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Abstract

Abstract
There is no standard format for posting blog entries, which results in many
different web feed formats and APIs being used. This thesis work addresses the
problem by determining the feasibility of the development of a plug-in based
architecture, used in a mobile blogging application compatible with multiple
service providers.
During the study, a definition of what a feasible architecture would be was
made based on requirements set by the stakeholders. Six models that complied
with this definition were designed and compared. One of them was selected for
prototyping. The prototyping phase was intended to test if the architecture
could be implemented in a mobile environment. The study revealed that it is
feasible to develop a plug-in based architecture to solve the problem, although
with some limitations due to the dependency of libraries for streaming XML
transformations not yet implemented in J2ME.
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Sammanfattning

Sammanfattning
Det finns inget standardformat för att posta ett blogginlägg, vilket resulterar i
att många olika web feed-format och APIer används. Det här examensarbetet
angriper problemet genom att undersöka om det är genomförbart att utveckla
en plug-inbaserad arkitektur för en applikation till mobiltelefoner, som är
kompatibel med flera olika bloggtjänster.
Under studiens gång definierade vi vad termen genomförbart skulle innebära,
baserat på krav från olika intressenter. Sex modeller som uppfyllde definitionen
utvecklades och jämfördes. En av dessa valdes ut för att användas som grund
för en prototyp. Prototypfasen avsåg att bevisa om arkitekturen kunde
implementeras i en mobil miljö. Studien visade att det är genomförbart att
utveckla en plug-inbaserad arkitektur för att lösa problemet, dock med några
begränsningar på grund av beroende av bibliotek för strömmande XMLtransformationer som ännu inte implementerats i J2ME.
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Introduction

1 Introduction
New mobile phones provide a platform that enable users to easily upload
content to the Internet, thanks to fast browsing through the network, high
quality cameras, and interfaces that enable fast typing. With these advantages,
users have started to use their mobile phones as multimedia recorders of their
life, uploading content to the Internet to share it with others. Mobile blogging is
an activity that benefits from such characteristics. It is used by millions of
people to express whatever they want, by exploiting the newest technologies
within mobile devices.
Sony Ericsson Mobile Communications is a global company focused on the
development of mobile devices. The company strives to make products that are
enticing to end-users, by using the latest technologies and adding new
applications that enhance the customer’s experience. Following the interest of
their customers, they developed a blog application that enables users to submit
blog posts to Google’s blogging service - Blogger.
Sony Ericsson would like, however, to expand the service they offer within
their current blog application. They plan to create a blogging application that
may be adapted to any company that provides a blogging service. The objective
of this Master’s thesis was to determine if it is feasible to develop a plug-in
based architecture that can be used for extending functionality to different Blog
Service Providers (BSPs).
To achieve this, we defined what feasible implies for this scenario, and
generated a set of architectures that gathered the knowledge of Sony Ericsson’s
Messaging Department on this subject. Then we performed a technical
feasibility study among the proposed architectures to determine the feasibility
of the project.
This Master’s thesis was performed in collaboration between the School of
Engineering at Jönköping University, the Faculty of Engineering at Lund
University and Sony Ericsson Mobile Communications AB.

1.1 Background
Weblogging, or blogging, is an internet phenomenon that has grown in
popularity in recent years. This activity, viewed from a technical perspective,
deals with the publishing of digital content that can be added or updated
frequently, and which is open for widespread view. Blogging popularity spread
swiftly through the late 1990’s and during the 2000’s due to emerging
companies creating easy-to-use tools for managing weblogs (referred
throughout this document as blogs). These tools set up a scenario that was
prolific for the creation of new protocols and formats that support this activity.
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Most BSPs provide graphical front ends for end-users to submit content to their
blogs easily. Some of them provide APIs for enabling interaction with thirdparty applications and add-ons. And yet, a few of them provide the platform for
establishing a fully customizable blogging server. To cope with the technical
difficulties related to blogging, several web feed data formats arose, the most
prominent currently being Atom and the RSS family of formats. This might
seem as a good scenario. Developers can use the APIs and deliver applications
for virtually every terminal that can handle content and with a very low cost for
the BSPs to maintain. This strategy, however, marks a struggle between
companies: one developer needs to adapt to vendor specific standards and
formats, which may be inconsistent with the requirements of another provider.
Providing tools that may be installed within mobile devices is another problem.
These devices have limited memory and processing power. Deploying software
on them is not a simple task either, as exploiting the native capabilities of the
phone is difficult. To ease this process, specific profiles have been defined
among ranges of telephones, such as Connected Limited Device Configuration
included in Java 2 Platform, Micro Edition (J2ME). Even with the use of
profiles it is difficult to deploy solutions with similar capabilities to a wide
array of phones. This makes it hard to think of an application that can be
configured to interact with different BSPs, especially since the nature between
them may differ greatly.
Currently, some attempts have been made to join mobile companies with BSPs
to make mobile blogging (moblogging) possible. In some cases, native
applications have been coded and integrated inside the phone and are linked to
a specific BSP, while in others an application is created and based upon a
specific publishing protocol, making it compliant with all the followers of that
given protocol, while leaving all other protocols behind.
Up to now, there are no applications or frameworks that provide a unified
solution. Google has created GDATA, a new protocol that can handle both RSS
and Atom feeds. This protocol unification has created yet another standard,
with different authentication schemes that is only useful towards Google’s
internal services. There is still the problem of creating a solution that could
integrate new standards seamlessly. Not only backwards compatibility and
compliance with most of the market is desired, but also a high degree of
adaptability towards future protocols that could be implemented in the near
future.
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1.2 Problem
Figuring out a solution to the unification of formats is not an easy task. First,
unification of content is difficult to achieve. The content that one can blog may
differ from one BSP to another. If we divide blogging in media type
subcategories, besides from the typical text blogging, we have blogging of
photos, videos, links, and mixed content, among others. Even if we think on a
graphical front end that could be used to blog to several BSPs, we would have
to handle the blogging type accordingly. Then the publishing format used
should be able to support the specific type of content that we are trying to blog.
Next, the integration of a library that produces every web-feed format would
encumber the application. It can not even be ensured that such an application
exists. Even though there has been effort in unifying some of the formats in
translating libraries, the inclusion of them in an actual model is prone to
outdating and exclusion of the newer modules. That solution would also leave
out the implementation of proprietary publishing protocols that could have
been designed for a certain BSPs specific needs. This scenario is not too
farfetched, if we take into account Google’s creation of GDATA, a new
protocol that includes the advantages of both Atom and RSS, but extends the
functionalities by adding querying mechanisms that can be used within its own
applications.
Finally, information security is another aspect that should be taken into account
while handling published content, especially authentication. This aspect might
be handled differently depending on each BSP, whether it is by using a Web
service security standard, using a token based identification scheme, or another
means of authentication.

1.3 Purpose
The purpose of this thesis was to determine whether it is feasible or not, from a
technical point of view, to develop a new blog application with the capability
of extending functionality to different BSPs. This would be achieved by thirdparty plug-ins that could be plugged into the blog application. In order to
achieve this, we:
• Defined the term feasible, referring to the blog application context.
• Developed a set of models that are potentially feasible.
• Performed a feasibility study to determine the best model, and to
evaluate if it is indeed feasible to implement it.
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1.4 Scope
Sony Ericsson’s main reason for performing this work is for Concept
Development and Experimentation, and for the authors, the technical aspect is
the most relevant part of the study, as it matches our educational background.
Therefore, the feasibility study presented in this report will have a technical
focus.
Finally, we limit the proposed solutions to be plug-in based, and written in
Java, because those were limitations imposed within the thesis’ requirements
by Sony Ericsson. Java is a language that can be implemented securely within a
mobile phone. Its Micro Edition Profiles provide advantages while handling
code within different devices, and its Application Manager System eases the
lifecycle of mobile applications.

1.5 Results
In order to prove whether or not the development of the proposed architecture
was feasible, we needed to decide on how to define feasible in this scenario.
Along with people involved with the development of the Blog Application in
Sony Ericsson, we came up with the following list requirements needed to be
taken care of:
• The application may be implemented with current hardware, software,
and network restrictions
• The architecture needs to support current protocols and standards
• The architecture needs to be adaptable to future features, protocols and
standards
• A platform for the deployment of plug-ins and libraries must exist
After these criteria were established, we proceeded with carrying out a
feasibility study to find out, among a set of solutions that we designed, which
was the best solution to be taken for further development.
After carrying out the feasibility study, we obtained a model that indeed
covered the list of requirements that define it as a feasible architecture, and that
was proven to be successful in a practical way, as proven in our prototype
models.
The feasibility study by itself is another type of result. It documents the
different approaches that we took, and the reasons why we discarded the
alternative models. Sony Ericsson’s intentions of this thesis work were to use it
for Concept Development. This means that every partial result in the work,
even if it was not reflected on the final selected model, was useful for them in
the planning of the future blog application.
4
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1.6 Thesis outline
The report is divided into the following sections:
• Chapter 2 covers the topics that must be known in order to fully
understand our work. It contains a theoretical background, and a
description of what a feasibility study is and why we chose to carry it
out.
• Chapter 3 covers the first steps of the feasibility study, detailing an indepth description on the problem’s background, the objectives of the
system, and the restrictions while performing the thesis.
• Chapter 4 covers the methodology that we followed throughout the
research process, explaining why we chose to perform the thesis the way
we did.
• Chapter 5 details the realization steps in our thesis. Topics from the
selection of different architectures, to how we defined the concept of
feasibility in this specific case, and how we carried out the models to be
submitted for evaluation.
• Chapter 6 details the selection of the final model for design, and its
evaluation, based on our definition of feasible and our objectives
towards the system.
• Chapter 7 details the conclusions we arrived to, and a brief discussion of
the work and further research that could be of great impact to this thesis
work.
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2 Preliminaries
2.1 Theoretical Background
To understand the problem addressed in this thesis a theoretical background is
presented in this section. It is divided into three subsections covering what a
blog is and how it works, underlying technologies used in the prototyping
phase, and the major protocols for posting a blog entry.
2.1.1

Blogging

This section is intended to give a brief description of blogs. A definition of
what makes a web page a blog is discussed in 2.1.1.1. This is followed by an
explanation of the structure of a typical blog in 2.1.1.2. Subsections 2.1.1.3 and
2.1.1.4 provide a summary of the history of blogs and the history of mobile
blogs. Finally some thoughts of what the future holds are presented in
subsection 2.1.1.5.
2.1.1.1

Definition

According to Dave Winer, creator of Userland Software and influential in the
blogging world, the proper way of defining a blog is as “a hierarchy of text,
images, media objects and data, arranged chronologically, that can be viewed
in an HTML browser.” [1]
This definition is rather vague, as it needs to be, to capture the great variety of
blogs out there. If you browse through the Blogosphere you will discover that
the content of a blog can vary drastically. There are blogs containing video,
audio, and blogs with links to interesting web pages and online journals, among
others. Blogs can be used as a personal page or a community discussion forum.
They are used by people who want to share their personal thoughts with the rest
of the world, by software developers to discuss improvements of the latest
product, by online newspapers to keep you up-to-date of the top stories around
the globe, and many other reasons.
Because of its nature, it is very hard to describe what a blog actually is, and this
topic has been discussed over the years. Most people agree, however, that there
are no limitations regarding the content of a blog except that it has to be
ordered by the dates the entries were posted. This is the definition used
throughout our report.
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2.1.1.2

Structure

A blog is composed by entries, ordered by date. Many people and organizations
have tried to agree, on common accords, what is the definition of a blog entry,
i.e. what elements compose it. The problem is that, because of the many
different formats being used, the structure between entries varies greatly. This
makes it very difficult to do a detailed definition of the structure that is
accepted universally. On the other hand a too vague definition of the structure
of an entry is not helpful at all. Sam Ruby, an important contributor for Atom,
started in his personal website a serious discussion that drew a lot of attention
on this topic in 2003 [2]. The result was that many people deeply involved in
blog related areas (developers of Atom and RSS among others) seemed to
agree about how to define the “Anatomy of a well formed log entry”. The
results were that it must include at least:
• An author
• A creation date
• A permalink
• Some content
If the log is intended to be presented as HTML, in order to be well formed it
must also include properly escaped characters and tags nested and closed in a
proper manner.
The definition of this structure is relevant, as it is how it has been defined
among different data formats. During the thesis, we need to have a notion of
the structure of blog entries, since we need to have an internal representation of
the blog post in the phone. The more consistent our representation is to the
standard, the more easily adaptable and efficient will it be to interoperate
among standards.
2.1.1.3

History

The origin of blogs is a web page created by Tim Berners-Lee in 1992 [3]. At
this page you could find a list of all the new web sites emerging on the Web.
Two years later Justin Hall created a similar web page where he kept track of
interesting places he visited while browsing through Cyberspace. This later
evolved into a journal with daily entries, starting at 10 January 1996, and the
modern form of blogging started to take shape.
The next milestone was when Dave Winer started a news page called Scripting
News in 1997. His company also developed the first blogging software tool that
was released in the same year. The term weblogs started to be used to refer to
web pages like Winer’s and Hall’s in December 1997.
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Jesse James Garrett published a list of links to web sites similar to his own, and
in the beginning of 1999 this list contained all the 23 known blog sites. This
was also the year that the word weblog was shortened into the currently used
blog by Peter Merholz. At this point there were a lot of discussions going on
about what a blog really was. A list managed by Brigitte Eaton [4], contained
all known web pages that she considered to be weblogs. The criterion Eaton
used to determine whether to include a page or not was if it consisted of dated
entries. Because of the big influence of Eaton’s list this became the main
definition of a blog.
The number of blogs increased more and more rapidly and it soon became
impossible to keep track of them all. When Pyra Labs introduce their new
service Blogger in August 1999, it was suddenly possible for everybody who
could use a computer to create their own blog. The number of blogs exploded
and today more than 70 million blogs are confirmed [5] at a huge number of
different service providers.
2.1.1.4

Mobile blogging

The first documented posting to the web from a mobile phone is dated back to
31 May 2000. [6] Tom Vilmer Paamand sent SMS messages to his server
through a mail gateway. On the server these e-mails were transformed into web
pages and made available online instantly. Paamand actually contacted a
Danish mobile phone company and explained his idea, but they rejected it with
the motivation that they did not find the functionality useful. The following
year Stuart Woodward posted a blog entry at the blog site TypePad using a
program installed on his ISP’s server. When mobile phones got the ability to
connect to the Internet using WAP, more and more people started to
experiment with posting to web sites.
The first picture uploaded to a blog site appeared in 2002, and again it was
Woodward who posted the entry. Later that year, Mobiblog.com started a free
blog service where you could post entries from your PDA via e-mail.
Cooperation with Nokia also made it possible to post to your own blog by
sending SMS messages from mobile phones.
Nowadays, all Sony Ericsson’s high-end mobile phones are equipped with an
integrated camera, and posting a picture and some text to a blog site is very
easy. Still there are a number of improvements that can be done.
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2.1.1.5

The future

Blog service providers are constantly trying to provide new functionality to
stay ahead of the competition. These new features range from templates and
other tools to personalize your blog page, to ways of keeping track of which
pages link to your blog. Mena Trott, software designer at Six Apart, says in an
interview with Business Week Online [7] that one of the biggest issues is to
make the usage and maintenance of blogs as easy as possible with the
increasing number of features.
Today moblogging is done by native applications supporting one of the
standard blog protocols. All the existing blog applications found in mobile
phones are only compatible with one single blog service provider. The main
goal of this thesis is to change that.
As mobile phones become more and more advanced the addition of new
functionality to blog applications is of great interest. Examples of such
additions might be geo-tagging (a way of putting a where-in-the-world-am-I
stamp on your blog posts) and video blogging.
But maybe the most important goal of all is the one that Trott stresses in her
interview – to keep it simple and still provide a wide set of features. This is the
second major improvement of the Sony Ericsson blog application that we will
be aiming for in this Master’s thesis.
2.1.2

