested in technologies such as
mashups or dashboards, can change the culture of collabora-
tive software development.

Web2SE 2011 at the International Conference on Software
Engineering (ICSE) in Honolulu, Hawaii, USA, was attended
by 23 registered participants. In four sessions, a total of six
research papers were presented and discussed by all partici-
pants. For each paper, there were ten minutes of presentation
by the authors, followed by discussion initiated by a number
of questions prepared in advance by one or two workshop
participants, as well as free-format discussion with all par-
ticipants. In addition, we had an invited demonstration of
a Web2SE-related tool — Pex4Fun from Microsoft Research
— and a session in which the participants were encouraged
to demonstrate their own tools in an informal setting. The
workshop concluded with a wrap-up discussion in which par-
ticipants got together in small groups and brainstormed ideas
on the future of social media in software development.

In the spirit of the workshop topic, throughout the day we
took notes and shared our findings by means of several Web
2.0 technologies, using a shared Google Document? as well
as our @Qweb2se Twitter account® along with the #web2se
hashtag?. The remainder of this paper is structured as fol-
lows. After a short review on the objectives of Web2SE, we
outline the papers and demonstrations that were presented
at Web2SE 2011 in Sections 3 and 4, and we review the
wrap-up discussion in Section 5. Section 6 concludes the re-
port by outlining future work of the Web2SE community. A
workshop report from one of the workshop participants can
be found on the ICSE 2011 blog®.

2A read-only version of the Google Document is available online at
http://tinyurl.com/web2sellnotes.

Shttp://twitter.com/web2se

4An archive of the #web2se Twitter stream is available online at
http://tinyurl.com/web2selltweets.

Shttp://icse2011w.posterous.com/web2se-2011
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2 Objectives

The Web2SE workshop has several objectives:

e To collect an overview of the latest developments with
regard to the use of Web 2.0 technologies in software
development. Some Web 2.0 technologies, such as wikis
[15], facebook [4], blogs [19], social bookmarking [9],
micro-blogging [5] and tagging [23], have already been
adopted by software developers and development envi-
ronments. In addition, projects such as Cloud9 IDES
and websites such as Stack Overflow [26] bring Web 2.0
into software development. At Web2SE 2010, the po-
tential move of the IDE into the browser was one of the
main discussion points [27].

e To explore new opportunities that Web 2.0 creates
in software development. Web 2.0 enables new ways
for developers to form teams to create software, to by-
pass traditional hierarchies of power in organizations,
to get ideas heard and acted upon from any organiza-
tion member, to socialize and promote ideas, and to use
new forms of computation, such as Mechanical Turk”,
to solve previously difficult, yet impactful problems [3].

e To investigate to which extent the “socially open” atti-
tude of Web 2.0 applies to software development, and
how to balance the architecture of participation and in-
dividual productivity. Web 2.0 applications are increas-
ingly driven by data and the key advantage of Internet
applications is the extent to which users add their own
data [18]. A promising route uses data collection and
analysis techniques from the field of software repository
mining for recommending relevant bugs, developers, or
artifacts that can be enriched with data provided by
software engineers or collected from the way they inter-
act with their development tools [6].

e To explore how Web 2.0 technologies can be incorpo-
rated into and adapted to software engineering pro-
cesses and methods.

e To discuss potential risks of using Web 2.0 in software
development. Protecting the privacy and reputation of
individuals participating in Web 2.0 systems, and mak-
ing sure that data stored in those systems has proper
access restrictions is essential.

e To highlight challenges for researchers who are
studying the use of Web 2.0 in software development.
Researchers have a responsibility to ensure that tools
are consistent with the values of the organizations in
which they are deployed. Another challenge lies in the
difficulty of creating new social networks to test new tool
ideas. We discuss ways in which researchers can create
and evaluate new tools despite the difficulties of achiev-
ing wide-spread adoption, something that is essential to
the success of Web 2.0 tools.

Shttp://cloud9ide.com/
"https://www.mturk.com/
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3 Accepted Papers

In this section, we briefly review the six research papers that
were presented at Web2SE 2011 and we highlight important
points made during the discussion of those papers.

Measuring API documentation on the web. In the
first paper presented at Web2SE 2011, Parnin and Treude
[20] discussed an empirical study on the extent to which the
methods of one particular AP — jQuery — are documented on
the Web. Websites, such as blogs, forums and Q&A portals,
have changed the way software is documented by allowing
developers to create and communicate knowledge and ex-
periences without having to rely on a central authority for
official documentation. To understand how documentation
via social media augments more traditional forms of docu-
mentation, the authors analyzed the first ten search results
for each of the methods in the jQuery API. They found that
87.9% of the API methods were covered by software develop-
ment blogs, and that these blog posts were written by a large
group of authors. They conclude that API documentation
through social media can provide high levels of coverage and
that it gives readers a chance to engage with authors.

