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Abstract

Regarding the rapidly growing amount of data produced every year and the increasing ac-
ceptance of Enterprise 2.0 enterprises have to care about the management of their data more
and more. Content created and stored in an uncoordinated manner can lead to data-silos (Wil-
liams & Hardy 2011, p.57), which result in long search times, inaccessible data and in conse-
guence monetary losses. Thefiex pandi ng d ofgries enterprises fo devalop rew
archiving solutions and records management policies (Gantz et al. 2007, p.13). Enterprise
Content Management (ECM) is the research field that deals with these challenges. It is placed

in the scientific context of Enterprise Information Management.

This thesis aims to find out to what extent current Enterprise Content Management Systems
(ECMS) support these new requirements, especially concerning the archiving of Enterprise
2.0 data. For this purpose, three scenarios were created to evaluate two different kinds of
ECMS (one Open Source - and one proprietary system) chosen on the basis of a short market

research.

The application of the scenarios reveals that the system vendorsact ual | y f acse

concerns: both tools provide functionality for the archiving of data arising from online collabo-
ration and also business records management capabilities but the integration of those topics
is not, or is only inconsistently solved. At this point new questions 7 such as, i Wich data
generated in an Enterprise 2.0 is worth being a record? & arise and should be examined in fu-

ture research.

Hinsichtlich der rapide anwachsenden Menge an jahrlich produzierten Daten und der wach-
senden Akzeptanz des Enterprise 2.0, missen sich Unternehmen immer starker mit dem Ma-
nagement ihrer Daten befassen. Inhalt, der unkoordiniert erstellt und abgelegt wird, kann zu

Datensilos fuhren (Wiliams & Hardy 2011, S.57), welche lange Suchzeiten, unzugangliche

Daten und in der Konsequenz monet@are Verluste
Ent

digitale Universumii zwingt Unternehmen zur
Records Management Richtlinien (Gantz et al. 2007, S.13). Enterprise Content Management
(ECM) ist das Untersuchungsfeld, welches sich mit diesen Anforderungen beschaftigt. Es ist

im wissenschaftlichen Kontext des Enterprise Information Management angesiedelt.

Ziel dieser Bachelor-Arbeit ist es, herauszufinden in welchem Umfang aktuelle Enterprise
Content Management Systeme (ECMS) diese neuen Anforderungen, vor allem die Archivie-

rung von Daten aus dem Enterprise 2.0, unterstiitzen. Zu diesem Zweck wurden drei Szenari-
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en erstellt, mit deren Hilfe zwei verschiedene Arten von ECMS (ein Open Source - und ein
proprietares System), ausgewahlt auf Grundlage einer kurzen Marktubersicht, evaluiert wer-

den sollen.

Die Anwendung der Szenarien zeigt, dass sich die Software Anbieter Uber die Probleme der
Industrie im Klaren sind: beide Programme stellen Funktionen zur Archivierung von Daten aus
online Teamarbeit sowie Moglichkeiten zum Records Management zur Verfiigung. Aber die
Integration beider Funktionalitdten ist nicht oder nur unvollstandig gelost. An dieser Stelle
werden neue Fragen i wie z.B. A Wiche im Enterprise 2.0 anfallenden Daten besitzen die
Wi cht i g kBaesinéss Reaclosr dAi ge s pei @ i aufgewodem und miissee in zu-

kunftiger Forschung betrachtet werden.

Keywords:

Enterprise Information Management, Enterprise Content Management, Enterprise 2.0, Archiv-

ing, Records Management, Tool-Integration
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1 Introduction

This chapter provides an overview of the researche r thativation and the aims and ob-

jectives of this thesis.

1.1 Motivation

According to a study by Gantz & Reinsel the fdigital universeowill be 44-times as large in
the year 2020, than it was in 2009 (Gantz & Reinsel 2010, p.1). In a decade where the
amount of data being produced is growing that rapidly, its management becomes more
and more important. As the acceptance of Enterprise 2.0 and collaborative work become
more essential, enterprises need to support their employees in creating and sharing data
(Fowell 2002, p.507/508).

However, this fact also leads to problems such as information redundancy, duplicated
work and undefined responsibilities (Fowell 2002, p.508). Despite its diversity in emer-
gence and presentation the key challenge is that increasing amounts of data have to be
collected, stored and made accessible to the right persons. The keyword in handling this

challenge is Enterprise Content Management (ECM).

This term encompassest he coordi nation of an entewmpri sesd

tion and thereby its contribution to an enterpri

In many cases enterprises do not even know which data is available to them (Gantz &
Reinsel 2010, p.7). The produced content that is stored may be uncoordinated and inac-
cessible and lead to unstructured data-silos (Williams & Hardy 2011, p.57). The use of

ECM-tools can prevent these incidents.

Another important aspect of ECM is the integration of data, produced in diverse enter-
prise applications to a central platform (Eggert & Gronau 2008, p.2). Alongside this
comes the topic of information compliance: the maintaining of business records including
e-mails or facebook messages and twitter posts as well as providing guidelines for the
use of social media in enterprises (Williams 2011, p.16/17). These responsibilities, which
are growing through the use of social-media-platforms, constitute big challenges for or-
ganisations (Hardy & Williams 2010, p.235).

That requires a well-thought-out archiving system. This marks the entry point for this the-
sis. While archiving in general has been a topic long before computers existed, in the
form of just storing documents for the future, e.g. in libraries, the internet and especially
its Web 2.0 or in this case Enterprise 2.0 components raise new challenges for enter-

prises like the creation of new archiving methods or records management policies (Gantz

10 © 2012 University of Koblenz-Landau, FG Betriebliche Anwendungssysteme
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et al. 2007, p.13). In the 1980s archiving was not really more than scanning documents
and pictures, but over the years topics like cloud and mobile archiving or database ar-

chiving have arisen (Kampffmeyer 2011, p.3-8) creating additional complexities.

Another one of these is web-content archiving. Not only do organisations have to know
about previous information on their websites for their own interests in business infor-

mation (Kampffmeyer 2011, p.5), it is also required as a matter of compliance.

The previous points and the fact, that archiving of Web 2.0 content is not discussed
deeply in literature show the necessity of research in the field of enterprise content man-
agement in general and archiving specifically.

1.2 Aim

This thesis aims to provide a detailed investigation into the archiving of unstructured
web-content in a dynamic E2.0 environment. This investigation adopts a constructivist
practical approach with a tight connection to real business problems. The outcome will
be scenarios to evaluate ECM-Systems regarding their functionality in the field of archiv-

ing of web-content and a review of how far two current systems support this concern.

Due to its extremely dynamic character and the participation of many people the archiv-
ing of online team rooms, web-pages or wikis and blogs raises the following two re-

search questions:

1. How is the archiving of unstructured web-content integrated into ECM-tools (on a
functional level)?

2. Which ways for retrieving archived web-content are provided?

To reach this aim and answer the research questions a combination of research meth-
ods including action research, prototyping and an analytic-deductive analysis will be
used to evaluate two selected tools: Microsoft SharePoint and the Open Source solution
Alfresco by Alfresco Software Ltd. The reasons for the choice of these specific tools will
be discussed in chapter 2.2.2. Another interesting question for the discussion of the find-
ings is to examine if there are different solutions from Open Source and commercial pro-

viders or if thereisalreadyafist andar do sol uti on.

© 2012 University of Koblenz-Landau, FG Betriebliche Anwendungssysteme
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2 Research Methods and Design

At first one or more research methods that assist in answering the research questions
have to be chosen. In this chapter the scientific paradigm that is followed in this research
project is outlined and the research design is presented.

2.1 Paradigms and Research Methods

This chapter provides an overview of research paradigms in Information Systems Re-
search (ISR) and their criticisms. Subsequently one or more research methods, underly-
ing the paradigm mentioned before, are chosen and justified.

2.1.1 Introduction

Over the last decades ISR is going through huge discussions about adequate methodol-
ogies (Kelle 2007, p.14). While the history of qualitative and quantitative research is illus-
trated very detailed by Kelle (Kelle 2007, p.25-56), the following chapters first of all pro-
vide a differentiation of scientific research methods in behaviouristic and constructivist
research, that was amongst others described by Osterle et al. (Osterle et al. 2010, p.1-
2). Another possibility for the grouping of research methods are qualitative and quantita-

tive methods, respectively the use of qualitative or quantitative data.