Underlying Technologies

This section presents the different technologies that we studied more in depth.
The first two subsections focus on XML. The basics of the language are
explained in section 2.1.2.1, followed by two different methods for
transforming XML in section 2.1.2.2. The reason that these chapters are
included is that all the widely used protocols are based on XML. Early in the
project it also became obvious that one of the major challenges is to comply
with all of these formats. This lead to the need of doing transformations
between different XML dialects and that is where XSLT and STX come in the
picture. The last subsection of this chapter is an introduction to the Content
Handler API which makes it possible to invoke applications that are registered
to handle e.g. a certain MIME type. This is the second major building block of
our proposed design.
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2.1.2.1

XML

XML is an acronym for eXtensible Markup Language. The structure of XML
looks like that of HTML, but there are some major differences between the
two. First of all, XML is used to represent data, and HTML is for displaying it.
In HTML you also have a limited set of predefined tags. This is not the case
with XML, in which one defines the tags and how to interpret them. An XML
document must consist of a root element and may contain elements that may be
composed of other elements, attributes, and values. The complete specification
is available in [8]. An XML document must follow a strict syntax. If it does,
the document is defined as well-formed. Furthermore, an XML document may
be valid if it complies with semantic rules imposed within a context.
<root>
<element1 attribute= “attribute_value”>element1 value</element1>
<element2>
<child1>child1 value</child1>
<child2>child2 value</child2>
<element2>
</root>

XML is used as a widespread data format for its platform independence, as it is
a format easily understandable by computers and humans, and as it allows
validation by using schema languages. In this thesis work, the format is used
for the transmission of a blog post, and as the internal representation of blog
entries. To be accepted as a valid blog post by the server, our internal XML
document must be transformed according to what a BSP expects.
2.1.2.2

XML Transformations

Two different methods for transforming an XML document are discussed in
this section. These can be used to translate between XML dialects or from
XML to e.g. HTML. Both methods are based on style sheets that describe how
the XML source document should be modified. XSLT is the more powerful of
the two, but has a larger memory footprint. STX does not incorporate all the
features of XSLT, but requires less memory.
XSLT

XSLT stands for eXtensible Stylesheet Language Transformation. It is a
standard recommendation by the World Wide Web Consortium that describes a
powerful way to transform XML documents. What you need is one input XML
source, one stylesheet, and one application that implements XSLT. With these
three components it is possible to generate an arbitrary output document. A
graphical representation of this process is shown in Figure 1.
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Figure 1: Graphical representation of an XML Transformation

The stylesheet works by matching user-declared templates to elements in the
source document. When a match is found the actions stated inside this template
are performed. It can be anything from extracting an attribute value of the
element to generating a complete HTML page. The following example shows a
few of the most commonly used stylesheet elements.
<xsl:stylesheet version="1.0">
<xsl:template match="/">
<html>
<head>
<title>Expense Report Summary</title>
</head>
<body>
<p>Amount: <xsl:value-of select="exp-report/total"/></p>
</body>
</html>
</xsl:template>
</xsl:stylesheet>

The first line in the example above indicates the start of a XSLT stylesheet. The
second line is the beginning of a template. If an element in the source document
matches the value of match, the template will be applied. In this case the HTML
document inside the template will be generated when the root element is
encountered.
The transformation possibilities in a stylesheet stretch from retrieving a value
of an element to performing for-loops and evaluating conditional statements. It
is even possible to create local variables and use these inside the templates. For
complete coverage of the XSLT standard recommendation, see [9].
The major problem with XSLT, from our point of view, is that the whole
source document will be converted to a tree representation, which has to be
stored in memory throughout the entire transformation. If the XML document
is large it will be impossible to allocate sufficient memory in a mobile phone.
This is the reason why another approach is needed; and STX might be the
solution.
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STX

STX (Streaming Transformation for XML) [10] is somewhat like a sibling to
XSLT. It is also based on stylesheets to perform the transformations, and the
format of the stylesheets is very similar to that of XSLT. In the example below
most of the features needed to do a simple XML transformation is included.
<stx:transform version="1.0">
<stx:template match="entry">
<a:entry>
<stx:process-children />
<issued/>
<standalone>1</standalone>
</a:entry>
</stx:template>
<stx:template match="title">
<title mode="escaped"><stx:value-of select="." /></title>
</stx:template>
</stx:transform>

The stx:transform element declares the start of the STX stylesheet. When an
entry element, which indicates the beginning of a blog entry, is found in the
source document the STX application will start to process the child elements
(stx:process-children) of this node. For every child element named title the
Atom compliant title element (<title mode="escaped"> </title>) will be
inserted to the output file. The stx:value-of select="." is an STX command
to get the value of the current element and print it to the output file. When all
the children of the entry elements are processed the issued and standalone
tags will be added to complete the output file. The example above is not taken
out of the blue, but a slightly modified part of the very STX stylesheet we use
to transform the internal representation of a blog post to a valid Atom
document that later can be sent to Flickr.
STX provides streaming transformations for XML documents. Transformations
are triggered via callbacks and are executed while traversing the nodes of a
document. STX operates with queries immediately surrounding the current
node, transforming and outputting event nodes as they arrive. As it discards
nodes immediately after processing, the memory usage is significantly lower
than that of XSLT.
Even though STX cannot perform all the transformations that are possible
using XSLT it is far more useful for our thesis work. The XML documents we
handle are mainly flat, as they do not have a deep nested structure, and will
require slight modifications. In this specific scenario, the use of STX brings
more advantages than the use of XSLT. This is due to the fact that the whole
tree structure of the XML document does not need to be stored in memory.
Instead, only the current node, its children, and the path back to the root are
stored. This results in a decrease of memory usage, as long as the size of the
nodes is relatively small.
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We needed to test whether if STX could provide us with enough functionality
to transform web-feed formats. Currently, only a small number of known
implementations of STX exist. The one we used in our Master’s thesis is called
Joost [11]. Even though this Java application does not implement the whole
STX standard, it has all the features we need to transform the internal blog post
representation into a final document that can be sent to a blog server.
2.1.2.3

Content Handler API

This section explains what the Content Handler API (CHAPI for short) is, and
also gives a general understanding of how it works. The technology discussed
here is of great importance to our thesis since it solved the communication
problems between the core application and the plug-ins.
What is CHAPI?

The Content Handler API can be compared to how desktop operating systems
register content types to a specific application. Within a desktop environment,
you may have one or more applications that operate in different ways on a
specific file type. While registering the applications as handlers, a user may
interact with the content as needed. CHAPI is an attempt to bring these
advantages to the mobile environment. It is defined by its specification as [12]:
“The Content Handler API and execution model let an application invoke
registered J2ME and non-Java applications by URL, by content type, or by
content handler ID.”
This means that a Java application installed on a mobile phone can be
registered to handle (display, print or do whatever you like with) a certain
content. The content can be specified using a URL, an ID or a MIME type [13].
Other Java applications and native applications can then invoke these content
handlers when needed. Let us go through an example scenario that is of great
interest for this Master thesis – the blog application.
The user of a Sony Ericsson phone wants to upload a picture to his/her blog.
The picture can be one just taken by the integrated camera, an old one located
somewhere on the phone’s file system or a picture on a web site that the user is
browsing. The user selects the image and chooses the alternative “Send to
Blog” in the menu. The blog application is launched and the previously
selected picture is displayed in the UI. After entering a title and some text to
blog, the user presses “Publish” and a few seconds later the new entry is
available on the blog server. How is it possible to launch the blog application
from these images? This is what CHAPI is meant to do. A detailed explanation
of how this works is given in the next section.
How does it work?
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The Content Handler API (JSR 211) is an optional package for J2ME. It
consists of four interfaces and four classes that make it possible to:
• Register a content handler
• Invoke a content handler and optionally receive a response
• Handle an invocation
• Search among the registered content handlers
Figure 2 shows how CHAPI fits into the software architecture of a J2ME
enabled device, such as a mobile phone or a PDA.

Figure 2: CHAPI within a mobile phone’s runtime environment

The first step towards a working Content Handler is of course the registration
procedure. This can be done in two ways [12]. A static registration means that
the application is registered when it is installed. All the necessary information
is included in the Java Application Descriptor (.jad) file. The following
example is a slightly modified version of the blog application prototype that
evolved during our Master’s thesis work.
MicroEdition-Handler-1: Daemon, image/jpg, .jpg, send, en-US
MicroEdition-Handler-1-ID: com.semc.Daemon
MicroEdition-Handler-1-en-US: Send
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These three lines will register a Java class (Daemon.class) as a content handler
for the MIME type image/jpg, the file extension .jpg and the action “send” in
the locale en-US. The ID for this particular content handler is
com.semc.Daemon.
The second way to register a Java application as a content handler is by doing it
dynamically. This means that it is done when the application is executing,
using the API. The approach is very much like the one above but it is done with
method calls instead of explicit statements in the .jad file.
Now let us assume that the static registration mentioned above is already
performed. To launch the blog application from a picture on the phone’s file
system all that is needed is to send an invocation for the content handler with
the ID com.semc.Daemon (if no other content handlers are registered an
invocation with either content type, file extension or action will work as well).
When the file browser has sent the invocation, the Application Management
System (AMS) determines whether the invoking application needs to be
terminated or not. This can be necessary due to limitations that do not allow
two J2ME applications (MIDlets) to execute in parallel in the phone. In this
case the file browser MUST exit voluntarily; otherwise the AMS will not be
able to launch the content handler. Once this step is done the blog application
starts executing. When the blog entry is posted (or if the user aborts) the blog
application checks if the invoking application requested a response. If that is
the case, a notification that the content handler is done processing the
invocation is sent. Finally the application is terminated and the AMS launches
the file browser again.
By making queries to the registry it is possible to find content handlers for a
specific file extension, etc. This gives a developer the ability to e.g. display an
image to the user without knowing anything about the image viewer except that
it can display pictures with this specific file extension.
2.1.3

Web Feeds and Web Syndication Formats

Since the quick expansion of the World Wide Web took place in the nineties,
enormous quantities of information have been made accessible. However, the
linking and usage of information was difficult to achieve, as the data was
represented in different incompatible formats. The sharing of information,
regardless of format, could provide advantages such as improved cooperation
within distributed applications, enhanced readability of documents provided by
the parsing and filtering of content, and accessing of resources independent
from platform. Thus, research was performed in order to achieve the separation
of format from content.
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Early attempts of solving the problems caused by data incompatibilities that
involved document formats were: W3C’s Platform for Internet Content
Selection [14] and Online Computer Library Center’s Dublin Core [15]. These
formats introduced the concept of using metadata as defining the semantics of
content, and paved the way for more developed frameworks such as
Ramanathan V. Guha’s Meta Content Framework (MCF) [16], and later on
W3C’s Resource Description Framework (RDF). This is detailed by OCLC’s
research scientist Eric Miller as:
“The Resource Description Framework is an infrastructure that enables the
encoding, exchange and reuse of structured metadata. RDF is an application of
XML that imposes needed structural constraints to provide unambiguous
methods of expressing semantics. RDF additionally provides a means for
publishing both human-readable and machine-processable vocabularies
designed to encourage the reuse and extension of metadata semantics among
disparate information communities. The structural constraints RDF imposes to
support the consistent encoding and exchange of standardized metadata
provides for the interchangeability of separate packages of metadata defined
by different resource description communities.” [17]
From this definition, we can take into account that some of the characteristics
of the framework can be applied for processes that involve the exchange of
information among different entities, or what Miller calls “information
communities”.
Web feeds are a concept born from these characteristics. They are data formats
containing frequently updated content and targeted to a wide array of users.
Because of the properties of a blog, these formats are of great interest. The
development of RDF gave rise to the RSS family of web-feed formats, and
later Atom along with its publishing protocol standard - APP.
While the web feed standardization process has been swift, there are still
incompatibility problems among applications. Both Atom and RSS (in its two
versions) have a strong position in the market: RSS for being the first big
standard and Atom for the advantages it brings to the users. Middle grounds
need to be established for applications and a standard needs to be reached if we
want to exploit all the benefits that web feed formats intend to give.
It would be impossible to give detailed descriptions of all the different versions
in this report. Therefore only the web syndication formats currently used by
major blog services are presented in the following subchapters. Summaries of
RSS 1.0, RSS 2.0 and Atom are given in section 2.1.3.1 and 2.1.3.2 since these
have played an important role in our thesis work.
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2.1.3.1

RSS

RSS is a family of web feed formats, specified in XML and used for publishing
digital content. RSS may stand for RDF Site Summary, Rich Site Summary, or
Really Simple Syndication. The different versions are a result of separate
working groups developing the project according to their ideas.
RSS 0.9 (short for RDF Site Summary) started as a project developed by Guha
in 1999 for Netscape Communications. The project was based on W3C’s RDF
model, and served as a basis that spawned the other formats. These other
formats were developed by the RSS-DEV working group (which kept up with
the development of RSS after Netscape dropped the project), and Dave Winer
(creating the Really Simple Syndication format).
Each release has produced a set of versions with incompatibilities among them,
as detailed by the article “The Myth of RSS Compatibility” by Mark Pilgrim
[18]. Currently, the two main branches in the family are RSS-DEV’s RDF Site
Summary 1.0 and RSS Advisory Board’s Really Simple Syndication 2.0. The
structure of the two formats is different, complicating the parsing of documents
among different sources.
This is an example of RSS 1.0
<rdf:RDF xmlns:rdf="http://www.w3.org/1999/02/22-rdf-syntax-ns#"
xmlns="http://purl.org/rss/1.0/">
<channel>
<title>Bogus title</title>
<link>http://www.example.com</link>
<description>Description of the article</description>
<items>
<rdf:Seq>
<rdf:li resource=”http://www.myblog.com/permalink1/” />
</rdf:Seq>
</items>
</channel>
<item rdf:about=”http://www.example.com/permalink1/”>
<title>Heading of an entry</title>
<link>http://www.myblog.com/permalink1/</link>
<description>Text inside the element</description>
</item>
</rdf:RDF>

This is the same example written in RSS 2.0:
<rss version="2.0">
<channel>
<title>Bogus title</title>
<link>http://www.example.com/</link>
<description>Description of the article</description>
<language>en</language>
<item>
<title> Heading of an entry</title>
<link> http://www.example.com/permalink1/</link>
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<description> Text inside the element</description>
</item>
</channel>
</rss>

The rows marked as bold in the example illustrate some of the differences. The
language tag does not exist at all in the RSS 1.0 standard. Also worth noticing
is the location of the link element. Several more differences like these do exist
and this makes it hard (or even impossible) for an RSS parser to interpret both
standards.
Even though several versions of RSS have been produced, there were still
several features left out [19]. Harvard University acquired the copyright of RSS
2.0, and froze the developmental status of the format, stating that major
changes to it would require to be handled by a different project name. For these
reasons, there was a lot of interest within several companies to construct a new
standard.
2.1.3.2

Atom

Atom is a format born to provide solutions to the conflicts within RSS 2.0. The
project started with Sam Ruby, once vice-president of the Apache Foundation,
opening a forum that discussed shortcomings of RSS, and proposed ideas that
could solve drawbacks within RSS. The new format looked to be defined as
being 100% vendor neutral, implemented by everybody, freely extensible by
anybody, and cleanly and thoroughly specified.
The forum discussions led to that a group of collaborators, planned a well
defined roadmap, and started working on the specification. Soon more than 150
interested companies showed their support. Big names such as Jason Shellen
(Blogger), Mena Trott (Six Apart), and Brad Fitzpatrick (LiveJournal)
supported the format openly [20]. Even Dave Winer [21], while still standing in
favor of RSS, declared his support for the new format.
From the original website, the discussion was later moved to a mailing list. The
standard released version 0.3 gained widespread use, especially by the
inclusion on Google’s multiple services. During 2004 there were discussions on
moving the project to a standards body, and the IETF finally agreed on
standardizing the format. The Atompub Working Group was formed,
publishing a draft of Atom 1.0 in July 2005. The standard was accepted in
August that year, and work continued on extensions to the format.
The syntax of an Atom web feed differs greatly from an RSS document:
<feed xmlns='http://www.w3.org/2005/Atom'>
<id><!—Identifier of the feed--></id>
<updated><!—Date of the feed--></updated>
<title type='text'>Bogus title</title>
<author>
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<name>Author</name>
</author>
<entry xmlns='http://www.w3.org/2005/Atom'>
<title type='text'>Heading of an entry</title>
<content type='text'>Text inside the element</content>
</entry>
</feed>

One of the biggest improvements to the standard was the addition of the
content tag. In RSS there were difficulties in extracting the content from within
an element, because there was no explicit way of declaring the content type.
There was a need for external tools that could define whether or not the content
can be interpreted by an aggregator or not. Content in Atom can be defined as
text, html, or even a media type, identifiable by its MIME type.
Apart from using Atom as a web feed format, the IETF has proposed a draft
called the Atom Publishing Protocol (APP). This protocol means to standardize
the interfaces from which web content can be managed. Based on ideologies
such as REST [22], the standardization of weblog interfaces could provide a
strong backbone for the development of aggregators and reusable web feed
readers and writers.