The discussion for the paper focused on the nature of blog
posts (advanced vs. introductory) and on the motivations of
bloggers to contribute content. One of the findings — the
importance of blogging for evangelists in a particular com-
munity — was confirmed by a recent paper by Pagano and
Maalej [19]. Another interesting topic that came up during
discussion is the nature of API methods that are documented
using social media vs. the nature of those that are not. Are
the API methods that have not been blogged about simply
the ones that developers do not have problems with? Or are
those parts of the API orphaned?

Towards understanding Twitter use in software en-
gineering: preliminary findings, ongoing challenges
and future questions. The second presentation at the
workshop explored the use of the micro-blogging service
Twitter by software engineers and its effect on communi-
cation within software engineering projects. Bougie, Starke,
Storey and German [5] used archival analysis to quantify
some basic parameters of Twitter use by software engineers
and triangulated their findings with qualitative data ob-
tained through the manual coding of 600 tweets. The authors
found that the software engineering community leverages
Twitter’s capabilities for conversation (through @-replies)
and information sharing (through hyperlinks) more than the
general Twitter audience, as found by Java et al. [11]. Top-
ics discussed by software engineers on Twitter include: cur-
rent projects, seeking or providing technical help, gadgets
and technologies, current events, and daily chatter. Twitter
brings the “water cooler atmosphere” to distributed devel-
opers.

A challenge that was discussed at the workshop is how
to identify software engineers on Twitter. LDA topic anal-
ysis, social network analysis, follower analysis, and trying
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to mine source code repositories and compare author names
were among the suggested techniques. In addition, different
projects attract different communities on Twitter. For ex-
ample, most Linux-related Twitter accounts are from Linux
users, whereas most Eclipse-related Twitter accounts belong
to Eclipse developers. The role of Twitter compared to other
communication and coordination mechanisms for software
developers was also discussed. Does Twitter replace instant
messaging? Is it possible to move a conversation from one
medium to another?

Leveraging social media to gather user feedback for
software development. In their paper on the role of so-
cial media to gather user feedback, Bajic and Lyons [2] used
data from the collaborative feedback tool UserVoice® and in-
terview data to analyze how software companies are finding
ways to use social media techniques to gather feedback from
users. Their work is motivated by the fact that social me-
dia service offerings, such as Facebook and LinkedIn, have
emerged over the past few years, and that companies, such
as Dell, are finding creative ways of using social media®. The
authors analyze four factors and the way they influence the
use of social media: company size, transparency, software de-
ployment, and number of social media tools in use. Several
challenges come with managing user feedback: identifying
the best ideas, sustaining a community, and avoiding disclo-
sure of ideas to competitors.

The discussion for this paper commenced by pondering
whether companies actually feel like they are missing out on
feedback from customers or whether they shun collaborative
feedback because of trust and noise issues. We also discussed
whether users on websites such as UserVoice are reflective
of the general user population of a product. If companies
have users vote on feature requests, are they more likely to
share hard-to-implement features vs. features that are easy to
realize? What is the tipping point for the number of people
asking for a feature before the company implements it?

Automatic status updates in distributed software de-
velopment. King and Lyons [12] presented a paper on au-
tomatic status updates in distributed software development.
They developed an Eclipse plugin that automatically deter-
mines a user’s activity in their Eclipse IDE and publishes
that activity information as the status in an instant messen-
ger client. The status is updated as soon as the user changes
their activities in the IDE. The tool was evaluated by demon-
strating it to 81 academics and industry workers, and by in-
terviewing them about the perceived benefits and usefulness
of the tool. The authors found various factors that impact
the need for such automatic status updates. These factors
include the amount of work experience of a given user, their
experience with distributed software development, and their
seniority level on the team. Automatic status updates might
also play a role in interruption management.

8http://uservoice.com/
9http://en.community.dell.com/
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The potential use for interruption management sparked
discussion at the workshop. As Christoph Walesch writes in
his blog post on Web2SE 2011'°, “Interruptions through IM
messages, Skype calls, email popups, Twitter, etc. have an
impact on focus and productivity. Fach interruption moves
our focus to an incoming email for example, even if we decide
to ignore it. It takes some time to re-focus on the original
task. And even worse, you have no chance to get into deep
focus, a focus you need to carefully analyze difficult problems.
So I think we should extend the scope of such a tool to all
interrupters and then conduct research about the productivity
and quality impact of an interruption-aware working style.”
Other discussion items included whether team size deter-
mines the usefulness of such a tool, and how researchers could
measure “prevented interruptions” in a meaningful way.