2.1.2 Constructivist vs. behaviouristic Research

The constructivist approach has always been followed in German-speaking and Scandi-
navi an A Winrftosrcribgatifarigofocuses on the improving of information sys-
temsd struct ur2el0, 0.¥sSo itis & practiea proaddure t h aresdlis can
be transferred to real business problems (Osterle et al. 2010, p.1).

The especially US-American correspondent to the Germanterm i Wi r t schaftsinform
is the Information Systems Research. The leading paradigm is behaviourism which de-

scribes the monitoring of i nformat i @adotionsy st ems 0
(Osterle et al. 2010, p.1).

This second approach is criticised as lacking practical use. According to Osterle et al.
this assumption is supported by the fact that graduates in information systems research
are less often employed in economy (Osterle et al. 2010, p.1). Constructivist research
however is said to be less scientifically strict, serious or ambitious (Zelewski 2008,
p.175).

12 © 2012 University of Koblenz-Landau, FG Betriebliche Anwendungssysteme




Research Methods and Design

2.1.3 Qualitative vs. quantitative Research

The terms qualitative and quantitative can be used to declare on one hand different
methods of data analysis, on the other hand the structure of produced data (Witt 2001,
p.2-4).

Quantitative data describes countable data for example from measures, questionnaires
or tests. These data exist in an abstract form which means its interpretation has to be
done by the user (Witt 2001, p.2). Two main aspects of quantitative data analysis are the
sample® representativenessand t he datads degr e e2004,p.3)sin
conclusiont h e r e s eamrigth ereate omparable data. Qualitative data usually
contains its meaning in itself like texts, pictures or video. So the process of how the data
was created is not as important as it is in quantitative research, but for full deduction its
arising also has to be considered (Witt 2001, p.1).

2.1.4 Selection of Methods

Laboratory experiment

Quantitative Q

Quantitative cross-

Formal deductive O
analysis

Simulation

section analysis
Reference modelling

O Conceptual deductive

Prototypin@

Action research

Degree of
formaliza- becccccccocccocccoco=o=
tion

Qualitative cross-
) ) Case study
section analysis
Qualitative O

Argumentative-

P e
1
1
1
1
1
1
1
1
1
1
1
I o
|3
. 2
<
1@
2
1
1

deductive analysis

Behaviouristic . Constructivist _
Paradigm n=296

Figure 2.1: Empirical Profile of Research Methods in Information Systems Research
(adapted from Wilde & Hess 2007, p.284)

Figure 2.1 shows a matrix representing the different research paradigms on one axis and

data analysis methods on the other. The single research methods are weighted on how

© 2012 University of Koblenz-Landau, FG Betriebliche Anwendungssysteme
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often they were used from 1996 tJourndl@vidiohisf or t he
di splayed by t hdgWidei& Heds @3, p.2B8).a0Ome dare argue that for

example the argumentative-deductive analysis is a generic term for many research

methods T because in some way all research is argumentative i and appears as big for

this reason, but the weight of the different methods is not the point of interest here. The

reason for its mentioning here is that it provides a good overview of existing research

methods placed into a research paradigm and type of data analysis, regardless of their

weight.

As the issues raised in chapter 1.2 are of a highly practical nature this thesis primarily
follows a constructivist approach. The focus on socio-technical tools causes the step to-
wards qualitative data. According to these points this thesis is placed in the lower right
corner of the matrix. As it is not possible to clearly state one research method here, dif-

ferent methods will be used more or less intense.

An important one in this project is action research. A widely-used definition is from
R a p o p Aatidn reseérch aims to contribute both to the practical concerns of people in
an immediate problematic situation and to the goals of social science by joint collabora-
tion within a mutually acceptable ethical frameworkd ( Rapoport , 19 Mo, p. 499)
tioned Apractical concernso shalll becajedct ured t
use-cases are used to describe how a persona (an imaginary user) behaves in a given

situation or at a certain task (Courage & Baxter 2005, p.52).

14 © 2012 University of Koblenz-Landau, FG Betriebliche Anwendungssysteme
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2.2 Research Design

The following figure displays

are introduced in the following.

t hfee phases shats 6

Literature review

Selection of tools

Creation of sce-
narios

Application to tools

Initial scenario

Testing scenarios

Solutions
(Text, Pictures)

Analysis of solutions

Argumen-
tative-

deductive
analysis

Action

Research

Action
research

Argumen-
tative-
deductive
analysis

Figure 2.2: Research Design (own source)

2.2.1 Literature Review

This research begins with a literature review. At first the basics of Enterprise Content

Management and its scientific context are introduced and then further specific research

focussing on archiving is done (see Chapter 3). It points out that archiving in the mean-

ing of Atraditional

archivingo,

rese

exampl e tl

to be a well-known topic in business and literature but the new kinds of archiving, already

mentioned before in chapter 1.1, like web-content- or database archiving raise new re-

guirements for enterprises (Kampffmeyer 2011, p.4).

© 2012 University of Koblenz-Landau, FG Betriebliche Anwendungssysteme
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2.2.2 Selection of Tools

The issue, either to make a deep analysis of a few tools or undertaking a complete mar-
ket analysis provided a decision point. As this research aims to understand how archiv-
ing is achieved and to provide practical guidelines for archiving of E2.0 in depth data is
needed. This is obtained through deep knowledge of the tools which cannot be built by a
broad analysis. In the end two tools with different characteristics have been chosen:
SharePoint and Alfresco. The market for ECM contains by now numerous tool vendors
as Figure 2.3 shows. How these tools were selected from this large field is provided be-

low.
challengers leaders
-
2 IBIMIII.‘Mi-::rosoft
2 Oracle
2 Perceptive Hyland @0pen Text
o Software g softwart EMC @
[ Laserfichteg Xerox
g Objective
s Fabasoftg ® @Adobe
'6 Saperlon@ ‘aVStem'
- 1@9\!;99[; Softwareg are @ Alfresco
echhologies  @pyer Team i
= SpringCM
@ Software Innovation| ® Spring
® sun Gard
Slave
niche players visionaries

% comp|etene55 of vision ﬁ

Figure 2.3: Magic Quadrant of ECM (adapted from Gartner 2011, p.3)

Due to the large amount of tools (see Figure 2.3) the key objective of the tool selection

process is to identify outstanding ones.

Thus, the main criterion for selecting SharePoint is its widespread and numerous use in
business which results in a high market share (Ovum 2010, p.5). According to Ovum this
tool can almost be seen as a de facto standard in the ECM-world (Ovum 2011, p.12).
Anot her reason for Mi crosoftds success-
integrated Office solutions that support employees in their everyday work (Ovum 2011,
p.12). So this tool provides a good look into a system that is widely used for its ECM-

functionality.

16 © 2012 University of Koblenz-Landau, FG Betriebliche Anwendungssysteme
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The Open Source solution Alfresco seems to be the opposite of a tool with high market
share (see Figure 2.4), however Open Source tools are gaining more and more access
into the world of business software (Ovum 2012, p.32). Especially the low costs and eas-
ier license models, which enable the development by independent developers, bring big
advantages for most notably small enterprises (Ovum 2012, p.32). While in 2010 Ovum
stated that Open Source solutions in general do not have the wide functionality of propri-
etary systems (Ovum 2010, p.4), in 2012 a trend to more extensive open solutions is de-
tected (Ovum 2012, p.32). Thus, Alfresco was selected as an example of a different type
of ECM solution that is gaining popularity in the market. Despite of its small market
share, according to Ovum Alfresco is a challenger on the ECM market (see Figure 2.4).