2.2 Researching for new technologies
This section is dedicated on explaining the tools used for finding out if one of
our proposed solutions was feasible according to the model. Our research was
based upon two different techniques that have several elements in common: a
technical feasibility study, and a Concept Development and Experimentation
technique.
In subsection 2.2.1 we explain what a technical feasibility study is and what it
tries to engulf. In subsection 2.2.2 we explain what Concept Development is
and how it is used in the industry.
2.2.1

Feasibility Study

A feasibility study is a study undertaken prior to carrying out a project. Its
objective is to determine and document the viability of the project. The results
produced are gathered, evaluated, and afterwards, they are used to make a
decision on whether to proceed with the project, cancel it, or stall it. It is an
analysis of possible alternative solutions to a problem and a recommendation
on the best alternative. If the study leads to a project being approved, the study
will be used to ascertain the likelihood of the project's success.
A technical feasibility study is a specific type of feasibility study, focusing on
the technological aspects of a project. This type of study tries to answer
questions such as:
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• Whether or not the technology needed for the system exists
• How difficult it will be to build the system, and whether the firm has
enough experience using that technology
According to Castro and Mylopoulos, teachers at the University of Toronto, a
technical feasibility study needs to contain the following elements [23]:
• Purpose and scope of the study
• Description of current situation
• Related factors and constraints
• Problems and requirements.
• Objectives of the new system.
• Possible alternatives
• Criteria for comparison
• Analysis of alternatives
• Recommendations
• Appendices that include supporting material
These elements are already carried out within the Software Engineering
Process. After the study, a set of proposals is specified, with a leading one
defined. This solution is evaluated by several means, like using a prototype,
and a Recommendation is issued on if it is fine to continue with the project.
2.2.2

Concept Development and Experimentation

Concept Development and Experimentation (CDE) is a process dealing with
the application of the structure and methods of experimental science to
developing new technologies. During this process, new concept may arise.
They are submitted for evaluation, and the results result, iteratively, in a basis
for further development of new concepts.
CDE is a process to identify the best solution taking into account several
different factors. In the industry, it is used as a method that gives an insight on
how future technologies might work without entering into a full-fledged
project. By performing this process, we might get better insights into which
elements may form the final solution.
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CDE may be used to prove the validity of independent concepts, as well as it
may help us from gathering specific ideas that might be useful for other areas.
Both CDE and the execution of a feasibility study might give useful
information on our work.
2.2.3

Evaluation of the architectures

The structure followed to select the best architecture to realize the Concept
Development is similar to the one described in Kazman, Klein and Clement’s
paper ATAM: Method for Architecture Evaluation [42]. According to the
paper, ATAM’s goal is “…to understand the consequences of architectural
decisions with respect to the quality attribute requirements of the system.”
Furthermore, this method is used to evaluate if goals will be achievable by a
given architecture before it has been conceived, and thus avoiding the expense
of organizational resources committed to a project that may not satisfy the
needs that it was built for. While describing the main advantages of ATAM
within the evaluation of possible architectures, the authors point these benefits
while applying a methodology such as ATAM:
• The ATAM can be done early in the software development life cycle.
• It can be done relatively inexpensively and quickly (because it is
assessing architectural design artifacts).
• The ATAM will produce analyses commensurate with the level of detail
of the architectural specification. Furthermore it need not produce
detailed analyses of any measurable quality attribute of a system (such
as latency or mean time to failure) to be successful. Instead, success is
achieved by identifying trends.
All these advantages were needed in our project, as we needed to have a clear
idea of the requirements, and expectations of the system, and needed to carry
out a quick analysis that could still follow a pattern and indicate us which was
the best suited architecture. The last point was especially important to our
model, as we would not be able to have tangible and descriptive data, but
instead could identify trends between the models, and choose the ones that
brought the most benefits to the overall solution. This would be performed in
ATAM by comparing if the architecture addresses the quality requirements
stated.
ATAM could be represented into four main stages with several Steps within
them. The stages are the Presentation stage, the Investigation and Analysis
stage, the Testing stage, and the Reporting stage. During the presentation stage,
the method is presented, along with the business drivers and a preliminary
architecture that could solve the problems.
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During the Investigation and Analysis stage several architectural approaches
are produced, the requirements are elicited and prioritized, and the different
architectural approaches produced are analyzed.
In the Testing stage, the scenarios produced during the elicitation are
prioritized, and from them test cases are produced, which are taken into
account for a second round of analysis of the architectural approaches.
The Reporting stage is made for detailing the findings of the work.
The method stated above describes the flow that we followed throughout out
Master’s Thesis, although at an empirical level.
Another method for evaluating architectures is detailed in Bosch and Molin’s
article Software Architecture Design: Evaluation and Transformation [43].
According to their method, two main activities are realized: the design of the
architecture based on its functional requirements, and the assessment of quality
attributes.
The design of the architecture based on functional requirements is derived from
software engineering methods. However, the assessment of quality attributes is
not clear, as the architectures are still undecided and these attributes depend
directly on the selection of a given architecture. The paper proposes four ways
in which the assessment may be achieved in order to evaluate the potential of a
given architecture: scenarios, simulation, mathematical modeling, and
experience-based reasoning.
The main tool used for a project like the one we will achieve is based in
experience-based reasoning, as several experts in key areas provide information
on how the blog application should act and how it could provide solutions to
different quality requirements.
The process is iterative, and the architecture needs to be transformed whenever
there are quality requirements not taken care of in the model. Small changes in
the architecture are polished until both functional and quality requirements are
achieved within the system architecture and in a consistent way.
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2.3 Current architecture
This section will describe the current architecture and explain how it works. A
scenario, where the user wants to post a picture just taken by the camera, is
used to explain the role of the different modules. Figure 3 is a graphical
representation of the architecture detailing its components.

Figure 3: Architecture of the current blog application in Sony Ericsson mobile phones

When the blog application is launched the UI displays two text input fields and
the picture taken with the camera. The user enters the title of the blog post and
writes a short text to describe the picture.
The elements of the blog post are stored in the message database. When the
user presses “Publish” the elements are sent to Codec (via Daemon). In the
Codec module the blog post is transformed to an Atom compliant document.
The transformation is done in small chunks. This makes it possible to transform
large amounts of data even though the available memory is limited.
At the same time the HTTP stack module starts sending the blog entry. This too
is done in chunks. Since Sony Ericsson and Blogger (the only blog service
available from a Sony Ericsson phone) uses a combination of the phone’s and
the SIM’s id to authenticate, the user will never have to enter a username and
password. A new blog is automatically created and a claim token is sent back to
the phone.
When the user has access to a computer he/she can go to the Blogger web site
and, by using the token, claim the newly created blog. If the user already has a
blog, then both can be merged. New entries will be posted to the resulting blog.
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3 Problem Definition
This chapter is focused on defining the background on the problem that we are
trying to solve. During the chapter, we will define four steps of our feasibility
study:
• Description of the current situation
• Objectives of the system
• Related factors and constraints
• Problems
By detailing the problems in this section, we will more easily understand why
there is a need for a solution that can bind BSPs with the specified blog
application, and we will be able to describe all the details that we need to solve
in order to produce a solution that is feasible.

3.1 Construction of a conceptual framework
In order to define our proposal, we first need to look into its background. The
problem has been stated: there are many BSPs, using different protocols for the
transmission of data. It is important to detail the different attempts at solving
the problem, from both the perspective of BSPs and mobile developers. After
detailing the current scenario, it is also needed to define our desired
architecture’s objectives. This is important in order to clarify what we expect to
fulfill with the project, and to explain why we deem these elements as
important.
3.1.1

Description of the current situation

Currently, there are no architectures that attempt to provide a solution that
attacks all the current web syndication formats in use. The attempts to close the
incompatibility gap range from BSPs’ attempt to provide interfaces for several
protocols; to betting on the strongest protocol to become a standard; or, if they
have enough leverage, creating their proprietary protocol and expecting
applications to adapt it. Based on this scenario, mobile companies have
attempted to solve the problem either by implementing applications targeted to
a specific service provider, or developing a solution that is compliant to a
specific protocol, providing a standardized solution to a wider range of service
providers.
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Six Apart is a well-established company in the BSP arena. The company owns
TypePad, one of the largest paid blogging services in the world, and
LiveJournal, a blogging and social networking service with over 1 800 000
active accounts, and a big presence in the American market. It also created the
Movable Type publishing system for implementing and deploying a blog
service in a personal web server. With this varied range of products they have a
well established stronghold in the blogging arena. In order to keep a
standardized way of using their products, they have implemented RSS and
Atom interfaces [24].
Google’s blogging service, Blogger, has run through a similar scenario. As
defined in the now extinct Blogger API [25], Atom was at first used as their
internal protocol for containing web feeds. However, Google’s needs of
expanding the protocol and adding new functionality led them to the creation of
their proprietary protocol: GDATA [26]. Among the protocol’s key features, a
query mechanism was introduced which could sort the content. This protocol
attempts to unite both RSS 2.0 and Atom compliant interfaces by reading and
producing web feeds compliant to them, thus partially attacking the problem of
unification.
Both scenarios provide a unification of the most common protocols as a way to
expand the reach of their services. However, they have not implemented a
maintainable solution for the multi-format problem, but just given a quick
workaround. Neither solution attempts to unify all existing protocols, and most
importantly, they do not provide a platform for adding future formats.
Another important flaw is the fact that Google have chained their
authentication schema into the format. This means that any application that
needs to connect to the server needs to make a connection directly to Google
before handling the data. This would imply that people willing to use GDATA
for accessing web feeds would need to implement an authentication module
beforehand.
On the mobile environment, there have been several applications with mobile
blogging capabilities. One of the earliest mobile blog applications that used a
structured publishing format was Azure [27]. Created by Michael Gratton and
first released in April 2003, it uses Movable Type’s XML-RPC API for sending
and editing blog posts. The application is restricted to editing just text entries,
and it can only target Movable Type compliant blogs.
Sony Ericsson has implemented a native blog application that can publish blog
entries to a specific BSP: Blogger. This application is capable of producing
posts that contain a text title and a body containing an image and some text.
The blog application is currently triggered via the Camera application, or via
Sony Ericsson’s image browser, and it is linked to an image. Therefore, posts
containing only text are not allowed from within the blog application.
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The application is easy to use. When used for the first time, a blog is created,
and thus it is possible to start blogging without the need of a previously
configured account. However, a Google account is needed to get access to
more advanced features. The phone is identified to ensure that the message was
actually sent by a valid phone, and establishes a connection with Blogger’s
server for posting the feed. In the end, the server hands back a response that is
displayed to the user, and the connection is closed.
Nokia has a similar approach at solving the problem. They have developed an
application suite called Lifeblog. This suite is comprised by a desktop and a
mobile application, which may be synchronized or may work on its own. Both
Lifeblog applications use the APP for composing blog entries. The application
can be configured for sending content to service providers which have an Atom
compliant interface. The application is allowed to send a text title, and a body
containing both text and one or more images. The authentication of the
application is performed via the web service standard WSSE [28].
Even though the Nokia application provides a solution to many BSPs, it still
has flaws. The application is not focused at new users: it is difficult to use, and
users are required to have a data profile for each service the application will
use. Service providers need to have an APP compliant interface in order to
benefit from the application. New protocols are left out from the application’s
scope.
The most ambitious attempt at solving the problem is provided by a service
provider called ShoZu. The service works as a broker that relays posts to
different BSPs. If advanced authentication is required for certain BSPs, the
requests are directly made by the server in the middle, freeing the application
from attempting to use a specific protocol. The current application allows the
sending of text with either pictures or video, to major service providers.
However, new services would have to be added to the platform in order to be
supported by the application. The mobile application needs to be in synch with
a desktop account, and the addition of new services would require the updating
of the whole application.
With these attempts at attacking the problem of multiple formats, we have a
clear idea of how both BSPs and mobile telephone companies are attempting to
close the incompatibility gap left by multiple standards. The next step is to
define what we want to achieve with our work.
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3.1.2