Supporting the cooperation of end-user program-
mers through social development environments.
Singer and Schneider [22] presented a paper on how in-
sights from Communities of Practice research (e.g., Wenger
et al. [28]) can be implemented using social media in soft-
ware development. Their work is motivated by the fact that
many programs are being created by end users without for-
mal training in software development, and that these end
users are often unaware of software engineering principles.
The authors connect insights from Communities of Practice
research to social software in order to form communities of
end-user programmers. Some of the lessons from the Com-
munities of Practice research include: building a commu-
nity by enabling public and private exchanges, encouraging
contributions by embracing and engaging lurkers as well as
supporting all levels of involvement, and stabilizing the com-
munity by making value visible and by supporting reputation
building.

As the most important lesson from this work, the work-
shop participants discussed the theme “Know your commu-
nity”. Knowing one’s community means learning what they
do, what they want, what their goals are, and to support
their interests rather than subjecting them to your own inter-
ests. Several pieces of related work came up during the dis-
cussion: the book “Designing for the Social Web” by Porter
[21], a recent paper by Monroy-Herndndez et al. on attri-
bution [17], and work by Luther et al. on success factors in
online creative collaboration [16].

Wikigramming: a wiki-based training environment
for programming. In the last paper presentation at
Web2SE 2011, Hattori [10] introduced Wikigramming!!,
a web-based collaborative programming environment for
Scheme that aims at being as simple to use as a wiki. Each
page of a Wikigramming project contains source code for
one Scheme function, and users can edit any function at any
time and see the results of their edits instantly. The work is
motivated by the fact that, particularly in open source, de-

10http:/ /icse2011w.posterous.com/web2se-2011
Uhttp:/ /wikigramming.com/
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velopers are often unable to see their changes right away due
to complex patch and verification processes. To avoid spam
and mischief, modified versions of a working program have to
pass unit tests that were contributed by other users. Wiki-
gramming is particularly aimed at training new developers
and prototyping for end users.

Apart from its inherent simplicity, one of the advantages of
Wikigramming discussed at the workshop is the lack of ver-
sion control along with its obstacles and coordination prob-
lems for small projects. Since Wikigramming had not been
evaluated, a classroom experiment was suggested to verify
the ideas and concepts. Related tools that were mentioned
during the discussion at the workshop include Pastebin'?,
codepad'?®, and the recently published Collabode [7].

4 Demonstrations

At Web2SE 2011, we had one invited demonstration —
Pex4Fun from Microsoft Research — and a one-hour session
where we encouraged workshop participants to demonstrate
their own Web2SE-related tools in an informal setting. All
demonstrations are described in the following paragraphs.

Programming on the Phone and in the Cloud with
Pex4Fun. Pex4Fun'* from Microsoft Research is a web-
based gaming environment for teaching programming. Users
edit C+#, Visual Basic or F# code in a browser, and Pex4Fun
executes and analyzes it in the cloud. In particular, Pex4Fun
determines interesting input values that help users under-
stand what their code is actually doing. Pex4Fun also fea-
tures coding duels where users write code trying to match
the output of a secret implementation. Pex4Fun finds the
discrepancies between the users’ code and the specification.
Pex4Fun adds functionality to design courses that teach pro-
gramming at various levels.

Social features in Pex4Fun include the display of usage
statistics, a live feed of users’ interactions with certain puz-
zles, and an application for the Windows Phone 7'°. The
phone applications allows users to write scripts for the phone
on the phone. It uses the touch screen as its programming
paradigm, and utilizes the various input and output options
of a mobile phone.

Pex4Fun was demonstrated by Nikolai Tillmann from Mi-
crosoft Research [25].

Pollicino. Pollicino'® is an Eclipse plugin developed by

Guzzi et al. [9] that introduces collective code bookmarks
into the IDE by enabling users to create links to locations
in files. The concept of text bookmarks is preserved while
functionality for creating, deleting and managing bookmarks

2http:/ /pastebin.com/

Bhttp://codepad.org/

M http://pexdfun.com/

5http:/ /research.microsoft.com /en-us/projects/touchstudio/
LOhttp:/ /www.st.ewi.tudelft.nl/~guzzi/pollicino/
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are added. Pollicino aims at supporting software comprehen-
sion activities. Arie van Deursen demonstrated Pollicino at
Web2SE 2011.

Work Item Explorer. Work Item Explorer is a research
prototype that facilitates the flexible, iterative exploration
of IBM Jazz!” data, focusing primarily on work items. It
provides several visualizations, such as bar charts, tag clouds
and graphs, and automatically coordinates them. Work Item
Explorer is built on the Choosel framework'® for web-based
visual data exploration [8]. Christoph Treude demonstrated
the tool at the workshop.