10,004

5.00 -

IBM
B.00

Autonom

7.004 Microsoft

.00 Alfresco,

5.00 Open Text
4,00

3.00

Customer satisfication (scale 1 - 10)

2.00+

1.00 T T T T T T T T
G.00 T7.00 B.00 5.00 10.00

Technology assessment (Scale 1 - 10)

. . . Bubble size represents Market Impact

Follower Challenger Leader

Figure 2.4: Decision Matrix for Content Management (adapted from Ovum 2012, p.72)

2.2.3 Creation of Scenarios

In order to examine and evaluate the selected tools a series of scenarios have to be cre-
ated.

The first type of scenario is the initial scenario. In this document the starting position for
the evaluation is set. It contains a description of the testing situation with a specification
of the amount and type of documents, created and used by different users in each sys-
tem. This scenario provides the basis for setting up and adding the same content to both

of the systems under evaluation.
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The next scenarios are the testing scenarios. These documents provide use-cases that
shall lead to possible solutions for the problems raised in the research questions. Each

scenario is proposed to give an answer to one question.

2.2.4 Application to Tools

This step is the actual evaluation phase and the primary data gathering takes place.
Starting with the input from the initial scenario the tools are tested for their archiving and
retaining capabilities using the testimng
umented via screenshots which can be found in the Appendix.

2.2.5 Analysis of Solutions

After the scenarios have been applied to the tools the different solutions will be analysed
and compared regarding their scope of functionality, usability and transparency. At last
the outcome will be discussed and an outlook on further research that arises from this
thesis will be given.

18 © 2012 University of Koblenz-Landau, FG Betriebliche Anwendungssysteme
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3 Literature Review

Chapter 3 provides the current state of research in the field of ECM.

3.1 Enterprise Information Management

Following a top-down approach at first ECM will be placed in a wider scientific context:
Enterprise Information Management. In order to have a clear way of identifying where
t he t opi c cah berpladed, afterrcgmparing two definitions of EIM the 8C-Model
for collaborative technologies from Prof. Dr. Susan Williams is introduced.

3.1.1 Definition

A comprehensive definition of Enterprise Information Management is given by the Ger-
man business consultancy fkKamgfineyer:tit stahdsros the
complete management of enterprise information, independent of place, user, author, sys-
tem, application, format, device and time. It combines functional approaches of Enter-
prise Content Management, Business Process Management, Enterprise Search, Busi-
ness Intelligence, Governance-Risk-Compliance Management Infrastructure, Data
Warehousing and Information Lifecycle Management (Project Consult 2011). So EIM can

be seen as an umbrella term that includes ECM as one part of it.

Gartner defines EIM as HAan i ndeseripingaahd govern-
ing information assets, regardless of organizational and technological boundaries, ena-
bling business insightd ( Gar 2ai®d.r ( 2)

Both definitions describe the wide range of EIM covering all enterprise information. While
ECM focuses on a technical side EIM claims to manage all enterprise information trans-

parently to reach the business objectives.
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3.1.2 The 8C-Model for Enterprise Information Management

CHANGE

M

CONTENT
NOILNEIY1INOD

COMPLIANCE

Figure 3.1: 8C-Model for Enterprise Information Management (adapted from Williams
2011, p.12)

The 8C-Model was developed by Prof. Dr. Susan Williams in 2011 as a framework for
the analysis and evaluation of collaborative technologies (Williams 2011, p.11). The
framework focuses on one implementation project of EIM technologies and helps to ana-
lyse the requirements for successful collaboration. It contains eight elements, which can
be divided into the core and the outer ring with each four elements. Those shall be illus-

trated in the following chapters.

3.1.2.1 Thecore

A

The model 6s ¢ oreemaents cominuwitaion, @dopetatio®, combination and
coordination. These terms represent the main activities that are necessary for successful

E2.0-projects.

Communication describes all kinds of information exchange between human beings.
This can be for example instant messaging, a telephone call, blog messages, etc. inde-
pendent of time, place or the number of participants (Williams 2011, p.13).

Communication and collaboration, shown in one element, stand for any kind of work that
is done by two or more people together. The difference between them is that collabora-
tion is a more complex type of co-working with direct contact the other participants, while
cooperation can be just the consolidation of two activities results into one, although they
were finished completely independent (Williams 2011, p.14).
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Coordination focuses on the orchestration of processes, actions and the resources they
need. Especially workflow management is an issue in this core-element. Examplary ap-
plications are group calendars, awareness or room-reservation systems, always with fo-

cal point on the sequencing of activities (Williams 2011, p.14).

The last core element is (content) combination. Main task is the organisation of the pro-
duced data. This contains the improvement of data-recovering, -searching or i
aggregation for example through tagging or RSS-feeds (Williams 2011, p.15).

3.1.2.2 The outer ring

The ring extends the model from a functional perspective to an enterprise level with look
at the aspects content, compliance, change and contribution.

Content (management) describes the structuring of data, creation of metadata, rights
management, as well as the management of information over its whole lifecycle (Wil-
liams 2011, p.16).

Compliance, as already mentioned before, is getting more and more important with the
rising of E2.0. The preparation of social-media guidelines for employees to protect the
enterprise from risks like the publishing of internal data is one task in this element of the
ring. Another one is the compliance of governmental terms and law, for example which
data has to be saved for how long and especially how this shall be done (Williams 2011,
p.16/17).

Change management has to come along with every big IT-project. These projects can
cause structural changes over the whole company and have to be guided. Employees
who use the systems have to be made familiar with new ways of communicating with, for

example, customers (Williams 2011, p.17).

Last but not least enterprises want to know about the contribution that collaborative
technologies bring to their organisations. So this element focuses on monitoring of man-
agement ratios over the time to be able to calculate a possible return on investment, for
example (Williams 2011, p.17).

In summary it can be said, that this thesis focuses on the outer ring, especially its ele-
me nt Acontento. But indstacontemt & gemarated in the core,bity o n e :
managed in the outer ring so another question is: How can data get from the core to the
ring? In other words, how is content that is created in the core being effectively man-

aged?
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3.2 Enterprise Content Management

After the context of Enterprise Content Management has been identified as Enterprise
Information Management and ECM as a part of it, the next step in the top-down ap-

proach is the definition of ECM and its components.

3.2.1 Definition

The term Enterprise Content Management was introduced by the AlIM about ten years

ago and defined as fAthe strategies, met hods

preserve, and deliver content and documents related to organizational processes. ECM
tools and strategies allow the management of an organization's unstructured information,

wherever that information existso  ( 2012).M

Anot her definition was made by Ga rrepmesents
both a strategy to deal with all types of unstructured content and a set of software prod-

ucts for managing the entire content life cycled ( Gar 2013d.r ( 1)

Both have in common that ECM is regarded from two perspectives: the first one is fo-
cused on methods and strategies to manage unstructured information, the second one
on tools that support these efforts. But there is a difference between the definitions:
Gartner talks about Aithe entire cont ent-
ments, while the AlIM definition only mentions capturing as first point. In fact, there are
documents created in ECM-tools, e.g. blog entries or wiki pages, so that Gartnerd defini-

tion seems to be more complete.

3.2.2 Application Areas

Enterprise Content Management

uolreloge||od

juswabeuey MO0
juawabeuey 1usr1uod(gap)
juswabeue Juswnoog
BuiAIyolY 21U0J109|T

Figure 3.2: Overview of Enterprise Content Management (adapted from Eggert 2007,
p.21, Kampffmeyer 2006, p.14)
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The figure above displays a possible representation of the main application areas of

ECM. While Eggert (2007) named #fAKnowledge managemeeyt 0 i n
Kampffmeyer (2006)c hose t he word AColl aborationo. This
the field of collaboration seems to be a more independent application area, not only in

ECM, but also in Enterprise Information Management, already mentioned in chapter

3.1.2 (Williams 2011, p.11-21). Knowledge management can be seen as a wider process

that reaches over all other areas.

ECM is seen as an #fintegr at2006, @.10;nWhild énenprs-r e 0 ( Ka
es have ERP-, CRM- and other solutions as isolated platforms, the integration into one

single platform is another task of ECM and brings diverse advantages: data is provided

independently from its source, which leads to less redundancy, because it does not have

to be shared over the systems (Kampffmeyer 2006, p.10).