Objectives of the system

Our objective is to define an extensible plug-in architecture that provides
blogging capabilities for mobile phones. We intended to provide a solution that
improves the process in which the problem has been previously tackled. To
define the core of the problem and specify the crucial objectives, we discussed
the problem with software engineers of the current blog application and Sony
Ericsson staff that are in regular contact with phone operators and BSPs.
Taking into account the background, we decided on pinpointing five subobjectives with which we will ensure the improvement of mobile blogging:
• Adaptation to web-feed formats
• Addition of authentication and client-specific functionality
• Addition of phone-specific functionality
• Customizable UI
• Extensible UI elements
We need to provide a solution that can use current and future web publishing
protocols. Standards such as the several versions of RSS and Atom should be
implemented. But not only that, also the capability of adding new protocols is
required. As previously detailed, attempts to solve the problem integrate certain
protocols, while leaving out others. If we can achieve a platform that can
handle the integration of new protocols in a smoother way than the way it is
actually done, that will make our solution a better one, in comparison with the
ones already out in the market.
The second point is related to Client-Server interface specific conflicts. Issues
such as authentication and specialized functionality might present a problem in
an environment that attempts to solve the problem for any service provider.
Whether one application may work with one family of applications, it may be
incompatible with others, as the interaction between different servers and a
given client might change. As we attempt to bring a practical solution that may
be easily used by any BSP that wishes to implement it, we need to provide a
way in which BSP-specific features may be still achieved. Therefore, our
application needs to be adaptable to several BSPs interfaces.
The third point deals with the addition of phone-specific functionality. The
architecture needs to be adaptable to new features provided by the phone.
Whenever new features might be added in the phone, such as GPS positioning,
the architecture of the blog application should be extensible in a way that this
functionality may easily be added. This means that adding this kind of support
will only require minor changes in the other modules.
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Conflicts that could arise in the application due to having different types of
hardware should not occur, e.g. in a phone without a camera the rest of the
application’s functionality would still be available without causing any
problems. The application needs to be planned so that the result generated by
added functionality can be easily sent to the server as well, if needed.
The fourth point deals with BSP-specific features. The UI needs to be dynamic,
detailing specifically what a given service provider could use in a form.
Achieving a dynamic UI would make our application more useful to the
blogging world especially as mobile devices have a limited screen size. Having
a static UI would present a problem while adding support to new BSPs would
lead to three UI problematic scenarios:
• It would imply that new elements might be added to a static UI. As we
attempt to make this architecture open to any BSP, this would mean that
an immensely large UI would have to be implemented to support all the
needed fields.
• It would mean that the new BSP added would only be able to use the
information stated by the elements already added to the UI, while
leaving potential functionality out. This would greatly limit the
functionality that BSPs might add.
• It would mean that the new BSP would have to override the meaning of
some of the pre-established elements, thus making the application
inconsistent between each service provider.
One last point we believed of that could enhance the reach of the application is
support for customizable UI elements. These could be used to suit the
requirements of a given BSP. The elements could be compared to HTML form
objects, which can be used for further processing of information, while not
directly linked to a specific context. Current attempts to solve the problem
involve the matching of a given UI form element to a specific element in a
publishing protocol. This means that the information is limited by the fields the
publishing protocol specifies. One of our aims is to remove this limitation,
therefore providing an open platform for integration of more features.
We think that these points are necessary in order for us to provide a solution
that attacks the problem of mobile blogging in a holistic way. The openness of
this solution provides adaptable features at both the data level throughout
publishing protocol independence; at a client server interaction level by
abstracting server-specific protocols and functionality; at the user’s level via UI
adaptability to different requirements; and both extensibility towards mobile
phone companies and blog service providers. These characteristics would be
crucial for the development of this application.
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3.2 Related factors and constraints
Throughout the development of the project, we encountered some related
factors and constraints that limit us in the design of our models. One of them is
related to the physical capabilities of mobile devices. The other is related to an
economic interest within phone operators.
Stakeholders have an important part in the design of the solution. Operators are
the largest customers of mobile phones, and therefore their requirements need
to be taken into account. As confirmed by Magnus Eliasson, development
engineer, some mobile phone operators want to offer a blogging service with a
fixed price schema. In order to do this, it is necessary to keep the data traffic
inside the operator’s network. The implementation of our architecture needs to
support this feature in order to be compliant with the operators’ demands.
The physical capabilities of a mobile phone, such as memory and processing
power need to be taken into account. The use of J2ME can be seen as another
constraint. However this was only the programming language we chose to use
for our prototype. A final version of the blog application could just as well be
implemented in C and then this limitation could be avoided.

3.3 Problems
The developmental process of our models involved discussions with key people
in the blog application: developers, architects, roadmap and requirements
specialists, and Java experts. Throughout this process, some problems with the
models were revealed. The following is a list of problems persistent throughout
all the models.
Extending the authentication functionality to BSPs would eliminate the need of
a broker, but it would also reveal sensitive information such as the identifier of
a phone or of a SIM card. This solution would also require major changes at the
server side.
Users need to choose between data accounts manually. This problem is related
to the fixed price schema of phone operators. Whether browsing through a
GPRS or a 3G network, a user needs to configure a data account that allows a
connection. Different configurations are required for using the blog application
from either within an operator’s network or through an outward connection. If a
user uses more than one service with different data accounts, he may require
changing the setting manually when publishing a post.
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Management of blog profiles can be handled differently between providers.
Profiles are used for storing details that a BSP requires. In the case of Atomcompliant BSPs the profile needs to store a username, password, and URI to
the service. Storing the profiles within the phone might take away the ease of
use, as noted in Nokia’s Lifeblog application. On the other hand, managing the
profiles through a web interface, as Sony Ericsson currently does with Google,
brings other conflicts. Sony Ericsson keeps a trusted connection with Blogger
for uploading posts. In order to filter out spam and malicious uploads, they
provide a middle server that authenticates a source prior to submission of
content to the BSP. The use of a broker would require that at least some traffic
would go outside the operator’s network, conflicting with their interests.
Conflicts between two different programming languages may arise. Sony
Ericsson wants the development of plug-ins in Java, and that the architecture
reuses as most of the code as possible. However, the blog application is written
in C. Therefore, the architecture should allow the languages to interact.
Installation and deployment might be difficult to achieve. This factor is crucial
for giving the architecture the scalability required.
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4 Method
For the development of this Master thesis work, we have followed Frada
Burstein’s approach to system development in information system’s research
[29], in the form of concept development, system building, and system
evaluation. Figure 4 is a diagram representing the path we chose for doing our
proof of concepts following a research method in information systems
development.

Figure 4: Software development process

We chose this approach because the classification of our research problem falls
naturally into the category of systems development as a research methodology
described by Nunamaker and Chen [30]. It is an “applied science and belongs
to the engineering, developmental, and formulative type of research.” Our
thesis problem falls in the category of applied research because we aim at
producing knowledge that will solve problems of immediate concern. Its focus
is mainly on an engineering research because we will not only handle theory,
but also the design and workarounds of physical concepts. It is developmental
because the problem involves the search for instructions that will yield a better
course of action on the problem, and it is formulative because during the
process we will be able to identify new problems that will open paths for more
precise investigation.
Our concept development step involved two aspects: the specification of a set
of proposed architectures that attained to solve the problem, and a technical
feasibility study that analyzed their viability. We matched a structured
feasibility study for information systems list of contents proposed by John
Mylopoulos [23] with Chen’s proposed research process for systems
development[30], in order to fit a process that carries out the feasibility study
while following the research process. This model is shown in Table 1.
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Table 1: Software research compared to the feasibility study
Research Process Step
Feasibility Study Contents
Construct a conceptual framework
Description of the current situation
Objectives of the system
Develop a System Architecture
Related factors and constraints
Problems and requirements
Analyze and design the system
Possible alternatives
Criteria for comparison
Analysis of alternatives
Recommendations

4.1 Defining feasible in this scenario
The first step in finding out whether or not a given architecture is feasible is by
defining the term. Feasibility of a given project depends on the background in
which the project is proposed. In order to find out which matters to take into
account for proposing the models, we followed the phase of Requirements
Analysis within the Software Engineering process.
We gathered a set of requirements by performing a set of interviews with the
main stakeholders.
Elicitation of the requirements was performed with internal people in charge of
the current Blog Application, especially in the roadmap planning. This was
made to consider current and future requirements for the application.
A final aspect to take into account for compiling the set of criteria was by
analyzing trends within desktop blog services. BSPs are important
stakeholders, and analyzing what they offer was a source for better
understanding what they expect of the application.
A final source for extracting requirements was analyzing the competition’s
attempts to solve the problem. Dissecting what they have tried, and where have
they failed gives us useful information on what things to try in our models and
what concepts to avoid.

4.2 Research in the form of a feasibility study
As suggested in [31], we took into consideration both the development risks of
the project, and the relevant technology involved within. Our focus on the
thesis is mainly on a technical aspect. Therefore, we deliberately left out the
resource availability factor. However, we can safely assume that a company
such as Sony Ericsson Mobile Communications has the expertise and financial
resources to carry out a project of this sort, independently from the technical
impossibilities the problem might comprise.
The methodology used was iterative. During the first week we would produce
an early set of proposals aiming to solve the thesis problem, in parallel that we
extracted the requirements with which we would evaluate them.
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From then on, the process would be that of refinement of the current models,
by submitting it to reviews with internal domain experts. Out of this reviews,
we would obtain feedback on how to alter the given architectures, and would
develop the concepts more in order to produce better models.
The evaluation process in detail follows a specific set of steps, in which we
describe in detail each and every model, comparing its benefits and drawbacks
among the others. After submission with the domain experts, we will revise the
models, updating any needed changes for them, discarding unfeasible models,
or adding new models that comply with their new remarks.
This process continues until we get a set of models that can solve the solution.
Then, an analysis of the proposals will be carried out

4.3 Prototype development
The prototype development is used with the considerations described by [31],
in which the models produced were used to “represent the dynamics of the
system configuration being evaluated in a way which is simple enough to
understand and manipulate, and yet close enough to the operating reality to
yield results.”
To achieve this, we separated our prototype development into two different
phases. The first phase comprises an analysis of concepts in the architectures in
an isolated way. During this process, we took the liberty of trying concepts that
could be hardly possible in a mobile environment, such as using the processing
and memory capabilities of a PC for testing specific concepts. This gave us a
better idea of what things could be possible with a better hardware in the near
future, leading into new knowledge on future paths for mobile technologies.
A second advantage of having this approach during the first phase was for
getting to know the different Application Programming Interfaces (APIs)
implemented from different service providers. Learning about their current
implementations would give us a better insight into how to tackle the problem
of unifying them under a single interface. By attempting to use the different
services, we could get a general idea of the format of the document entry that
each service provider requires, and figure out a generic one that meets the
needs of most of them.
The second prototyping phase involves in generating a prototype that may be
run within a mobile environment, with realistic constraints and access to
specific phone libraries. This solution will use the concepts gathered during the
first prototyping phase.
In order to achieve this, we used J2ME wireless toolkit as a development
environment. The first reason was that the environment allowed us to configure
a test phone with constrained characteristics. The second reason was that we
could also test some of the newest features included in J2ME.
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5 Realization
5.1 Development of a System Architecture
With a clear picture of the current situation and the objectives of a new blog
client, the next step in our feasibility study is to develop a system architecture.
In order to achieve this we need to specify the requirements and constraints
carried out within the system.
5.1.1.1

Requirements

Many requirements emerged from our early brainstorming sessions. The most
important requirements were defined at this stage. They were extracted from
our meetings with the Sony Ericsson staff, some by taking into account future
trends in desktop blogging, and some by analyzing the competition’s attempts
to tackle the problem. Examples of these requirements are shown in Table 2.
Table 2: Functional and nonfunctional requirements
Functional requirements
The addition and removal of plug-ins
must be supported
The editing of user details for a specific
BSP may be possible

Nonfunctional requirements
The number of clicks for posting a blog
should not increase significantly
The maximum size of a plug-in must not
exceed the size of an ordinary blog post

Once we had gathered the requirements and defined an early set of model
proposals, we started an iterative refinement cycle of both the models and the
requirements. During this cycle, we booked a series of meetings with the blog
requirements and roadmap responsible. In these meetings we revised the
models, agreed on features to support, and revised our list of requirements, and
added some that were considered to be important. A few examples of the
requirements specified by him were:
• A user may have multiple blogs within one BSP.
• Sending audio and video as content of a post should be possible in the
nearby future.
After these sessions, we went through our models, adapted the changes, and
revised our list of requirements.
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5.1.1.2

Feasibility list

The list of requirements we worked out together with the Sony Ericsson staff
became our feasibility list. This document contained 26 main points that
covered the requirements of the blog application. The list covered several areas
of the blog application, such as Sony Ericsson’s interests, BSPs’ expectations
of the blogging application, and extensibility features towards new protocols,
standards and functionality.
Due to the time constraints while performing our thesis, we had to make a
selection of factors to consider. As we performed a technical feasibility study,
we removed some of the requirements that did not involve technical aspects.
We prioritized the requirements, along with Sony Ericsson’s staff, to extract the
most important ones according to their point of view. These were kept in mind
for the evaluation of our architectures. The result was a list that had two major
purposes: to help us when developing the new architectures, and to evaluate the
prototype. A copy of the list used during our thesis work is presented below.
Implementation with current hardware, software, and network
restrictions: This point involves aspects such as the minimum hardware
requirements, definition of the runtime environment, and perhaps constraints
related to the operator network that might affect the design.
Support for current protocols and standards: This includes the current
XML-RPC, Atom and RSS models for uploading information, and may also
include channels of communication such as the XML format, and binary
formats. Our aim is to maximize the reach of our application by the addition of
the most widely spread protocols and standards, without dramatically
increasing the implementation time by adding rarely used protocols.
Adaptability to future features, protocols and standards: This aspect is
important for the system to be maintainable and to keep its core functionality
going. Another aspect to consider is the addition of new features through plugin based libraries. To what degree can this be applied?
Deployment of plug-ins and libraries: How will the new
libraries/functionality be deployed? This must be handled in a smooth way and
made as easy as possible from a user perspective.
This list became the basis for the next step on the analysis and design of the
system. The other extracted requirements, although not having the same impact
on the proposed designs as the ones stated above, are still important for the
future blog application. Our final proposed architectures cover all the points
previously stated, as well as many of the other requirements extracted during
the process.
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5.2 Analysis and design of the system
In order to provide unbiased solutions to the thesis problem, within the first
week we proposed a set of models. These models were based on a vague set of
requirements for the system, without information on the current system’s
implementation or constraints.
The development of the models was a process in constant evolution. Our
meetings with staff at Sony Ericsson served as points for evaluation of the
models. During these evaluations we obtained feedback on three areas:
problems with our models, interesting features our models introduced, and
more information about the project’s requirements. Based on this information,
we would work on the models, correcting the problems pinpointed by the
experts, and creating new models that combined features between the basic
models. The process was performed until we got a final set of models that was
accepted by the experts.
The final version of the models we defined is presented in subsection 5.2.1. A
brief description is given for every model, as well as a list of its key
characteristics that.
Subsection 5.2.2 specifies the different criteria used to compare the models
against each other. It explains each element involved, and how we measured
the models against them.
5.2.1

Possible alternatives

The list of models will be defined by the following structure:
• Description
• Key features
• Benefits and drawbacks
A detailed description of the evolution of the models is presented in Appendix
A. Sequence diagrams and graphical representations of the models are included
in Appendix B.
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5.2.1.1

Anna

The UI supports a set of elements like title, picture, text, and GPS positioning.
Whenever a user requires to blog to a specific BSP, he/she downloads a
descriptor file that contains information on what elements to display in the UI.
The file also states which address that expects to receive the entry and in which
format the entry is expected to be. The application receives the parameters
input by the user, transforms them into the required format, and submits them
to the BSP.
In case that the back-end required by the BSP is not currently installed in the
blog application, an update module connects to a server and fetches the needed
back-end.
One of Anna’s key features is the code transformation module. This model
introduced the translation module, based on a front-end/back-end structure used
by compilers. In this structure the font-end transforms code into an
intermediate language, while leaving the back-end to interpret this intermediate
language and transform it into a final output. This would allow the reuse of
many parts of the code during a translation process, encapsulating the effort of
translating the content to a specific web-feed format inside a specific back-end.
Another key feature is the descriptor file. This file would define the behavior of
the blog application, according to what a specific BSP requires. It would state
which elements should be added into the UI, which format the blog application
should use to transform the code, and would provide the blog application with
information about how to establish a connection and send the content to a
specified server.
Benefits
• Reuse of code is achieved in the transformation between formats
• Minimal modifications are needed in the original architecture
• New configurations are easily deployed by downloading a small
descriptor file
• Implementation of the descriptor file is easy
• Reuse of back-ends among several BSPs
• Adaptable to new web-feed protocols and APIs
• Simple input forms as a result of the dynamic UI
Drawbacks
• Addition of new features will affect several modules
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• A parser is needed to interpret the descriptor file
• Multiple versions of protocols would result in a large amount of backends
5.2.1.2