StakeSource 2.0. StakeSource 2.0'? is a web-based tool
that uses social networks and collaborative filtering to iden-
tify and prioritize stakeholders and their requirements [14].
The approach utilizes crowdsourcing and stands in contrast
to traditional approaches to requirement elicitation that em-
ploy system analysts. StakeSource was demonstrated by Soo
Ling Lim.

Automatic Status Update. The Automatic Status Up-
date tool that was presented by Abayomi King [12] earlier
in the workshop was also part of the informal demonstration
session (see the previous section for a description).

5 The Future of Social Media in
Software Development

We concluded Web2SE 2011 with a discussion session in
which the workshop participants got together in four small
groups to brainstorm ideas on the future of social media in
software development. In particular, participants were asked
to envision what the future of social media in software de-
velopment would look like. The main ideas from each of the
groups are outlined below.

Group 1. The first group envisioned hobbyists that are
able to develop software that suits their needs by being con-
nected to experts. Large software companies will no longer
exist and marketing will be done using social and virtual
channels. There was discussion on whether social media will
lead to fewer or more developers. In any case, the influence of
social media in software development will lead to democrati-
zation. On a more technical level, the first group envisioned
improved discovery of libraries and reuse of components at
a higher level than today.

Group 2. Group 2 envisioned a state where everybody is
a developer, programming will be closer to literate program-
ming [13] and not as “nerdy” anymore, and the distinction

1Thttps:/ /jazz.net/
8http://thechiselgroup.org/choosel
http:/ /www.stakesource.co.uk/
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between users and developers will no longer be clear. Devel-
opment will be collaborative, making use of content created
by other people, and focusing on mashup products. Coupling
between components will be done in visual editors, with a
secondary textual view. IDEs will be better at understand-
ing natural language to capture context, and developers will
use a Twitter-like language to define requirements. These
requirements will be used to perform a social search that re-
sults in a web of developers that have previously dealt with
similar requirements. IDEs will also be better at data mining
and adjust based on the abilities and mindset of the devel-
oper. Helper tools, such as Pex??, will be built into IDEs.

Group 3. The third group also envisioned a future in
which everybody is a developer. Software development will
be moving to the masses. In the spirit of Abraham Lincoln’s
Gettysburg Address, the group proclaimed, “Software of the
people, by the people, for the people, shall not perish from
the earth.” Programming will be done using natural lan-
guage or by acting programs out. In fact, programming will
be effortless and the only remaining problem will be defining
the requirements. Requirements will be determined by cap-
turing and observing everything we are doing in order to find
out what we need. Based on that, many alternatives will be
generated that will be presented to the users to choose from.
Requirements will be communicated by showing examples or
similar products. Software will also be able to adjust to the
moods of the developers.

Group 4. The last group wondered whether the distinc-
tion between professional and end-user developers will start
to blur. The constraints around contributing to software may
start to disappear and the programmer base will change. So-
cial media will enable more people to participate, however,
the number of professional developers will stay roughly the
same. Domain-specific languages and programming using
gestures and natural language will be more prevalent. De-
vices will get smaller, and I/O will become ubiquitous. Pe-
ripheral devices, such as mobile phones, will be added into
what will be a ubiquitous programming environment.

6 Conclusions and Future

The Web2SE community has moved forward since the first
workshop held in 2010. At Web2SE 2010, defining what we
meant by Web 2.0 and social media, as well as explaining
particular mechanisms and tools such as Twitter, took up a
considerable amount of time. At Web2SE 2011, all partici-
pants had a clearer understanding of what tools and mech-
anisms social media has brought to software development,
and the workshop was an exciting opportunity to explore
further applications and implications of social media in soft-
ware engineering. Social media has also become more of a

2Ohttp://research.microsoft.com/en-us/projects/pex/
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mainstream topic in the software engineering research com-
munity and Web2SE-related papers are now part of many
major conferences and journals in our area.

It was interesting to see common themes emerge from the
session in which the participants of Web2SE 2011 envisioned
the future of social media in software development. All
groups thought that the line between developers and users
of software will start to blur, and that collaboration between
developers and users will be enabled through the use of so-
cial media in one way or another. The groups also envisioned
that communication with development machines will become
easier. Computers might be able to determine requirements
by themselves or at least with less user involvement, and pro-
gramming languages might become more similar to natural
language.

There are still research areas and challenges to be ad-
dressed by the Web2SE community. The use of social media
by software developers is a moving target, and new mecha-
nisms and tools are adopted and adapted faster than we can
study them. To understand and influence these fast moving
socio-technical environments, the Web2SE community will
continue to work toward its objectives: study the current
use of Web 2.0 tools, explore further potential uses, investi-
gate the implications of socially-open software development,
explore implications for processes and methods, discuss the
risks of social media, and highlight challenges for researchers
in Web2SE.
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