3.3 Electronic Archiving

Archiving is a very important topic for enterprises: not only for compliance reasons, but
for capturing the enterprised &nowledge (Kampffmeyer 2011, p.9). This importance can
be seen in the fact that there are even different standards stated to define how to capture
business records: for example the ISO 15489 from the International Organization for
Standardisation (ISO 15489-1: 2001) or the DOD 5015.2 Standard from the American
Department of Defense (JITC 2007). The 1SO 15489 defines records management as
fithe] field of management responsible for the efficient and systematic control of the
creation, receipt, maintenance, use and disposition of records, including the processes
for capturing and maintaining evidence of and information about business activities and
transactions in the form of recordso(ISO 15489-1: 2001).

Olson tries to give an overview of enterprise content (see Figure 3.3) that contains differ-
ent forms of digital data and also physical documents. But the socially arising content

from wikis or blogs is not mentioned.

Kampffmeyer talks about six categories of new requirements according to archiving: da-
tabase-archiving, universal archives, archiving of web-content and web-transactions, ar-
chiving of mobile applications and archiving in the cloud (Kampfmeyer 2011, p. 4-8).
Partly overlapping with figure 3.3 his categories primarily focus on digital content arising
in new technol ogy. Especially interesting in t
web-cont ent 06 where he mentions that topics |ike h
social communities in general, are still not solved (Kampffmeyer 2011, p.6). This is ex-

actly the point for this thesis to start.
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Physical Electronic XML : Multimedia Database
. Documents E-mail
Documents Files Documents g“th‘;' complex Data
ata,

Figure 3.3: Categories of Enterprise Data (adapted from Olson 2009, p.6)
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4 Scenarios

This chapter introduces the scenarios. The first one provides the background for the test-

ing processes in the second and third scenario.

4.1 Initial Scenario

The table below states the starting point of the tool evaluation. As already mentioned in

chapter 2.2.3 it defines members, type and amount of documents and the working envi-

ronment with the general aim of the project and its background.

Project group

& background

The research object is a fictive project group consisting of five mem-
bers: a team leader and four associates. While two of them are work-
ing in Europe, the other members have their office in Australia. These
people have the common aim to finish a programming task. To enable
efficient collaboration despite of different time-zones and locations an

ECMS is used to share knowledge.

Working envi-

ronment

The project is organised in virtual communities or team rooms. These
team rooms provide a restricted working environment for selected
members with different roles. While the team leader has an adminis-
trative rol e, the nor mal me mber g

determine the level of access within the team room.

Functionality

The team rooms provide a wide range of functionality. All functionality
relating to Enterprise2.0 is part of the investigation. The following list
contains content creating functionality that could be in use:

e Wikis: contain different kinds of user created data. That can be
for example simple texts, spread sheets or pictures, created
and put together by different users. Usually all pages have a
version control.

e Blogs: are filled with entries created by a single user. That can
be texts like a meeting protocol or just information for other
users.

e Forums: provide a place for discussions or questions as an
asynchronous channel inside a group of people.

e Dashboards: aggregate information from the different sources

inside a team room. This site gives awareness about who did
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what in the team.

e Tagging: this component of E2.0 functionality gives users the
possibility to describe the created content with keywords.
Those keywords are displayed in lists or clouds to allow struc-
turing and retrieving of information and data.

e Shared documents: represent the traditional document man-
agement. User can upload files and share them with col-
leagues.

e Shared bookmarks: provide functionality to simply link web-

pages for other users or themselves.

Current state

This scenario describes the picture of a typical project group collabo-
rating via an ECMS. At the beginning of the investigation the project is
in an advanced state. That means that various data have already
been produced in the different applications provided by the particular
tool. Thus, there are for example wiki- and blog-entries, shared docu-

ments and the members have discussed problems in forums.

Table 4.1: Initial Scenario (own source)

4.2 Testing Scenario 1: Project End

The first testing scenario aims to answer research questions 1 (see Chapter 1.2). It pro-

vides a situation that has to be solved using the tools.

Situation

In this scenario the members reached their aim to finish the project by
completing their programming work. So the final code is written and up-
loaded and there are no more updates on any sites, documents or data.
From this point on the team room is not changed anymore which means

it is ready for archiving.

Goal

This is the entry point for the scenario. All the produced knowledge has
to be stored in some other way than just leaving it where it is. The aim

is to find one or more ways to get the data out of the team to store it.

Approach

The researcher tries to find functions or workflows provided by the tools

to capture and manage the information produced during the project.

Table 4.2: Testing Scenario 1: Project End (own source)
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4.3 Testing Scenario 2: Retrieving archived Information

Analogous to the previous chapter a scenario with a certain task is provided here, this

time according to research question 2 (see Chapter 1.2).

Situation

This scenario is located half a year after the first one. A former
team member has problems reinstalling his programming envi-
ronment. He remembers a solution to his error was posted in the

team room by somebody else half a year ago.

Goal

The aim is to find a way to retrieve information from an archived

team room. In this case an answer from a discussion is searched.

Approach

This scenario bases on the outcome of testing scenario 1. Accord-
ing to the characteristics of the archiving solution, the researcher
is looking for a way to retrieve certain information from this ar-

chive.

Table 4.3: Testing Scenario 2: Retrieving archived Information (own source)
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5 Tool evaluation

The following chapter provides the tool evaluation process which is documented by

screenshots.

5.1 Alfresco Community Edition

The first tool to be evaluated is the Open Source ECMS Alfresco Community Edition of-
fered by Alfresco Software Ltd. The following table provides general information about
t he virtua l-ans softwame tha Bosthtlaersydtem.

Operating System openSUSE 11.4 (64 bit)
Processors 2

RAM 2GB

Hard-Disk 62 GB
Alfresco-Version 3.4 Community Edition

Table 5.1: Alfresco-Server Hard- and Software (own source)

The community edition offers collaboration tools for teams like wikis, blogs and forums
and a document library to share files. Besides, there is a group calendar and the possi-
bility to share links.

The next chapter gives a short general description of the applications and describes how

they are used in the given scenario.

5.1.1 Application of Initial Scenario

The navigation through the different tools happens via a top menu bar (see Figure 5.1).
Beneath, another horizontal menu bar provides the different functions for the particular
tool. Referring to the wiki there is one button that links to the main page and one to cre-

ate new wiki-pages (see Figure 5.1).

Site Dashboard | \ Blog  Dokumentenbibliothek : Kalender @ Links | Diskussionen | Datenlisten | Mitglieder

. H tseit & i
v Seiten auptseite =p Neue Seite

Figure 5.1: Top menu bar (own source)
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Creating a team room, which is called site in Alfresco, is done by few clicks: from the

home page after logging in (see Appendix A-1) o ne

cl

c k

on ACreate Si

up window which asks for the name, URL, description and visibility (see Figure 5.2).

Since the installation of Alfresco was done in German language it is not possible to

change i

t

anymore. The opt i alhusefis\canginthe sitdot y o de't

if they have to be invited. This scenario provides a private team room with the name

AProgr afrmd jnggct Groupo. A |

st

Name:

URL Mame:

Beschreibung:

Type

Sichtbarkeit:

Site erstellen

*
Das ist Bestandteil der URL der Site wie
http:/idomain.com/share/page/site/<URL Name>/dashboard
Keine Leer- oder Sonderzeichen werwenden.