Betty

The model contains a static UI, with common elements shared among BSPs.
The structure of the application is kept from the current blog application, and
the data is fetched and transformed into an intermediate representation in
memory. The objects in memory will be exposed to third-party developers via a
well-defined interface. Via a MIDlet plug-in, BSPs will be able to build a blog
post, and send it to a server.
Betty’s key feature is the freedom of generating a blog post in a desired format
and sending it to a specific server. The plug-in will dictate how to format and
send the blog posts. This will allow for third parties to implement plug-ins with
proprietary configurations.
Benefits:
• Freedom regarding the use of protocols by the BSPs
• Extended functionality may be added to, e.g. encryption mechanisms
• Secrecy of internal protocols is kept within the plug-in, so BSPs can
keep their competitive advantages
• Maintenance of the code is reduced greatly
• Features not supported from one BSP to another are not conflicting
Drawbacks:
• A static UI might show irrelevant input fields
• Development of plug-ins from the BSPs perspective is complex
• The middle code has to be very well specified to be useful. Changes
alter the interface specification
• Changes made to the middle code might result in conflicting versions
between vendors
• Large plug-ins will result in slow and more expensive downloads
• Certification must be issued to ensure the quality standards of the plugins, thereby restricting the use of the platform
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5.2.1.3

Carmen

This model is based on a “thin client” concept, especially useful in a limited
environment such as a mobile phone. The blog application works with the help
of a descriptor file, which is used to render the UI. When the user wishes to
publish the blog post, the entry is coded into a fixed web feed format. It is then
sent to a server that works as a broker between the user and the desired BSP.
The server transforms the blog post into the format expected by the BSP,
establishes a connection with it, and publishes the blog post.
The key feature in this model is the processing of the blog post at the server
side. Most of the structure of the original blog application can be reused.
Updates between a service and the broker are transparent to the user.
Benefits:
• A thin client uses less memory and processing power
• There is no need to download or install software
• Most of the current infrastructure in the phone can be reused
• Any conflicts between BSPs are solved at the server side
• The infrastructures of BSPs can be reused as it is, with connections
handled server to server
• Possibility to post a blog entry to multiple BSPs at the same time
• Updates and bugfixes are carried out on the server which is cheaper and
easier to implement than in the phone
Drawbacks:
• Requires high bandwidth from the server to the BSPs
• Maintenance of the server is costly
• Need to change profiles to be able to blog within the operators network
and outside it
• New BSPs need an approval from Sony Ericsson to be able to use the
service
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5.2.1.4

Darla

This model follows the idea of a layered architecture. The plug-in is written as
a MIDlet, and acts as the executor of the blog application. The MIDlet controls
the rendering of the UI, and may control the sending of information. Our
architecture works as a set of services that the application may use, if needed.
A blog entry may be created by using libraries in the phone that code into the
major web feed protocols. It could also be created entirely from within the
MIDlet. The MIDlet could use the prearranged HTTP Module for the
transmission of the blog post. It could also use other protocols, if they are
defined by the developer.
The key feature in this model is that providing common services through
libraries would reduce the amount of code that the MIDlet requires for
performing some tasks. It would also allow MIDlets to use special functionality
of the phone.
Benefits:
• Dynamic UI
• The BSP has the freedom to choose between using a communication
protocol of its own, or to use the internal communication module
• Using SE’s standard protocols and APIs will reduce the effort of writing
the MIDlet
• Developing a larger client application might bring specific configuration
features to certain BSP, keeping their competitive advantages against
others
• Adaptation to new protocols is done easily
Drawbacks:
• UI Customization may hinder usability, by having different look and
feel
• The MIDlet sandbox may cause problems, such as the inability to run
useful native code
• Collaboration between C code and Java code may be hard to achieve
• A quality certification is required to ensure that the code is not malicious
• Sony Ericsson has to keep the back-ends updated
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5.2.1.5

Erika and Fiona

The last two models are variations of one specific approach. The difference is
that in the Erika model, the implementation of the overall application is carried
out in Java. In the Fiona model, the model is a mix of both C and Java code. As
the original blog application is written in C, reuse of the code is possible within
Fiona. It is, however, more difficult to program cross-language interfaces that
can carry out communication between both platforms.
Within these two models, a plug-in, in the form of a Java MIDlet, is developed
by the BSP. This plug-in is downloaded, installed, and registered to work along
the blog application. This plug-in provides a settings file, which is used to
render a customizable UI. It also provides an XML transformation stylesheet.
This stylesheet is used to produce the desired output format of the blog post.
Finally, the plug-in has the ability to send the blog post to the server, which
could use a zero configuration authentication scheme, or apply its own.
One key feature in these models is the addition of the XML stylesheet. It
produces an output highly customizable, and adaptable to even third parties’
proprietary XML formats.
Another key feature is the addition of the Zeroconf schema for authentication.
This schema is a modification of the currently used authentication algorithm
between Sony Ericsson and Blogger, and allows users to blog to a BSP without
having a previous account. A new account is automatically generated when the
user blogs for the first time and this can later be merged with another account.
The implementation of this feature is optional to BSPs, although it adds
simplicity to the application and, more important, to the end user.
Benefits:
• Possible to add BSP-specific features within the UI
• Reduces the difficulty for BSPs to define the elements of the UI
• XML can be generated in any dialect because of the use of XML
Transformations
• The plug-in is model and platform independent
• New functionality can be supported by minor changes in the plug-in
• Easy to add support for new protocols
• Extended functionality may be added to, for example, improve security
issues
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• Secrecy of internal protocols is kept within the plug-in so BSPs can keep
their competitive advantages
Benefits (Fiona):
• Transformation of XML code could be programmed more efficiently in
C
Drawbacks:
• Major parts of the code need to be changed, and in the case of Erika,
everything needs to be built from scratch
• Difficult to trigger collaboration between the main application and the
plug-in
5.2.2

Criteria for comparison

The models were modified and improved during many weeks, and eventually a
decision had to be made on which model would pass to the next step. The best
model would enter the next phase – prototyping. To decide which one, a
number of comparison elements were specified. The criteria were chosen from
points in the original feasibility list not considered in the revised list. All the
elements are listed together with a short description below.
Implementation time of the application: An estimation of the development
effort by Sony Ericsson was thought of, based on how many of the modules in
the existing application needed to be modified, and how extensive these
modifications would be. Implementation of the new modules was also taken
into account.
Plug-in development time: A comparison of the complexity of plug-in
development was performed between the models. This was done for both plugins developed by Sony Ericsson and by third-party developers.
Plug-in size: This parameter was calculated as an estimate of the size of the
plug-in, as compared to the other models. The scale is small, medium, and
large.
Amount of work for the BSPs: This criterion was an estimation of how much
work the proposed design would mean to the BSP on the server side. Some of
our models required changes to the server’s API, while others did not.
Maintenance of the application: This criterion takes into account the
collateral effort taken by Sony Ericsson to ensure the continued functionality of
the blog application.
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Need for updates: This criterion makes a measurement of the frequency in
which the plug-ins are updated.
Security support: The different possibilities to authenticate and extend the
security, such as adding encryption, were investigated here.
Many of the items mentioned above are hard to measure. In the first criterion,
for example, we tried to compare the amount of work from Sony Ericsson’s
perspective between the different models rather than searching for an exact
numerical value.
The matrix and the benefits and drawbacks previously presented form the basis
for our comparison. The complete matrix and the actual comparison are
included in the next chapter.
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6 Results
This chapter includes the second to last step of the feasibility study proposed by
Mylopoulos, a detailed description of the model selected for evaluation, and its
evaluation. An analysis of the different models proposed in the previous
chapter is performed in subsection 6.1 and the model to prototype is selected.
Subsection 6.2 gives a detailed description of the selected model, and in
subsection 6.3 the model is described based on the results of the prototyping
phases.

6.1 Analysis of alternatives
Up to this point, we have defined the parameters needed to classify a proposed
architecture as feasible. A selection was made between six architectures that
complied with the feasibility list we gathered. Our point could now be proven
by choosing any of the models, and implementing a prototype of it. However,
choosing a model that only fulfilled the requirements of the feasibility list
would not be enough. There were already many attempts from competitors to
solve the problem, and new requirements from Sony Ericsson emerged all the
time. The new blog application had to be a solution that could bring something
new to the field.
The analysis of the six proposed models was done according to the criteria
specified in chapter 5.3. A matrix was used to compare the designs among
similar characteristics. The matrix is shown in Table 3 and Table 4.
Erika and Fiona were integrated as one model, called ErFi, as the difference
between them lies in the implementation and not the concept. Even
implementing the application completely in Java would not decrease the
performance of the application noticeably, as can be noted in a work performed
by Hunegnaw and Jönsson in the Java department in Sony Ericsson [32].
After weighting benefits, drawbacks, and comparison criteria, it was agreed
that Carmen and ErFi were the three most suitable models for a future blog
application. The first models to be excluded were Anna and Betty, as their key
features were incorporated in the other models. Darla was excluded partly
because it depended greatly on Sony Ericsson’s maintenance. Another reason,
heavily supported by the staff at Sony Ericsson, was that the inconsistency of a
third-party-developed UI in the model would be undesirable.
The remaining two models were compared against each other. Carmen has a
great advantage against ErFi in development effort. With Carmen, the
development of the new blog application required only minor changes to the
current blog application, and no implementation effort required from third
parties to produce plug-ins, as they are implemented by Sony Ericsson and kept
within their server. ErFi requires, however, heavy changes on both sides.
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Taking into account the performance of the application, Carmen was better
than ErFi. In Carmen, the application required very little resources for the
phone, as most of the processing is done in the server side. In ErFi, the
application relies completely on the capabilities of the hardware, as the
execution of the application is done completely inside the phone.
Speaking about maintenance costs of the application, Carmen bested ErFi. The
former requires a server in the middle, catching requests, performing
transformations, and delivering the output to third parties. ErFi contacts the
servers directly, cutting out the costs of having the broker Carmen needs. If
Carmen was imposed, it would imply much work to keep the server up and
running. Even if a third party, such as phone operators, were to host the server,
the maintenance would still pose a problem for them. Sony Ericsson would also
need to frequently update the interfaces used on the server side. ErFi needs,
however, to manage different versions of the blog application. Handing out
different versions and attending problems to multiple platforms is more costly
than updating a single server in the long term.
ErFi acts better than Carmen in the updating mechanism of the application.
Whenever a user wants to blog to a specific BSP, a request is made to a server,
in order to retrieve the most recent UI to display to the user. This situation
results in a big overhead compared with ErFi, which displays the same UI until
a user decides to update the plug-in. In mobile phone networks, where
download rates are expensive, this is the main deterrent.
At the end of the analysis, we found that the implementation of Carmen
brought several advantages to the model that ErFi did not bring. However,
implications to the maintenance of the application outweighed the development
costs of the core application. There was another factor to take into account: the
interest of phone operators. Carmen could not be easily introduced in the price
schemes that mobile phone operators required, without giving them control of
the brokers. Using several brokers within the blog application would impose
more changes in the architecture, and could complicate the model.
One last and very important disadvantage of Carmen was the monopolistic
aspect of the application. Having an external entity to serve as a broker
between a user and different BSPs would bring constraints on where can a user
blog. The company that controls the broker could provide back-ends to just
services that agree towards its interests. From the beginning, the idea of
supporting a plug-in platform was to give the application a bigger degree of
freedom. We wanted to keep the application open, so that any third party that
wishes to interact with the blog application would be able to do so.
For all these reasons, we decided to pick ErFi to the prototyping phase.
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Table 3: Anna, Betty, and Carmen comparison chart
Anna

Betty

Carmen

UI: Moderately changed
Daemon: Moderately
changed
Codec: Heavily changed
HTTP stack: Slightly
changed
Update Module: Added
Descriptor file: Small
effort

UI: Slightly changed
Daemon: Heavily
changed
Codec: Removed
HTTP stack: Removed

UI: Moderately changed
Daemon: Slightly
changed
Codec: Slightly changed
HTTP stack: Slightly
changed

Plug-in handles
translation and
communication: Large
effort

Descriptor file and
transformation back-end
on the server: Small effort

Plug-in size

Small

Medium

Not relevant

Amount of
work for the
BSPs

Website for distributing
descriptor files.

Website for distributing
plug-ins.

None.

Maintenance of
the application

External server for
providing back-ends.

No need for maintenance.

A server to handle
requests and posting blog
entries.

Need for
updates

A new descriptor file is
downloaded when the
blog post fails due to an
old descriptor file.

Plug-in is updated when a
BSP announces a new
version.

Descriptor file is updated
every time the blog
application starts.

Security
support

Standard HTTPS
authentication.

Plug-in developer can
choose. Possible to add
encryption and extra
functionality.

Standard HTTPS
authentication between
the phone and the server.

Implementation
time of the
application

Plug-in
development
time

Adapt to a standard
authentication method.
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Table 4: Darla, Erika, and Fiona comparison chart
Darla

Erika

Fiona

UI: Re-built
Daemon: Re-built
Codec: Re-built
HTTP stack: Removed

UI: moderately changed
Daemon: Heavily changed
Codec: Re-built
HTTP stack: Removed

Plug-in
development
time

UI: Removed
Daemon: Heavily changed
Codec: Heavily changed
HTTP stack: Slightly
changed
Update module: Added
Plug-in handles UI and
optionally transformation
and/or communication:
Moderate to large effort

Plug-in handles UI
settings and
transformation settings:
Moderate effort

Plug-in handles UI
settings and
transformation settings:
Moderate effort

Plug-in size

Medium to large

Medium

Medium

Amount of
work for the
BSPs

Website for distributing
plug-ins.

Website for distributing
plug-ins.

Website for distributing
plug-ins.

Optionally: changes to
comply with the zeroconf.

Optionally: changes to
comply with the zeroconf.

Maintenance of
the application

External server for
providing back-ends.

No need for maintenance.

No need for maintenance.

Need for
updates

Plug-in is updated when a
BSP announces a new
version.

Plug-in is updated when a
BSP announces a new
version.

Plug-in is updated when a
BSP announces a new
version.

Authentication with
standard HTTPS or
zeroconf.

Authentication with
standard HTTPS or
zeroconf.

Plug-in developer can add
extra functionality.

Plug-in developer can add
extra functionality.

Implementation
time of the
application

Security
support

Back-ends are updated
when needed.
Plug-in developer can
choose
Standard HTTPS
authentication supported
in the libraries.
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6.2 Description of the selected model
This chapter provides a more detailed description of the ErFi model. The
intention is to make the reader more familiar with the selected architecture, and
to explain key features and functionality in depth. Subsection 6.2.1 is a textual
description that connects the features and functionality of the model with the
initial system objectives. Subsection 6.2.2 describes the use cases we developed
to specify the behavior of the application before prototyping.
6.2.1

Model description

The selected model works by using our daemon module as the main executor of
the application, and using plug-ins as internal providers for the blog
application. The labor of the plug-ins relies in three categories: providing
specifications on how to build the UI, providing an XML stylesheet that details
how to carry out the transformation of a document into a desired output, and for
final processing of the output and submission of the post to the BSP.
The problem with this approach was specifying the communication medium
between the daemon module and the plug-in. Plug-ins are dynamically
installed, and the daemon has no prior knowledge on how to reference them.
This problem was solved by using CHAPI. Content Handlers were also used to
launch the application by content types registered within the application. This
allowed the new application to function in the same way as the old blog
application.
The model already complies with our revised feasibility list, and the next step
is to fulfill the objectives of the system stated in section 3.1.2. One part of the
second point (regarding authentication issues) is automatically solved by the
ErFi model. Since the plug-in is in charge of the communication with the
server, the authentication will either be done in a way that suits the server as it
is, or modifications can be made to use our proposed zeroconf schema.
Anyhow it is possible to authenticate to any server without risking
incompatibility to others.
The possibility to customize the input form, by including UI settings in the
plug-in, makes sure that the other part of point two, and also point three, is
fulfilled. A BSP can select to include only input fields supported by the server
and problems when interpreting the blog post on the server side can be avoided.
The user will never input information in fields not used by the specific BSP
either.
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To encourage BSPs to use as much of their own features as possible, without
having to add support for all specific features in the application, a set of
primitive UI element types were introduced. The SEMCBox is a type for
adding mutual exclusive selections. The SEMCField is an input field that the
BSP can e.g. specify to accept only numbers. Both element types support
multiple instances in one blog post, and an ID can be added to distinguish them
on the server side. This feature ensures that objectives number four and five are
fulfilled. One example of this would be a choice box for selecting the mood.
To comply with the first objective stated in 3.1.2 we needed to guarantee that
the selected model would be able to use both existing and future protocols. The
XML transformation had to be done in an extendible way that did not require
too much work to keep up-to-date. XSLT could be used to transform an
internal representation of the blog post into a format accepted by the BSP,
whatever this might be. Since the stylesheet would be developed by a third
party and included in the plug-in, support for a new format would not result in
any extra work for Sony Ericsson (compared to developing new codec backends). It would also give greater freedom to the BSP to select a suitable output
format of the blog entry.
The only objective left to fulfill is the adaptability to phone specific features. It
is very hard to measure the simplicity of adding new functionality and it
depends greatly on how the application is implemented. Changes would most
certainly affect the majority of the different modules in some extent (and this
would be the case for all of the proposed models). However, when it comes to
generating the output format it will be much easier to perform the changes
when using XSLT than the front-end/back-end structure. The latter would
require changes in all of the back-ends to support the new functionality. In ErFi
it is only needed to update the schema for the internal blog post by adding the
new element. This way the BSPs can immediately use the new functionality by
handling the element in an appropriate manner in their stylesheet. The schema
and an example of a stylesheet are included in Appendix D.
To make the application easy to use for first-time bloggers, a default plug-in
was included. This way the simplicity of the old application was preserved.
More advanced users could choose to add and remove BSPs from a
configuration menu in the application.
6.2.2

Use cases

Uses cases were created to specify the features needed to implement the new
blog application. A graphical representation of the prototype that we achieved
is shown in Figure 5. This prototype contains a partial implementation of the
use cases described in this section. The full-fletched version of these use-cases
is included in Appendix C.
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Figure 5: Screenshots of the newly implemented blog application

Post a blog entry: The application is launched and the default UI form is
displayed after the settings are fetched from the default plug-in. The user fills
out the form and presses Publish. The settings for the XML transformation are
fetched from the plug-in, and the internal representation of the blog post is
modified to suit the BSP. The output document is made available to the plug-in
that establishes a connection to the blog server and sends the post. The blog
application is then terminated.
Install a new BSP: The application is launched and the default UI form is
displayed after the settings are fetched from the default plug-in. The user
selects the Config menu and then Add new BSP. A list of available BSPs (the
ones already installed are excluded) and a text field is displayed. The user
either selects one of the predefined BSPs or enters an address to a blog plug-in
Java Application Descriptor file in the text field. The new plug-in is
downloaded and installed. The UI form of the recently installed BSP is
displayed to the user.
Configure an installed BSP: The application is launched and the default UI
form is displayed after the settings are fetched from the default plug-in. The
user selects the Config menu and then Configure BSP. A list of the currently
installed BSPs (except for those using the zeroconf) is displayed. The user
selects one of the BSPs and a form with the authentication information
(username, password, and possibly a URI) is displayed. The user edits the
information and presses Save. The default UI form is displayed to the user.
Delete an installed BSP: The application is launched and the default UI form
is displayed after the settings are fetched from the default plug-in. The user
selects the Config menu and then Delete a BSP. A list of the currently installed
BSPs is displayed. The user selects one and presses Uninstall. The plug-in is
deleted and the default UI form is displayed.
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6.3 Evaluation of the model
After having a clear idea on the elements that comprised the final model, the
next step was to take the design from a conceptual idea into a practical model.
This would give us better feedback on which elements in our architecture could
be applied, and which ones needed changes. The prototyping phase was the last
step where the model was refined, giving a deeper insight on the viability of the
application.
The testing was divided into two prototyping phases. These allowed the
analysis of the elements that comprised the selected model. During the first
phase, concepts used in the architecture were tested individually. This allowed
the isolation of behaviors difficult to test in an integrated design. It would also
allow us a greater degree of freedom to test the elements by having control over
the constraints within the concepts. The set of results gathered from this
analysis is shown in subsection 6.3.1.
To verify the capabilities of the architecture, a prototype that integrates the
elements described into our proposed solution is presented in subsection 6.3.2.
6.3.1

Prototyping Phase I

During the first phase of the prototyping process, the following concepts were
tested individually:
XML Transformations: this module is important for achieving the desired
independency of format. Whether an internal blog post is built upon a
proprietary XML dialect, or a broadly distributed format such as ATOM, these
tests would show whether or not it is possible to transform the output into
another dialect, by the use of an XML stylesheet.
HTTP as a transport mechanism: the focus of this master thesis relies within
applications that use the HTTP protocol as a means of submitting content. This
phase intended to test how different BSPs handle the HTTP channel for
receiving blog posts.
MIDlet development: after making blog posts via HTTP, an attempt of
blogging directly through a MIDlet was the next step. By using the HTTP
libraries incorporated in the MIDP specification, and using ad-hoc libraries
implemented to authenticate within BSPs, this set of applications intended to
test the possibility of posting a blog entry to varied service providers.
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6.3.1.1

XML Transformations

The scope of our thesis relies within XML-based formats. With this restriction
in mind, using an implementation of an XML Transformation language seemed
the best way of achieving the maximum degree of freedom within an
application. In order to determine if an XML Transformation language could
help us achieve what we desired, we decided to try an implementation of such a
language.
The first one we thought of was XSLT. This was because XSLT is being
developed by the well-known W3C organization, which would also imply an
improved compatibility with W3C’s XML recommendation.
During the prototyping phase we found out that XSLT was not a good approach
for implementing transformations within a mobile environment. This is mainly
because of the extensive consumption of memory. One such example is
Michael Kay’s implementation, Saxon [33]. Kay describes in his paper Saxon:
Anatomy of an XSLT Processor [34] how XSLT processors depend on building
and storing a parse tree in memory in order to work correctly. This feature
allows optimizations on the handling and restructuring of data, and is a nice
feature in environments with no memory restrictions. However, this is a major
drawback in a mobile phone.
We asked Michael for his opinion on whether it is possible to implement a
version of Saxon which allows for the transformation of documents without
building a complete parse tree of the document. He replied that his
implementation covers a very restricted scenario in which his processor may
perform a transformation without building a parse tree in memory [35]. In this
restricted scenario, his XSLT processor behaves in a similar way as an STX
processor, and no benefits from using an XSLT processor are reflected on the
modifications used by the software.
As it was more complicated to adapt the XSLT Processor to work around these
details and perform a more efficient use of memory, we decided on using
instead STX for performing the transformations. In order to prove that this
would work better, we used Joost, an STX implementation written in Java by
Oliver Becker. We built an entry in a standard Atom format, containing
common namespaces, using HTML content. We would extract an image from
the HTML content, and build a new entry with an image as the content.
Our input file contained the basic elements that an Atom entry needs to contain,
according to Sam Ruby’s article about the structure of blogs and the Atom
specification:
<?xml version="1.0" encoding="ISO-8859-1" ?>
<entry>
<title type='text'>New Post</title>
<content type='xhtml'>
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<div id='content'>Text embedded with the picture. </div>
<div id='picture'>
<object type='image/jpeg' id='pic[0]'
data='data:image/jpeg;base64,Base64CodeEmbedded'/>
</div>
</content>
<author>
<name>This is where the authors are posted.</name>
</author>
</entry>

By applying an appropriate stylesheet we had written for Flickr (see Appendix
D), we produced the following result:
<?xml version="1.0" encoding=" ISO-8859-1" ?>
<a:entry xmlns:a="http://purl.org/atom/ns#"
xmlns:dc="http://purl.org/dc/elements/1.1/">
<title mode="escaped">New Post</title>
<summary mode="escaped"> Text embedded with the picture.
</summary>
<content type="image/jpeg" mode="base64">
Base64CodeEmbedded
</content>
<issued />
<standalone xmlns="http://sixapart.com/atom/typepad#">
1
</standalone>
</a:entry>

By performing this transformation, the following concepts were proven:
• Joost may be used for adding content that may not be available in a
source document. This can be proven by the addition of tags such as
<issued> and <standalone>.
• The addition or adaptation of XML namespaces can be set up by the
stylesheet.
• By the use of new tags and different namespaces, the incorporation of
new content via proprietary extensions is possible. This may be proven
by the <standalone> tag, which provides external functionality to the
Flickr service in this case, which would be irrelevant to other BSPs.
• Manipulation of content within the content tag is possible. In the case of
HTML content, tags may be used as triggers for the STX
transformations, allowing access to its internal elements.
• Element content types can be manipulated and transformed into
attributes, and vice versa.
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• Parts of an attribute can be processed in order to extract new content to
be embedded in the output format. This is the case of the Base 64 data in
the example. In our first document, we are handling the data as an
attribute of an inline embedded object [36], and extracting the code
within the data attribute, stripping the “data:image/jpeg;base64,”
segment, in order to get just the Base 64 code that represents the image.
•
The flexibility that STX provides for transforming XML documents into
different dialects allows the generation of multiple web-feed formats
without the need of adding external software or updates for maintaining
the code up to date. Transformation between different formats is then
possible with STX, and has been achieved by using Joost. This
implementation relies on Sun’s Java Development Kit, and works in a
desktop environment.
It has not been determined whether this can be used in a mobile environment or
not. In order to find this out, we contacted Oliver Becker. He stated that even
though he does not know about the limitations of J2ME, as he has not worked
with it, he does think it is possible and so do we.
One last element to consider is the processing of the elements within each node
while doing the parsing. Becker’s implementation needs to keep in memory the
elements within a node completely. If a node contains a large file, such as a
video, it would be held in memory until it is printed out in the output format.
This would still present disadvantages to using a mobile phone and carrying out
the actual transformation, as it would still be a waste of memory.
6.3.1.2

Blogging through HTTP 1.1

During the analysis phase of the project, we considered HTTP as a suitable
protocol for submitting blog entries. We still needed to determine the
constraints that sending blog posts through this protocol would impose over a
unified design. Our main goal in this step was blogging to multiple BSPs via
HTTP POST requests. During this step, we used cURL [37], a UNIX command
line tool that implements the sending of files through HTTP(s). This tool gave
us the freedom of controlling the POST request, along with its parameters. We
could also handle the embedded post in the form of binary data, and modify the
HTTP headers. Altogether this made it possible to implement security
mechanisms independently for every BSP.
For this scenario, we used two BSPs that implement two different variations of
the Atom specification: Blogger and Flickr. We chose them because both
variations are defined as Atom compliant. Atom provides extensibility by the
use of extensions, which is what both BSPs have implemented, in order to
provide further functionality to their applications.
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We experimented by sending Atom-compliant posts that worked with both
specifications, and then changed them to see if they were interoperable. Then
we experimented with sending all defined types within the <content> tag in
both BSPS: text, (x)html, inline objects, and out-of-line objects. We registered
the responses gotten by these experiments, and found out that neither of them
supports the specification completely. These results are presented in Table 5. A
list of HTTP response codes that we handled can be found in the HTTP 1.1
specification [38].
Table 5: Response codes of multiple content types
<content> types
Entry with text
Entry with XHTML code
Entry with out-of-line
content
Entry with Inline content

BSP 1: Blogger
HTTP/1.1 201 Created

BSP 2: Flickr
HTTP/1.1 400 Bad
Request
HTTP/1.1 201 Created
HTTP/1.1 400 Bad
Request
HTTP/1.1 500 Internal
HTTP/1.1 400 Bad
Server Error
Request
HTTP/1.1 400 Bad Request HTTP/1.1 201 Created

Within a POST request correctly executed, in which the HTTP headers and the
parameters are established correctly, the following cases were noticed, while
using Atom documents that did not follow the expected structure defined by the
BSPs receiving the entry.
• In the case of Blogger/GDATA, attempts to use the application in other
ways than sending the <content> tag attribute type as text or (x)html,
resulted in a 400 Bad Request response from the server.
• In the case of Flickr, trying to submit html inside the <content> tag
resulted in a 501 Not Implemented response. This is sent because their
Atom interface expects inline images only inside the content.
These tests show how many documents following the Atom specification may
still be rejected by BSPs if they are not compliant with the format they expect
to receive.
6.3.1.3

MIDlet development

During this phase, we implemented standalone MIDlets with the capability of
sending blog posts to specific BSPs. During this step, we tested the capabilities
within J2ME for sending blog posts. As we proved in 6.3.1.2 that blog posts
can be performed via a command line tool and an HTTP POST request, trying
to achieve this through J2ME’s network libraries should be possible.
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During this step, we chose Blogger, Flickr, and TypePad for performing the
experiments. We decided on Blogger and Flickr because they have two
different authentication schemes. Therefore, the functionality between both
plug-ins would need to be implemented differently, which is one of the
scenarios that a real blog application will face.
After being able to blog to both BSPs, we decided to create another plug-in for
TypePad, because of the similarities between it and Flickr. Both of them follow
the specifications of WSSE authenticating recommended by Mark Pilgrim in
[39], and further documented in Nokia’s Lifeblog Application Draft [40].
Achieving standalone applications that blog to specific BSPs would be the
backbone of the code within each plug-in in our architecture, which would use
specific methods for authenticating and processing blog posts, prior to sending.
We produced a set of MIDlets with full blogging capabilities. This opened the
path for the next step: integrating all the attempts into a solution based on our
proposed architecture.
6.3.2

Prototyping Phase II

After carrying out individual tests on the first phase of prototyping, we had a
better idea of which things would work and which things should be left out
within our final model. The second phase was performed to pull the pieces
together. In this phase we tested the integration of the concepts comprehending
our model into a MIDlet. We also tested aspects that had to be tested with the
final model, such as the deployment of the application. The following is a list
of elements tested within the final prototype.
CHAPI
For the prototype we used a simple file browser to launch the blog application.
This was to simulate the action of being launched from the camera or a picture
somewhere on the phone’s file system. The blog application was registered to
handle the two MIME types: image/png and image/jpg. When the user browsed
to one of those types and pressed the View button, the application was launched
and the selected image was displayed as the picture to blog. This way we
managed to keep the behavior of the original blog client as intended. It also
makes it very easy to add support to e.g. blog images from the web browser.
The only thing that is needed is to send a request for the content handler when a
picture is selected.
CHAPI was also used for finding the appropriate plug-in to fetch UI and XML
transformation settings from and upload the blog post. All blog MIDlets were
statically registered as content handlers when installed. The core application
checked for registered handlers every time it was launched, and stored these in
a persistent registry.
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As described in section 6.2, a default UI was used when the application was
launched. If the user wanted to blog to another BSP he/she selected an option
from the drop-down menu in the UI. The selected item was matched with a
content handler id using the registry. This id could then be used to retrieve the
UI settings from the plug-in and display the UI of the selected BSP. The XML
transformation settings were fetched in the same way when needed. When the
blog post was about to be sent, again the id was used. The core application sent
a request for posting the blog and handed over a file reference to the output
document.
It became obvious that CHAPI was of great importance for this prototype, and
also for the plug-in based architecture overall. However, the fact that we used
this JSR restrained us from getting a chance to test the new blog application on
a real phone. CHAPI was introduced in the latest Wireless Tool Kit by Sun.
Sony Ericsson did announce the very first phone with Java Platform 8 (were
CHAPI is included) a couple of weeks before our prototype was finished. But
the fact that it was rather new resulted in that we were not able to get hold of
developer software tools to make the prototype compatible with Sony Ericsson
phones on time.
Dynamic UI
The dynamic UI was achieved by reading a file included in the plug-in package
that stated which fields to include in the form. A schema for the format of a UI
settings file was specified and the result is included in Appendix D. The file
used to render the Flickr UI in our prototype is shown below (slightly
modified) as an example.
<!-- XML file describing the UI Elements used by Flickr -->
<form xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance">
<title id="myTitle" label="Title:">Text inside the title
box</title>
<picture id="pic" type="image/png" label="Picture:" multiple="no">
</picture>
<content id="cont1" label="Text:">Text inside the
content</content>
</form>