Collaboration-Site =
@ Offentlich
Moderierte Site Mitgliedschaft
Site Manager konnen kontrolieren, wer dieser Site beitritt
Privat

Abbrechen

Figure 5.2: Alfresco Site creation (own source)

of

AppdndixtA€2a m me mb

Al frescobs home @padashHmoarad ttelaant

isummard-zes al

tivities (see Appendix A-3). This dashboard aggregates information from the whole site

into one page. This happens by so called widgets. These small windows display other

member s 6

act i on gls. iFiguret5.8 shows fhe activifies widgédt. o

All activities over a certain period are listed here with date, time, name and user. In this

case the time period is seven days and can be determined by each user. The other

widgets on the standard dashboard are for documents and links (see Appendix A-3).
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Site Aktivitdten B

Lelzte 7 Tage |- Alle Aktivititen |+

19:00, 20 Aug, 2012
19:38 Eclipse Link geldscht von Member 04 i

17:00

17:39 Final report Blog Post erstelit von Member 03
17:37 Team Wiki Seite aktualisiert von Member 01
17:36 Minutes for meeting 2 Blog Post aktualisiert von Manager 01

16:00, 19 Aug, 2012

16:43 FProject-End Kalenderereignis geldscht von Member 04
16:45 Proiect-End Kalenderereianis erzeuat von Member 04 =

Figure 5.3: Site activities (own source)

The next function in use is the wiki. This tool enables team members to document their
knowledge in a transparent way and make it possible for others to read and extend it.
Appendix A-4 shows an overview of the wiki pages and the sidebar. In this sidebar users
have the possibility to choose between lists of all, only lately changed or lately added
pages. Besides, there is a tag-list to navigate to pages of a certain topic. Figure 5.4
shows how the wikids main page | ooks 1

pages and linked them on the main page.

Programming-Project-Group Siie

Wiki

Wiki Seitenliste = [5) NeuesSeite | [5 Leschen :  [2 Umbenennen

Main Page

This is the main page. From here on you can navigate to the different pages of this wiki.

» Main Page

= Aim
* Team
* Reports

* Report 1
* Report 2
+ Final Report

+* Problems
Testing

Figure 5.4: Exemplary wiki main page (own source)

Another typical web 2.0 application in this scenario is a blog. Different users can create

single pages with information just as a memory for themselves or to share information
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with colleagues, just as examples. While Appendix A-5 shows the overview page for this

si t e 6 appdntlixoAgh,displays a blog post that was commented by another user.

The document library provides an environment for users to upload all kinds of data and

share them with others. Appendix A-7 s hows the | ibrarybs pmain pa
plies navigation by tags, the folder structure that can be defined by the users or attributes

like lately added or changed. In this scenario there are two folders with testing data in

form of open-document text-files (see Appendix A-8), a pdf-file and one text-file created
directly from Alfdce (see Appeddx Al9). Besides tlyere iisa rigfolder

that contains the final code (see Appendix A-7).

Next feature in use is a group calendar. The main page can be found in Appendix A-10.
All site members are able to create calendar entries and add meta-data like place, time,
description, tags and even a folder from the document library containing relevant docu-
ments for this entry. An exemplary entry with these meta-data is shown in figure 5.5.

Informationen zum Ereignis X
Details
Was: * Meeting 2
Wo: Berlin, Germany

Beschreibung: Second meeting with topics: progress till now
and testing

Tags: meeting
Zeit
Anfangsdatum: Montag, 20 August, 2012 um 12:00
Enddatum: Montag, 20 August, 2012 um 13:00
Dokumente

Dokumentenordner: documentLibrary/Meetings

Bearbeiten H Léschen H Abbrechen |

Figure 5.5: Calendar entry with meta-data (own source)

The shared links functionality enables users to share useful links with their team. Again it
is possible to add meta-data like a description and tags. The main page of the link-
application can be found in Appendix A-11. Analogue to the previous tools the navigation
is provided in the left sidebar, in this case only by tags or lately added links, a folder

structure is not provided.
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Last but not least the discussion application was tested. The home page gives an over-
view of all discussion topics (see Appendix A-12). In Appendix A-13 an example discus-

sion with some answers to a question is shown.

The data list functionality is not tested in this scenario because there is no expression of

this function in Microsoft SharePoint and a comparison is not possible.

Besides, each application except of the group calendar contains RSS-feeds. The icon
can be found on the right side ofthe appl i cat i on 0 bar (see AppendiroAa
4, A-5, A-7, A-11 and A-12).

5.1.2 Application of Testing Scenario 1

As defined in chapter 4.2 the project group finished its work and the site is ready to be
archived. To do so there are different ways which assume different levels of access into
Alfresco.

At first some general facts about how Alfresco works have to be stated. There are two
different user interfaces with separate login interfaces: Alfresco Share which is mainly
used here and the Alfresco Explorer. While Share provides collaboration features the
Explorer offers more administrative functions. In contrast to chapter 5.1.1 where only Al-

fresco Share was in use this chapter will need functionality from the Alfresco Explorer.

But at first back to Share: all content created in a site can be accessed through the ap-
plication where it was created or through a so called repository. This repository can be
accessed through titet dirReipmsAt brgec dds atalp
pages (see Figure 5.6).

. D +
J‘h" N " ?1:. - w
& Alfresco'Share cer B D
Mein Dashboard Mitarbeiter Repository
Figure5. 6: Al frescobs top menu (own source)

The repositorydés maiAppemndx §-24. Tre teft didebarsagam pro-i n
t

vides a navigation menu by folders whichi s wused to navigate

shows all sites of the user logged in. By clicking att he f ol der wi t hpt he

grammi ng pr o] & eathgapplicatiproof the site shows up as a single folder (see
Appendix A-15). Inside of these folders all content added to the site can be accessed

andaccording to the wuserods role ( membeure5d

shows the content of thefolder A bl ogo. Al | bl og posts are
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t+ Nachoben  Repository > [ Sites > [ programmingprojectgroup > = blog

Auswahlen - Zeige Elemente 1 - 3 von 3 << Zurick 1 Weiter>>  Ordnerausblenden =] =
post-1344871661606_924 (Minutes for meeting 1)
Geandert am: 13 August 2012 Von: Member 01
post-1344874219181_885 (Minutes for meeting 2)
Geandert am: 20 August 2012 Von: Manager 01
post-1345478349537_407 (Final report)

Geandert am: 21 August 2012 Von: Manager 01 |

Figure 5.7: Content of the repositoryos

bl og f

The special feature of t hi s ki nd of accesseachgile aan lsei t e 0s

downloaded separately. The download-button can be seen when hovering over an item

(see Figure 5.7).Pressi ng t hi s but t-tolder downsoadd the btodppost éisb | o g 0

an html-file. Links, wiki-pages and discussions are also exported as html-files, while
shared content from the document library stays in its original format. Group calendar en-
tries can be downloaded as ics-files, which belong to the iCalendar-format. So they can

be imported into other calendar applications.

This functionality provides a first approach t

of the team room that can be accomplished by every user. But this kind of manually ar-
chiving of single documents becomes inefficient very quickly if the volume of data in-
creases. It only makes sense if the user exactly knows which blog post or file for exam-

ple he wants to capture.

This problemcan be solved by using Al frescobs

We b DA\

i Wetbased Distributed Authoring and Versioningo

providing data on the internet. This interface can be mounted by common operating sys-

tems like Windowsand di verse Linux distributions.

copied to the user® hard-disk or any other place. Appendix A-16 shows two pages of the
WebDAYV interface opened in Mozilla Firefox. The first one displays the test-site with

Now

eachapplicat i onds f ol der, the secoapplicattime t he cont en
The third approach to collect a siteds content
the first time. Appendix A-17 shows the administratiom consol
ministrator. The following task can also be done as a normal user but those can only use

places in the repository they own as target, while an administrator has access to the

whol e Alfresco repository. Clicking on ACompan
structure to navigate similar to the repository mentioned above. Appendix A-18 displays

the overview page of the testing site. Again each folder containsoneappl i cahbh-i onds ¢
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tent . Pressing the button fAiMore actionepd in the

downmenu with the enseeFHgurdi58).ew det ail so (

_: View Details
il Delete
d any sub-spaces. J; Cut
|} Copy
i, Paste All “age |9
&4 Import
;} datalLists i l‘:, Manage Space Users
" Diata Lists %’ Manage Content Rules
13 August 2012 1739

Figure 5.8: Drop-downmenu t o access a siteb6s details (own ¢

Using this butt on-pagepseaippeadix A-1LK). O the righesida df the

screenshot a list of possible acti ons f or t hi s si t ebuttonsprovidest ed . Th
the possibility to export the whole site with all its content into an acp-file (Alfresco Con-

tent Package). This acp-file can be imported into other sites or opened by common-

packaging-tools (Annotation: Opening this file in a packaging tool is not recommended

as the files have no significant names). Appendix A-20 displays the configuration-window

for exporting a site. Required fields are a package name and a destination. In this case

the destination is the site itself, but another site or folder inside of the repository can be

selected. The first hook defines if children (sub-sites) shall be exported. As there are no

sub-sites in this scenario this hook is of no importance. If the second hook is not set, only

sub-si t es will be exported. The |l ast hook- ARun in
ue using Alfresco during the export. If not set, the next page does not load until the ex-

portcompleted. A click on fAOko st ar tpackagehappessxopor t . Onc
the sitebs overvi ew p sedigwerb®)eThe Hut@wowith thenlittle | t e ms 0 (
red arrow provides a download-link for the package.