The file specifies that one title element, one picture element, and one content
element should be included. The order of the elements in the UI is directly
related to the order in the settings file. This solution provides a simple way of
customizing the UI for the BSPs. There is no need to include elements that are
not supported by the server, and it still gives a great freedom to send almost
anything. To further support BSP-specific features the SEMCField was
implemented as a text field with the possibility to set different types of
restrictions, as mentioned in section 6.1.2. It was not possible to implement the
SEMCBox due to errors with the XML parsing in Sun’s Wireless Tool Kit 2.5.
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XML Transformations
It was not possible to use STX in the application and therefore a workaround
was needed. The problem was solved by doing the XML transformation inside
the MIDlet. This resulted in a slightly more complex plug-in but was the only
way of preserving the flexibility of our design. Anyway, the BSPs would need
to be familiar with the format of the internal representation of the blog entry,
and therefore this approach would only result in a small amount of extra work.
This is the price that had to be paid in order to keep the compatibility to all blog
servers.
Installation
The last part of the prototype that we focused on was the installation process. It
was necessary to be able to install support for new BSPs easily in order to
consider the new blog application successful. An external web server,
providing a blog MIDlet, was configured and a menu option for the installation
of a new BSP was added. The installation process turned out to be easier than
expected. A request was sent to the AMS including a URI to the JAD file on
the server and the rest was handled automatically. The plug-in was
downloaded, installed, registered as a content handler, and instantly made
available to the blog application.
We now had a full-fledged prototype that could be used to prove some
important point about a plug-in based blog application running on a mobile
phone. When all the results were gathered the only thing that remained was to
draw conclusions and discuss any unsolved issues.
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7 Conclusions and discussion
This chapter sums up our conclusions about the work performed. Subsection
7.1 describes the conclusions of our work. Subsection 7.2 contains some
discussions and thoughts related to the work we realized, and subsection 7.3
contains references to further work that could improve our final model.

7.1 Conclusions
The objective of this thesis was to determine whether it was feasible to
implement a plug-in based architecture that allows third parties to use Sony
Ericsson’s blogging application for sending blog posts. To determine this, we
carried out a technical feasibility study in which we analyzed and compared
several architectures that complied with a limited set of criteria required for the
application. The feasibility study revealed that it is feasible to implement such
an architecture.
ErFi is a model that provides enough flexibility and adaptation to work with
both current and future protocols and standards. The implementation of ErFi
can be implemented with current hardware and network restrictions: to provide
the same functionality it does not require more processing capabilities than
those used by the current blog application. The dependency of CHAPI inside
the model can be implemented with the latest publicly announced Sony
Ericsson mobile phones, which have the appropriate libraries implemented.
This makes our architecture compliant with current software architectures as
well.
According to the objectives we desired to solve with our design, ErFi achieves
them in the following way:
We achieved the integration of web-feed formats partly by the introduction of
the XML transformation module and partly by the use of code integrated in the
plug-in for further processing and sending of the blog post. The transformation
module frees the entries from a specific web-feed format. This extends the
range of the application to be applicable by any XML-based format.
Client-Server specific functionality is abstracted and left for plug-in developers
to implement. By leaving this functionality out, third-parties may have more
freedom of customizing the use of the blogging platform.
A dynamic UI with customizable elements adds more freedom of
customization to the choices third-parties can implement. Specification of UI
elements is easily achieved and brings a uniform way of displaying BSPspecific UI configurations. Finally, the addition of elements to the blog
application does not conflict with previous releases, or with the usage of plugins.
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There is, however, the memory limitation while performing XML
transformations which is still a problem to attend in the current model. If there
is a desire to integrate new media types into the model, memory-efficient
techniques may need to be introduced in the architecture in order to make it
work with even large-sized media objects.

7.2 Discussion
The architecture proposed in this thesis proved to be a good solution to the
problem of supporting multiple incompatible formats. While in this specific
case it dealt with publishing different web-feed formats, the same approach can
be applied to other contexts. One example is the instant messaging application.
A core application with all the supported functionality can be provided by Sony
Ericsson. Third-party developers, like Microsoft and Yahoo!, can then develop
a plug-in that uses a subset of the available functions and handles the
connection to the server in their preferred format.
The introduction of CHAPI in the mobile platform will also make it possible
for third-party developers to integrate their applications with the native
programs in the phone, to achieve a more unified look and feel for the end user.
Due to time constraints and the limited scope of our thesis, some features had
to be left out. The implementation of our proposed architecture could not
implement completely the modules with which it was planned since the
beginning, such as the STX transformation module. Additional research has to
be carried out within some areas before the technologies can be included in the
model.
While performing this thesis work, our scope changed slightly from what we
had expected when we received the description. At first, we thought that
proving that the application is possible to implement would prove or fail the
thesis. However, determining if it is feasible involves external factors in the
application. This is the reason why we gathered the feasibility list and carried
out the feasibility study. Then we also earned knowledge on what we needed to
consider if the applications could be carried out or not, and we had an idea of
which was the best model to attack the problem.
If after performing the study, we had found out that none of the architectures
we thought of were feasible, we would have arrived to the conclusion that for
the moment and with the proposed models we have, it is not feasible to develop
the plug-in based architecture. Nevertheless, knowledge on the parameters and
requirements for the architecture were discovered, and this gained knowledge
would also prove useful later which incorporate new architectures that may be
carried out to see if they are feasible for implementation.
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7.3 Further Research
Research on the possibility of applying XML Transformations through a
mobile environment could benefit the models specified in this architecture. Sun
Microsystems has avoided the XSLT modules comprised in the Java API for
XML Processing (JAXP) libraries for their JSR-172 subset [41]. Presently, no
implementation of STX exists in a mobile platform. Providing XML
transformations could prove a useful tool for this and other projects within the
mobile environment.
Another topic of interest is research in mobile phone virtual memory. Memory
is a resource that constantly increases, both in capacity and in requirements.
Perhaps the use of virtual memory, as used in the desktop environment, could
bring benefits to mobile devices.
Finally, an economic analysis of the solution needs to be carried out to
determine whether or not the solution can be carried out. Since our feasibility
study was focused on the technical aspects, we left out this part, which is
crucially important in any Software Engineering project.
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Appendix A: Model Generations
This section describes the different models discussed during the first weeks of the
thesis work. It is intended to document how the models evolved, from the first
sketches into the later models that were compared in the end. A deep notion on how
the changes influenced the models is needed, in order to help understand the
dependencies among the models.

Anna
First Generation
During the first time Anna was planned, the focus was made on the XML
transformations. The model was designed to reuse most of the code of the original
application. The only module that would have to be changed is the codec. In order to
be adaptable to new formats, new front ends would be available thanks to an Update
Module. The descriptor file was specified at first here, as a simple file, which would
contain the UI elements to be presented in the form, and information about the BSP.
This information would be used for submitting the entries.
Second Generation
During the second generation, we had decided to remove the Update Module in the
blog application. This is because it added complexity to the design, and because we
considered there were not many web-feed formats available. By that time, we
considered that as ATOM and RSS 2.0 were already strong enough in the market, the
sprouting of web feed protocols would decline. We then thought about including the
back-ends of every web-feed format that a specific phone would need, and thus ease
the work of implementing the module.
We also thought that we would have to open the communication module to new
protocols. If we wanted to give more flexibility to the use of the model, it would be
good to leave the application to be capable of interfacing with several different
protocols, and not only HTTP.
Third Generation
We decided on reversing the changes described in Anna, as the update mechanism
was in fact needed, and as we decided that most BSPs had already developed
interfaces compliant with HTTP.
During the development of Anna, we learned about the incompatibilities among the
families of models. We had also a better idea of the different attempts of competitors
on tackling the problem of incompatibilities. We also learned by the staff in SE that
from the first stages of the development of a phone until it is released, the process
might take some years. Therefore, if we wanted to maintain the application up to date,
we needed to include an update module. We also thought that most BSPs have already
implemented an HTTP interface, therefore adding support for new interfaces would
be overkill.
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Betty
First Generation
This model was based on Anna’s transformation. The first idea of this model was to
convert the form into intermediate code, so that a plug-in could work all the way
through and send the posts. In order to do this, we would carry out the transformations
that a compiler normally uses until it produces intermediate code. Then we added the
idea of having a thick plug-in, that can interpret the middle code and produce a
document in the desired final output. This would ease the development of the
application in the client’s side, but would increase the difficulty of developing a plugin by third-parties.
Another advantage of this module is that it would implement the communication with
the server, so extended functionality could be included.
Second Generation
While thinking about the difficulties of implementing a compiler in the mobile phone,
we decided to take a lighter approach, even if it was more inefficient. We would
produce code in a format that can be easily understood and parsed: XML. By doing
this, we could use most of the original code, and third parties could parse a predefined
document by using their customized handlers.

Carmen
First Generation
This model was thought of to take away all the increased work that the other models
carried out in the mobile phone. The blog application was thought off as a simple
form that can be customized by receiving a file from the server, such as an HTML
form. When the user would wish to send the entry, it would be coded into a fixed web
feed format, such as the one the current blog application has. A server would handle
the code, and would check to which BSP the user wanted to submit the blog post.
Then, the server would serve as a broker, performing any needed activities for sending
the blog post, and communicating his success or failure to the user.
We had planned on having Sony Ericsson as the broker, as there was confidential
information that needed to be kept secret inside the server, such as the identification
numbers of the SIM card and the mobile phone.
Second Generation
The second generation of Carmen came to be after we were told that phone operators
desired to keep control of the traffic inside their networks. We could no longer have a
single server which controlled everything, because that would imply that the traffic
goes out of the network of a specific operator, and that it then comes back again. This
new schema proposed several servers that would handle the request, and implied that
the application needed to choose between different brokers.
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Darla
First Generation
In this model, we introduced the idea of having a MIDlet controlling the UI, and
controlling the whole process of the sending of Blog posts. The architecture behind it
would only serve as a providing layer, which would attend the needs of the
commanding application. Access to media files, and capabilities inside the phone
would be controlled from this model. We also used the idea of transforming blog
posts with different back-ends, as described in the Anna model, and included a default
module for enabling communication with external servers via HTTP. However, the
MIDlet was free to use these predefined methods, or use their own.
By following this model, we give a robust API that may ease the programming of the
MIDlets.
Second Generation
After discussing this model with the Messaging department, they decided that giving
the freedom to third parties to implement the UI would be dangerous, as UI’s between
several BSPs may differ. We decided on implementing a UI ourselves then, copying
the model used in Anna, and limiting the capabilities of the application.

Erika and Fiona
First Generation
These models are siblings, built upon a single architecture. The difference between
them is that Erika was pretended to be rebuilt completely in Java, and integrated
within the native code, while Fiona would require adaptations in the code and
collaboration between parts written in Java, implemented via IDL interfaces. Erika
would also interact with an internal database that keeps track of the messages via an
implemented interface that would increase the security of the application. This idea
was removed in order to provide a description that contains both models.
In these models, a plug-in is used as a provider. It provides the blog application with
the following information: how the UI should be rendered and a stylesheet for
outputting an XML document. They may also be ordered to publish the blog post.
Thus, they would be using Betty’s approach to submitting the information.
These models incorporate the idea of using an XML transformation module, making it
easy for third parties to develop a plug-in that can interact with the blog application.
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Appendix B: Detailed model descriptions
This appendix includes a more detailed description of the final version of models. The
models are described by a sequence diagram of the steps required to post a blog entry,
and a graphical representation of the architectures involving them.

Anna
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Appendix C: Use cases
This appendix includes detailed use cases for the four central scenarios of the blog
application.

Use Case 1: Installation of a new BSP
Characteristic information
Goal in Context: The user configures his/her mobile phone to work with a specific
BSP. The user’s mobile phone is registered with a URI and can post entries into it.
Scope: Blog Service Provider
Level: Primary task
Preconditions: The BSP supports either our Zeroconf schema for registering users, or
provides a user registration inside its plug-in for handling authentication with its
server. The mobile phone has connectivity to the Internet.
Success End Condition: The blog application makes a new plug-in available to use for
posting blog entries. The UI will incorporate the new BSP into the blog post form
whenever a user needs to swap BSPs.
Failed End Condition: The user receives an error response from the server. Any
MIDlet files are removed from the system. Configurations within the blog application
prior to the installation of the new BSP are restored.
Primary Actor: Blog user
Trigger: User selects an Add a new BSP event.
Main success scenario
1. The blog posting application is launched from the camera or the file browser.
2. The UI launches, fetching the content of the default BSP form.
3. The UI fetches any parameters which the blog application started with, and includes
them inside the form.
4. The UI displays the form to the user.
5. The user selects the Config menu options, and then the Add a new BSP feature.
6. The list of available services is compared to the list of already installed services to
determine which new plug-ins can be installed.
7. The UI displays a form with the predefined BSPs that a user can install, and a field
where the user can input the URI of an unspecified JAD file for a new plug-in.
8. The user selects a predefined BSP from the list, and a link is handled for the
download and installation of the plug-in.
9. The newly-downloaded plug-in application launches and requests the user to be
installed.
10. The user follows the installation process of the plug-in.
11. The application plug-in is finally registered into the daemon’s list of currently
installed services.
12. The blog application asks you if you wish to configure this newly installed BSP as
your default BSP.
14. The UI launches, fetching the contents of the recently-installed BSP.
15. The user may continue to use the blog application for Posting a Blog Entry.
Extensions
8a. The user enters a URI to download a new plug-in.
10a. The BSP doesn’t support the Zeroconf standard.
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10a1. The user is requested to enter authentication parameters for the use of the
plug-in.
12a. The user wants to add the newly added service as the default.
12a1. The daemon issues a flag that sets the current plug-in as the default service.
12a2. Each time the application launches the UI form will be set by the plug-in.
12b. The user doesn’t want to add the newly-added service as the default.
Sub-variations
1. The user may choose blog service providers either from a predefined list or from a
URI.
Related information
Priority: High
Performance Target: 5 minutes
Frequency: Rare
Superordinate Use Case:
Subordinate Use Cases: Posting a blog entry, deleting a BSP
Channel to primary actor: Interactive, static files
Secondary Actors: BSPs
Channels to Secondary Actors: Network

Use Case 2: Post a blog entry
Characteristic information
Goal in Context: The user sends a blog entry through his mobile phone. The blog is
registered by the server and posted on the web.
Scope: Blog Service Provider
Level: Primary task
Preconditions: The desired BSP has already been configured successfully in the user’s
phone, the user’s account with the BSP exists and it is valid, and the mobile phone has
connectivity to the internet.
Success End Condition: The user receives an acknowledgement from the BSP. The
entry is erased from the phone. The blog post is registered by the server and posted on
the web.
Failed End Condition: The user receives an error response from the server. The blog
form is kept for the user to make some changes and try again later.
Primary Actor: Blog user
Trigger: User selects a Post a Blog event.
Main success scenario
1. The blog posting application is launched from the camera or the file browser.
2. The UI launches, fetching the content of the default BSP form.
3. The UI fetches any parameters which the blog application started with, and includes
them inside the form.
4. The UI displays the form to the user.
5. The user fills in the form and clicks on the Publish button.
6. The daemon fetches the XML transformation settings from the plug-in.
7. The codec handles the translation and stores the result temporarily on the file
system.
8. The daemon hands over a file reference to the plug-in.
9. The plug-in handles the file, preparing it for being sent.
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10. A connection is established between the plug-in and the server, and the file is sent.
11. The plug-in receives an acknowledgement status code from the server, and sends
back the response code to the daemon.
12. The daemon discards the temporary files created in the encoding process
13. The daemon closes the UI form and sends an alert, notifying the user that the blog
post was created
14. The blog application prompts the user if he wants to view his blog.
15. The blog application is closed, and the internet browser is launched with the
BSP’s currently used blog feed URI as the target.
Extensions
5a. The user wants to post his data to another BSP.
5a1. The user chooses another BSP from the BSP dropdown list in the UI form.
5a2. The UI detects the event and fetches the contents of the desired BSP form.
5a3. The UI includes the parameters with which the application started into the
new form.
5a4. The UI disposes the predefined form and displays the new one to the blog
user.
5a5. The blog user fills in the form and clicks the Publish button.
10a. The connection can’t be established, due to faulty authentication parameters.
10a1. The server sends a response to the plug-in, specifying that the connection
could not be achieved.
10a2. The plug-in forwards the response to the daemon, who must query the user if
he wants to change any parameters for the specified BSP.
10a2a1. The user launches the Configuration of a current BSP in order to
correct the authentication parameters.
10a2a2. The plug-in tries to connect again, and then the file is sent.
10a2b1. The user cancels the connection, and the UI returns to the editor, as it
was before the user pressed in the Publish button.
11a. The plug-in receives an error status code from the server.
11a1. The plug-in sends back the response to the daemon.
11a2. The daemon discards the temporary files created in the encoding process.
11a3. An alert is displayed via the UI that informs the user that the post wasn’t
published.
11a4. The UI form is displayed, containing all the elements as they were before the
user pressed the Publish button.
Sub-variations
1. The user may choose different BSPs for making a blog post.
2. The user may select different blogs within a specific blog account for doing the
posting.
3. The communication channel is established between the plug-in and the BSP server,
and is not limited to HTTP 1.1.
Related information
Priority: High
Performance Target: 2 minutes
Frequency: Often
Superordinate Use Case: Registration of a blog for a given BSP
Subordinate Use Cases:
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Channel to primary actor: Interactive, static files
Secondary Actors: BSPs
Channels to Secondary Actors: Network
Open issues
What if we have several blogs for a given BSP?

Use Case 3: Configuration of an installed BSP
Characteristic information
Goal in Context: The user configures an already installed plug-in in his mobile phone
for interaction with the blog application. Authentication with the BSP server is
achieved and the blog user can communicate with it in order to send post entries.
Scope: Blog Service Provider
Level: Secondary task
Preconditions: The BSP doesn’t support the Zeroconf schema for registering users,
and provides a user registration inside its plug-in for handling authentication with its
server.
Success End Condition: The authentication information is updated and stored in the
application.
Failed End Condition: User aborts the configuration and no changes are made.
Primary Actor: Blog user
Trigger: User selects a Configure BSP event.
Main success scenario
1. The blog user starts the blog application as if he wanted to Post a Blog Entry up to
the step where he/she needs to fill out the form.
2. The user selects the Config menu options, and then the Configure BSP feature.
3. A list of the currently installed services that does not support the Zeroconf schema
is displayed to the user.
4. The user selects one of the BSPs from the list and presses Configure.
5. A form with the necessary authentication information is presented to the user.
6. The user fills out the form, and saves the data.
7. The UI form launches again, fetching the contents of the form to continue editing.
8. The user may continue to use the blog application for Posting a Blog Entry.
Extensions
Sub-variations
1. The plug-in might incorporate a Zeroconf schema, in which the configuration
changes might be added in the server side, perhaps via a web interface.
Related information
Priority: Low
Performance Target: 3 minutes
Frequency: Very rare
Superordinate Use Case: Installation of a new BSP, posting a blog entry
Subordinate Use Cases:
Channel to primary actor: Interactive
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Use Case 4: Deleting a BSP
Characteristic information
Goal in Context: The user deletes a plug-in for a specific BSP no longer wanted.
Scope: Blog Service Provider
Level: Secondary task
Preconditions: One or more plug-ins are currently installed on the phone.
Success End Condition: The plug-in selected by the user will be removed from the
phone and the blog application will no longer support uploading of blog entries to the
specific BSP. The rest of the application will remain untouched.
Failed End Condition: The user receives an error message while trying to uninstall the
plug-in and the application is left untouched.
Primary Actor: Blog user
Trigger: User selects a Delete a BSP event.
Main success scenario
1. The blog user starts the blog application as if he wanted to Post a Blog Entry up to
the step where he/she needs to fill out the form.
2. The user selects the Config menu options, and then the Delete a BSP feature.
3. A list of the currently installed services is displayed to the user.
4. The user selects one of the BSPs from the list and presses Uninstall.
5. The user is asked to confirm the removal of the selected service.
6. User selects Yes and the removal of the plug-in starts.
7. The plug-in is removed and a screen is displayed telling the user that the removal of
the service was successful.
8. The UI form is returned to the user.
9. The User may continue with the Post a Blog entry steps.
Extensions
6a. User selects No and is sent back to the list of currently installed services.
7a. If the selected plug-in is the only one currently installed on the phone, an error
message is displayed, telling the user that this service cannot be removed until a new
one has been installed.
7b. If the plug-in removed was the one set as default, a new default plug-in will be set
automatically by the blog application.
8a. If the deleted plug-in rendered the current UI form, then the UI retrieves the
default plug-in elements, build the new UI form and display it to the user.
Sub-variations
Related information
Priority: Medium
Performance Target: 3 minutes
Frequency: Rare
Superordinate Use Case: Add a new BSP
Subordinate Use Cases: Posting a blog entry
Channel to primary actor: Interactive, static files
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Appendix D: XML validation and
transformation files
The following elements are XML documents developed throughout the prototyping
phase of our thesis, and are useful to understand how certain elements within our
model work. The first document contains an XSD Schema file meant to be used as a
validator of UI Configuration files created by third parties. By using this file, we may
ensure that the documents are well-written, and valid according to our definition.
The next two documents are an example on the files a plug-in developer needs to
include, as to extend the functionality of the blog application. The UI configuration
file example shows how a BSP specifies a UI for the blog application, using the
specified schema file for validation. The second document is an example of an STX
transformation stylesheet, so a plug-in developer could easily specify the desired
output format of the blog post.

UI configuration schema
<?xml version="1.0" encoding="ISO-8859-1"?>
<!-This document details the elements that will be used for validating
the plug-in's UI requirements in the Blogging application.
Authors: Cesar Zapata and Christoffer Jakobsen
-->
<xs:schema xmlns:xs="http://www.w3.org/2001/XMLSchema">
<!-commonAttributes is a set of attributes used along the application.
These were thought specifically so the plug-in can reference them
accordingly, or so that they can be given proper format at the
codec level.
id is used for making references inside the codec or from the plugin to specific parts of the code
label is used for adding text identities to the UI elements
-->
<xs:attributeGroup name="commonAttributes">
<xs:attribute name="id" type="xs:string" use="required" />
<xs:attribute name="label" type="xs:string" />
</xs:attributeGroup>
<xs:complexType name="requiredelements">
<xs:sequence>
<!-title contains the preset text on the Blog Application's title
field
Example:
<title id="myTitle" label="Title">Title box</title>
-->
<xs:element name="title" minOccurs="1" maxOccurs="1">
<xs:complexType>
<xs:simpleContent>
<xs:extension base="xs:string">
<xs:attributeGroup ref="commonAttributes" />
</xs:extension>
</xs:simpleContent>
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</xs:complexType>
</xs:element>
<!-picture contains the descriptive text for adding a picture on
the Blog Application's picture field
Extended attributes:
multiple is used for telling the UI if multiple posting of
pictures is allowed in the form
Example:
<picture id="piccie" label="Picture" multiple="yes" />
-->
<xs:element name="picture" maxOccurs="1">
<xs:complexType>
<xs:simpleContent>
<xs:extension base="xs:string">
<xs:attributeGroup ref="commonAttributes" />
<xs:attribute name="multiple" use="required">
<xs:simpleType>
<xs:restriction base="xs:string">
<xs:enumeration value="yes" />
<xs:enumeration value="no" />
</xs:restriction>
</xs:simpleType>
</xs:attribute>
</xs:extension>
</xs:simpleContent>
</xs:complexType>
</xs:element>
<!-content contains the preset text on the Blog Application's
subtitle field, or in this case the contents of the blog post.
Example:
<content id="descriptiveText" label="Content">Content</content>
-->
<xs:element name="content" minOccurs="1" maxOccurs="1">
<xs:complexType>
<xs:simpleContent>
<xs:extension base="xs:string">
<xs:attributeGroup ref="commonAttributes" />
</xs:extension>
</xs:simpleContent>
</xs:complexType>
</xs:element>
</xs:sequence>
</xs:complexType>
<xs:element name="form">
<xs:complexType>
<xs:complexContent>
<xs:extension base="requiredelements">
<xs:choice minOccurs="0" maxOccurs="unbounded">
<!--
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semcbox is the UI representation of a drop-down menu, where
the values inserted inside the box represent the options for
it.
Inside element:
value, which carries a string containing a set of choices
Example:
<semcbox id="myBoxie" label="Mood">
<value>Happy</value>
<value>Sad</value>
<value>Angry</value>
<value>Tired</value>
<value>Yipee</value>
</semcbox>
-->
<xs:element name="semcbox">
<xs:complexType>
<xs:sequence minOccurs="0" maxOccurs="unbounded">
<xs:element name="value" type="xs:string" />
</xs:sequence>
<xs:attributeGroup ref="commonAttributes" />
</xs:complexType>
</xs:element>
<!-localization contains the preset text on the Blog
Application's gps field, and is represented as a checkbox
that may or may not allow the posting of positioning data in
a post. It may as well render the position and paste it in a
static way, so the user can access it. If it doesn't use GPS
data, it may use the mobile cell ID for localization issues.
Extended attributes:
type is used for differing from a GPS localization and from a
localization traced by a mobile cell id
Example:
<localization id="coordinates" label="Location"
type="GPS">Include GPS coordinates</localization>
-->
<xs:element name="localization" maxOccurs="1">
<xs:complexType>
<xs:attributeGroup ref="commonAttributes" />
<xs:attribute name="type">
<xs:simpleType>
<xs:restriction base="xs:string">
<xs:enumeration value="GPS" />
<xs:enumeration value="cell" />
</xs:restriction>
</xs:simpleType>
</xs:attribute>
</xs:complexType>
</xs:element>
<!-semcfield is a textfield component with the external type
attribute, which may be set to process several types of data
in the form of number, string, date, and password.
Extended attributes:
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type is used for specifying the type of content inside the
textfield
Example:
<semcfield id="phrase" label="Phrase of the day"
type="string">Phrase of the day</semcfield>
-->
<xs:element name="semcfield">
<xs:complexType>
<xs:simpleContent>
<xs:extension base="xs:string">
<xs:attributeGroup ref="commonAttributes" />
<xs:attribute name="type">
<xs:simpleType>
<xs:restriction base="xs:string">
<xs:enumeration value="string" />
<xs:enumeration value="number" />
<xs:enumeration value="url" />
<xs:enumeration value="email" />
<xs:enumeration value="password" />
</xs:restriction>
</xs:simpleType>
</xs:attribute>
</xs:extension>
</xs:simpleContent>
</xs:complexType>
</xs:element>
<!-link is a UI component that describes the configuration for
the addition of links in the form
Extended attributes:
multiple is used for telling the UI if multiple posting of
links is allowed in the form
Example:
<link id="linkie" label="Links" multiple="yes">Add a
link</link>
-->
<xs:element name="link" maxOccurs="1">
<xs:complexType>
<xs:simpleContent>
<xs:extension base="xs:string">
<xs:attributeGroup ref="commonAttributes" />
<xs:attribute name="multiple">
<xs:simpleType>
<xs:restriction base="xs:string">
<xs:enumeration value="yes" />
<xs:enumeration value="no" />
</xs:restriction>
</xs:simpleType>
</xs:attribute>
</xs:extension>
</xs:simpleContent>
</xs:complexType>
</xs:element>
<!-category is a UI component that is in charge of providing the
interface for using the Category tags in ATOM.
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Example:
<category id="cat" label="Category">Cat1 ... CatN</category>
-->
<xs:element name="category" maxOccurs="1">
<xs:complexType>
<xs:simpleContent>
<xs:extension base="xs:string">
<xs:attributeGroup ref="commonAttributes" />
</xs:extension>
</xs:simpleContent>
</xs:complexType>
</xs:element>
<!-mediaobject contains the descriptive text for adding a media
object on the Blog Application's form
Extended attributes:
multiple is used for telling the UI if multiple posting of
media files is allowed in the form
Example:
<mediaobject id="media" label="Media Files" multiple="yes" />
-->
<xs:element name="mediaobject" maxOccurs="1">
<xs:complexType>
<xs:simpleContent>
<xs:extension base="xs:string">
<xs:attributeGroup ref="commonAttributes" />
<xs:attribute name="multiple" use="required">
<xs:simpleType>
<xs:restriction base="xs:string">
<xs:enumeration value="yes" />
<xs:enumeration value="no" />
</xs:restriction>
</xs:simpleType>
</xs:attribute>
</xs:extension>
</xs:simpleContent>
</xs:complexType>
</xs:element>
</xs:choice>
</xs:extension>
</xs:complexContent>
</xs:complexType>
</xs:element>
</xs:schema>

UI Configuration File
<?xml version="1.0" encoding="ISO-8859-1" ?>
<!-This describes the UI Elements that Flickr needs. This file is
validated by the Schema already described detailed.
Authors: Cesar Zapata and Christoffer Jakobsen
-->
<form xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance"
xsi:noNamespaceSchemaLocation="Schema.xsd">
<title id="myTitle" label="Title">Title box</title>
<picture id="piccie" label="Picture" multiple="no" />
<content id="descriptiveText" label="Content">Preset text</content>
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</form>

Flickr STX stylesheet.
<!-This stylesheet transforms a blog entry into a format that can
be received by Flickr. Text in italics within the example is used for
printing the output.
Authors: Cesar Zapata and Christoffer Jakobsen
-->
<?xml version="1.0" encoding="ISO-8859-1" ?>
<stx:transform version="1.0"
xmlns:stx="http://stx.sourceforge.net/2002/ns"
xmlns:dc="http://purl.org/dc/elements/1.1/"
xmlns:a="http://purl.org/atom/ns#" output-method="xml">
<stx:template match="entry">
<a:entry>
<stx:process-children />
<issued/>
<standalone
xmlns="http://sixapart.com/atom/typepad#">1</standalone>
</a:entry>
</stx:template>
<stx:template match="title">
<title mode="escaped"><stx:value-of select="." /></title>
</stx:template>
<stx:template match="content">
<stx:process-children />
</stx:template>
<stx:template match="div">
<stx:if test="@id = 'content'">
<summary mode="escaped"><stx:value-of select="." /></summary>
</stx:if>
<stx:if test="@id = 'picture'">
<stx:process-children />
</stx:if>
</stx:template>
<stx:template match="object">
<content type="{@type}" mode="base64">
<stx:value-of select="substring-after(@data,',')" />
</content>
</stx:template>
</stx:transform>
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