¥ Content ltems Iltems Per Page |9

?--1 site-content.acp 1

Alfresco content package for Space "programmingprojectgroup’.

712,34 KB
27 August 2012 19:06
L heEil®

Page (1 of 1 1

Figure 5.9: Site exported as Alfresco Content Package (own source)
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The previously mentioned workflows are all manual tasks. Alfresco also offers functional-
ity to define s oindeatldd rotdrealfy expdrtemtent, iwh are dble to
create a copy of every new data that is created in a site. Rules can be defined by any
user but again only an administrator has the possibility to set any place on the platform

as a target.

To configure these rules the site details-page has to be opened (see Appendix A-19).
Under AActionso on the right side t lsduten
opens a wizard to create a variety of rules to apply on content created in a site. Each ap-

plication can get own rules to ensure the export format fitisthecr eat ed content

Appendix A-21 shows an exemplary rule that copies all created or updated blog entries
into an html-file. This feature solves the problem of having data available even if the orig-
inal site is deleted; it does not archive content but just copies it to another place.

The | ast approach was Al f r e biltyoSinse vergoo 8.2 Al-s
fresco Community Edition is certified to the already mentioned DOD 5015.2 Standard
from the American Department of Defense (Alfresco Ltd. 2011). This functionality is car-

ried out by a records management site which has to be activated (see Figure 5.10).

Meine Sites

Alle Sites | -

F l
-
DoD 3015.02-5TD Electronic

Recordkeeping

Figure 5.10: Records management site (own source)

Members of this site can access, declare and undeclared records according to their role
inside the community. But this functionality is not integrated into group work sites. That
means it is not possible to declare content directly from the team room as records. The
single files at first have to be downloaded and then they can be uploaded into the rec-
ords site. But even without the integration this functionality is suitable for archiving for
example an exported acp-file in consideration of legal needs and the opportunity to retain
it. Appendix A-22 shows the different record types Alfresco offers which also define the
retention schedule. Inthisscenari o0 t he t ype f Web AfReuploadingadhe
specific file several meta-data according to its type like responsible user, publication

date, URL etc. has to be added before the button to finally declare the file as a record
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appears. Appendix A-23 shows the exported acp-file with the button to declare it. This
file is now archived and retainable to the rules of the DOD 5015.2 Standard.

Another very practical feature of the records m
shown in Appendix A-23. This button is available in all folders of the site and enables us-

ers to export and directly download all content inside of the specific folder and its sub-

folders into an Alfresco Content Package or a zip-file. The export dialog is shown in fig-

ure 5.11.

Export *
Select the file format for the export:
|'EJ Alfresco Content Package (ACP)

ZIP

| Ok || Abbrechen

Figure 5.11: Dialogue for exporting records (own source)

The records management site does not support any functionality to alter records directly
but with the appropriate rights on this site it is still possible to move or delete records. If
this has to be prevented, for example in case of litigation, when a legal hold is put on cer-

tainflesand any changes on them are forbidden, Al fre
a certain file or folder is frozeni t cannot be changed, deleted or
zenodo again. Besides the file olsdsadApjeedkAt o a spe

24) and all retention schedules are stopped for frozen records so it cannot be deleted by
the system if its retention period expires.

Summing up Alfresco offers lots of different ways for all users to capture the content aris-
ing in collaboration sites, but most of them have to be triggered manually. Business rec-
ords capabilities exist but are not integrated into group work sites, a fact that complicates

their use.

5.1.3 Application of Testing Scenario 2

As mentioned in chapter 4.3 this scenario mainly bases on the outcome of the previous

test.

The first approach assumes users to have access to an acp-file, generated previously.
As there is no connection between the records management site and other team rooms

an acp-file that was declared as a record has to be downloaded at first, before it can be

36 © 2012 University of Koblenz-Landau, FG Betriebliche Anwendungssysteme




Tool evaluation

imported. The scenario defines that the old site isclosedsoa new site named

was created by the user. The import processes are similar to exporting a site so again

the Alfresco Explorer has to be used. On the created archive-s i t e 6 e adyeet anihle

p o rButn is provided which opens a dialog where the source file is requested (see
Appendix A-25). After the import process the user has accesstothesiteds over vi
again. Appendix A-26 shows that the archived site is now displayed as a folder next to
the other site applications. Following the scenario the user wants to find a topic in the

ew pa

il

discussion-f or um where a | ink was posted. Og-ening

groupo salolwsapmpl i cations which wused olderale

topics are listed as one file (see Appendix A-27). The problem here is that all topics have
cryptic names so eventually some time has to be invested to search for the right one.
Figure 5.12 shows an archived discussion. All other content of the site can be either
downloaded or directly viewed in the browser this way.

Browse Posts

Post: post-1345888998241 100 Reply to: member02 On: 25 August 2012 22:15 S| Q
v

manager0
Faollow this link for a solution.

@ Post: post-1345888998241_100 On: 25 August 2012 12:03 S|

memberl2
Hi all,

| am not ably to install ecplise correctly, getting error #13. Any ideas?

Page |1 of 1 1

Figure 5.12: Archived discussion topic (own source)

5.2 SharePoint

t her

The secondt o o | i s Microsof t 0able ®ith anforen&ioni abaut.the kg ai n a

stallation environment is given.

Operating System Windows 7 (64 bit)
Processors 2

RAM 4 GB

Hard-Disk 35GB
SharePoint-Version 14.0

Table 5.2: SharePoint-Server Hard- and Software (own source)
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Microsoft SharePoint offers a wide range of different tools that can be integrated into a
team-room, also called site here. The testing site has the following applications in use: a
blog, wikis, document- and link-sharing capabilities, a discussion board and a group cal-
endar. Besides these there are applications like phone-call-memos and tasks activated
by default but they are not tested because of no similar tool in Alfresco. Appendix B-1
shows the full list of all applications that can be added. Another interesting feature is the
recycle bin which can be compared with the well-known Windows recycle bin. All content
deleted is moved to this folder at first and not deleted before it is emptied.

As the single applications have been described with the first scenario6 application in Al-
fresco, the next chapter only describes how they are used in SharePoint.

5.2.1 Application of Initial Scenario

The home-page after the log in can be seen in Appendix B-2. By default it displays the

calendar showing the actual week, an announcements widget and one for links and new

per sonal it ems. SharePoint provides thei- sitebs
ous chapter in a sidebar on the left (see Appendix B-2). The top menu can be seen in

figure 5.13.

Nils-PCymanager0l -

Site Actions ~ Browse

Programming-Project-Group » ¥ 7

This team room states the working environment for the project group to collaborate I'LikeIt Tags &
MNotes

Home | Blog Search this site... » Q

Figure 5.13: SharePoint& top menu (own source)

The button ASite Actionso opens a drop down menu
settings and permissions and the possibility to create a new site or change the actual

pageb6s |l ook. On the right side a seahepdge bar 1 s
as fAlikedd and a button to add t-dogrsmehuawvithi t . I n t|

user specific functions like editing the profile or signing out is placed.

The site-creation is quite simple too but offers more functionality. Site title and URL are
required, a description is optional. The next configuration step is to select a site template
(see Appendix B-3). These templates are sites with predefined applications for different
purposes. This scenari o uses dedbyfaBGlogandmwlior k Si t e«
The next point defines if the access-permissions are adopted from the parent site or
unique. The last three options declare in which navigation bars the new site shall appear.

The Atop linkso in this saedecanae seen inafiguee 5A3-Ho me o and
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The fAQui ck L aun cAppendix®B-2 dsithe feft ssdgbardvithilinks to sites, li-
braries( a SharePoint #@Alibraryo c¢ ahtheowk funcionglityr ed t o

for example is one library), listsetc. The si t eds member AppesdixB-4.an be f

Again the first function tested is the wiki. The main page is displayed in Appendix B-5.
The speci fic apspareiavaitabla traughshe foe raenw Figure 5.13 dis-
plays the i Br o wane i P & gouttons which enable the user to switch between one
view to browse pages and one with application features. The feature-view is opened for
wikis in Appendix B-5. It turned out that there is no button to create a new page but with
a little trick it is very simple: the user has to create a link to the (till now not existing) page
on the parent page. Clicking this link opens a dialogue which states that the page does
not exist and asks if it shall be created (see Figure 5.14).

New Page 8 x

This page will be created in the Wiki library.

The page 'Testing' does not exist. Do you want to create it?

| Create Cancel

Figure 5.14: Wiki page creation (own source)

Next in row is the blog. In contrast to Alfresco a blog is not a standard component of

team collaboration site in SharePoint and had to be added. The navigation through the

blog functionsdi f f er s from ot her appleidoc abtuitotnosn awsh itcthe r
the blogbs functionality. This time sedApi s pl ac
pendix B-6). This inconsistency bases on the point, that a blog in SharePoint is not an

application like a wiki but an own sub-site of the team-room. The biggest difference to Al-

f r e s c o 6 the rbvisiongfundtien. If required a blog post can be saved as draft. That

means it is not displayed until some other user, in general a manager takes a look at the

post and confirms it. Appendix B-7 shows the window for creating new blog posts. By

cickihg i nto the f i Imern chaiesdnyoca men bar duite gimilar to Mi-

crosoft Word (see Figure 5.15).
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Posts - New Item

Editing Tools

Format Text ” Insert

= Verdana - Bpt < T i <= @ -
J B 7 U &k x, x° = = <I> L Select ~
Paste b Markup .

- . AL A ZIRL Styles » <3 HTML .

Clipboard Font Paragra Markup

Figure 5.15: Blog post creation menu (own source)

In the Quick Launch bar on the left side of the main page an archive of the last months is
arranged (see Appendix B-6). Besides the posts can be sorted into different categories

at creation to access them here (see Appendix B-7).

The sharing of documents and shared editing is one of SharePointdé s mai n capabil iti
discriminates between one library for shared documents in terms of shared editing and

one for general data uploads and sharing of non-office files. Both are available via the

Quick Launch sidebar (see Appendix B-5).

The mainpagefor t he fAShared Document s 0AppepdxiBi8.dfat i on c a
at | east Microsoft Word 2007 is instalued on th
ment o opens a new file in Word. This brings the
of Wo eatui@sdirgctly in a document that is shared with others. Saving the file in

Word createsaf ol der on the userds computer that synchr
the Microsoft Office Upload Centre application (Annotation: The application is automati-

cally integrated stam withoutWeiny gprompsed). Bat there is another

disadvantage arising from this functionality: SharePoint is depending on Word. That

means if Mi crosoft Word is not install®d on the
create or alter documents directly in SharePoint. In contrast to that Alfresco has at least

a plain text editor with html- and xml-capabilities built in. In this case documents have to

be uploaded via t he b uBesidesrnheré afgorhaayaother fdmctionsme nt 0 .

like a version history, different sharing capabilities which will be described later or work-

flow and publishing functionality (see Appendix B-8).

The ADocunenbtrsary provimees bhessamethepinShared I
library. As t he fADocument so mappendixB®8n hdedef dundriamyodo me
activated in Appendix B-9 , the ADocument so apere al&iadsofonds mai
data are uploadedtoauser defined folder structurée. Again
ingsd aLiteratureo whDocumentctextHfiltesa(sea Appendix BQ@,e n

a pdf-file (see Appendix B-11) and a zip-folder with the project aim: the final code (see
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AppendixB-9). The previously ment i on e dfeeidandfunctiony o

ality to export content to Microsoft programs like Excel or Outlook. The A Modi f vy

button provides very detailed configuration options for the libraries appearance and op-

erating mode, like filtering or sorting the content.

The next application is the group calendar. Its main page can be found in Appendix B-12.

I n the pageds centre the actual week 1is

me n

Vi

di spl

version on the left side. SharePointds group

of room-planning,c hec ki ng me mb e catkdgories farlerdries) repeating events
and the automatic creation of SharePoint workspaces for calendar entries. An exemplary
entry is displayed in Appendix B-13.

The ALIinkso application i s xBel4 shows itsmain page.
Three links are added in this scenario. When adding a link the URL, a title and a descrip-

tion are required.

Again the last application is the discussion board. It does also not differ very much from
the one Alfresco provides. The main page shows the different topics (see Appendix B-

15) and an exemplary discussion is displayed in Appendix B-16.

In a short conclusion it can be said that SharePoint offers more functionality than Alfres-

co does and goes deeper into the different functions. But this larger range of options

comesat t he expense ofclatithand aicensistentinavigatian.fAadeep-6 s

er analysis will be done in chapter 6 i Findings and Conclusion.

5.2.2 Application of Testing Scenario 1

Again the project ended and the site is ready to be archived. The following chapter de-

scribes the opportunities SharePoint provides for this intent.

The first noticeable fact is that SharePoint does not offer the possibility to simply down-

load a wiki page, blog post or discussion topic in a simple format as html what makes it

t

(0]

Al

D

Q

(@)

hard to do a quick copy of the information on a page. The A Shared Document

ADocument so | i br ar -utens forralbfies. & & notablevthat anzost all

applications provide a button to sendtheact u al p a g erbadl but thimflinctioni a

only supports sharing content but not storing or exporting it.

But there are ways to store complete sites. A first approach can be to save the site as a

template. Templates were already mentioned in chapter 5.2.1 when creating a new site.

Just as the first scenariodbs templ ate was

pl ate. Al u s e r srightsarnvthersite can peefornfi thisrantierr. o do so the
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i SiAtcg i ons o but t ohasftabe osedto apenrthe drdp.ddwn menu with

t he butt on fwBile thesiteSrathasitonbg saved is opened. This is important

because SharePoint automatically opens the settings page for the current site. Due to

SharePoint sites being arranged in a hierarchical order, the server settings can be ac-

cessed by the administrator pressing the settings button on his homepage (see Appendix

B-17). The overview pagef or t he t eettihgs cag beseéen ia Appendix B-18.

The button ASaateed®d idmpemss a edrpdl og wi ndow which a
the new template, a name that is shown to users and a description of the template. Be-

sides there is an optional checkbox seelAmcl|l ude <co
pendix B-19). Activatingthis checkbox ensures that thm®m siteods
plate too. After clicking on AOKO the site can |

t omo.

So this is a first possibility to save a site for later access, but it has some disadvantages:
the first one is that only a user with owner rights on the specific site can perform it, mak-
ing it impossible for non-owners. The second one is that after saving the template all us-
ers owning the right to create new sites can use this template. This leads to the problem

that there is no access control on the data anymore.

The next approach avoids this problem as it exports the site into one file. Microsoft uses
its own archive file format cmp (Content Migration Package). The first problem is that this
task can only be performed by a SharePoint administrator, because access to the
SharePoint administration interface is needed. Its home page can be found in Appendix
B-20. Clicking on the headline Backup and Restore opens all available functions for ex-
porting one or more sites (see Appendix B-21). The button #APerform a s

backupodo enables the administrator to back up a s
server. As this is not requested in thids scenar

ed. Appendix B-22 shows the export window which is explained in the following: At first

the site-collection has to be chosen. As there is only one server in this case it can be left

as default. The second field is the important one: it defines which site shall be exported.

The last field empowers the user to define a specific application (wiki, blog, documents

etc.) to export. ANo selectiond determines to c

file name has to be ent er ard-disk.iBésiesdcaplettho- on t he
sen to overwrite existing files containing the same name. The point #AExport full
defines if information like author and editors shall be exported too and is checked here.

The last option states if all or only the latest versions shall be exported. To do a complete

copy of all content all versions are chosen. The button #AStart Exporto tr

and opens an overview page with all information about its status (see Appendix B-23).
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Thereisalso afeaturequitesi mi | ar to Al frescobés rThkfess: t he
ture has to be activated via the fAManage site
(see AppendixB-18) . Once activated the buttons mConten
tent Organizer Rule s 0 a prptleeasettings page. An exemplary rule for exporting cre-

ated wiki pages with all its options is stated in Appendix B-24. Again the impression is

given that SharePoint and Alfresco both base on the same ideas of functionality but Mi-

cr os o froathsgoes gepper. The first fact that undermines this impression is the ex-

istence of rule-priorities. These determine certain rules to take affect before another one

does. The next option defines the content type to export. This example choses the group
fDocument Content Typeo atandardtcgnpest tygesMikk docup age 0 .
ments, new pages or pictures and also self-defined types can be used here. Next the

condition for this rule to take effect has to be determined. Again various possibilities can

be defined concerning document type, its hame or its content. To ensure all wiki pages

to be copiedt he condition AName is not emptyodo is use
name. At last the target has to be chosen. The condition for choosing another site than

the source as target is that the Content Organizer is activated there too. In this scenario

a new site named Aarchived was ®@Besidesthetdrgeand its
application has to know the exported content type which for example means that a wiki

page cannot be exported to the shared documents library. But just like in Alfresco the

page is only copied and not archived or applicable in another form.

Of course SharePoint is also able to handle business records and again the functionality
has far more range in the commercial tool. Next to the possibility to use a records man-
agement site just like in Alfresco, SharePoint provides the possibility to configure inte-

grated records management for every single site differently.

At first the records management functionality has to be activated for the whole server.
Appendix B-17s hows the site settings Sikeagletiowtbaer e und
ture s 0 itime Pl ace Records Managseenk@gurda5dl6)c an be act i\

In Place Records Management : :
Deactivate m

Enable the definition and declaration of records in place

Figure 5.16: Activate Records Management (own source)

Afterwards the button fARecord Decl arseetAp-on Set't
pendix B-17) where a general configuration of the records management capability can be
done (see Appendix B-25). The first one defines if records still can be edited, deleted or

none of that. So SharePoint provides the possibility to deny all changes on any record
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the whole server. But as processing this restrictive is not always reasonable for an en-
terprise, similar to Alfrescoafunctional i ty cal | ed Aaddwilldeexplained
later. The second point in configuring records management states if it is configurable for
single applications or only for a complete site and the last one defines who is able use

this functionality.

After applying these conf i gur Bshowninsome apple
cation® top menus. So now all uploaded files, documents, posted links and discussion
can be declared as record directly within the team room. The other libraries do not have

this button so another, not so comfortarbl

ies and | istso ogeeAppeadix 8-48) eachnligrary opthegsite is(listed
and can be configured. The settings for the wiki library are displayed in Appendix B-26.

UnderARecord Decl ar at i o Auto@aidaltyidecigre demg as eecotll® x

when they are added to this listd6 c an b e seeWgpenklieBI27) This causes that
every wiki entry is directly declared as a record. This process can be adapted on any

other library.

provide

button

e

=13

SharePointbés fiHoldso functionality is again

a record can be put on hold which means it cannot be changed or deleted until it is re-
moved from hold. To access this featuret he s p e c i fcompliance details gdages
(see Appendix B-28) has to be opened via a drop-down menu next to the record-file (see
Appendix B-29). This page provides the hold status for the file and a button to add or

remove records from hold.

The retention of records and non-records can be configured for each library via the but-

way

F

ver )

ton Al nformation management policy settingsbo

settings page (see Appendix B-26). Here different stages of retention can be defined.
Figure 5.17 shows an exemplary retention rule which moves all records into the recycle

bin when they become older than three years.
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[# Enable Retention

Mon-Records
Specify how to manage retention on items that have not been
declared records:

Items will not expire until a stage is added.

Add a retention stage...

» Mote: You can specify a different policy that applies once an

m

=2 itemn has been declared a record.

Records
Specify how to manage retention on records:
Use the same retention policy as non-records

i® Define different retention stages for records:

Evemnt Action Recurrence
Declared Record + 3 Move to Recycle No
years Bin

Add a retention stage for records...

Figure 5.17: Exemplary retention rule (own source)

Even though it is much easier to declare records in SharePoint in general, a direct export
of a site into the records management site is also not available. So just like in Alfresco
the site backup file has to be uploaded and marked as record manually inside the team
room (see Appendix B-30) or, if a member of the records management site, using this

one (see Appendix B-31).

This chapter reveals that both tools do not differ very much in their approaches to export
data. SharePoint offers similar features for capturing a whole site into one file as Alfresco
does. The records management capabilities are more deeply connected into team rooms

but still have some difficulties.

5.2.3 Application of Testing Scenario 2

The scenario in chapter 4.3 defines the-

sion group, which is closed by now.

Following the first approach in the previous chapter i saving the site as a template i the
first condition for this process is that the specific user owns the right to create new sites.
If this is not the case the detour over another user with the appropriate right has to be
made. As the creation of a site was explained in chapter 5.2.1 the only difference here is
that the site backed up is chosen as template. Figure 5.18d i spl ays t hes-

tomd in the templ amplates e@datecchby usersvappear leeee. Al |
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Select a template:

Collaboration = Meetings | Web Databases Enterprise ustDmE

site-backup

Figure 5.18: Site recovery from template (own source)

After creating the new site it is directly filled with all content that existed at the exporting
date. So now the user can access the discussion board as he is used to and retrieve the

information he needs.

Backed up sites (cmp-files) which are declared as business records also have to be
downloaded and cannot be restored into SharePoint from the Records management site.
Restoring a site out of a cmp-file is a more difficult task than using a template. This pro-
cess requires administrator rights on the platform and access to the SharePoint server.
This is necessary because the import has to be triggered via the Microsoft SharePoint
2010 Management Shell i a command line interface. These interfaces generally provide
powerful configuration and management tools for all kinds of tasks to perform. Their ad-
vantage is that via one single command complex processes can be triggered that would
require very large graphical user interfaces. It can be started just like it is known from
Windows via the Start menu A All programs A SharePoint 2010 A SharePoint 2010

Management Shel | . The different commands

online documentation (Microsoft 2011). Before importing a site some arrangements have
to be done. At first a new empty site has to be created. This is the target site and it has

to use the same template as the exported site does otherwise the Management Shell will

throw an error. As parameters the s hel | command needs t he

can b

tar g

identityo) and t he p-b&t hpeatdhict)h.e Tbhaec keexda cutp ccompma n d

the file ASIite3.cmpd created in the previous <che

fi | mpSPWeb i identity http://nils-pc/backup -path C:\\backup\SharePoint\Si t e 3. ¢ mp 0

The display after triggering this command can be found in Appendix B-32. If the process
completes without errors the path to the log-file is displayed. Beneath the shell the end of
the created log-file is shown, which states time and date, duration and imported objects
(see Appendix B-32). Besides, the number of warnings and errors is shown. Given that
the import succeeded there are no errors. The warnings refer to old test users that can-
not be resolved anymore. Now users with access to the specified target site can retrieve

all content from the old site, again with exception of group calendar entries.
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Summing up the retrieval of backed up SharePoint sites is a quick task for an administra-
tor who knows where to import which backup file, but turns out as impossible for normal
users, except the template-approach is chosen (which is not recommended because of

the mentioned reasons).
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6 Findings and Conclusion

The final chapter will summarize the findings of chapter 5 and give a detailed discussion
to which degree the research questions have been answered. At first the outcome of Al-
frescods and Shar ePoi nt displajecis & figurggangpthen ana-s s es wi |
lysed and compared. Afterwards a final discussion on the results and future research to

do is done.

6.1 Solutions

This chapter provides the outcome of chapter 5 as a visualisation.

Original Site Original Site

Restored Site Restored Site

Figure 6.1: Visualisation of solutions (own source)

The figure is split into three rows which stand for the different scenarios. As explained,
the first scenario creates the basis for next steps. The next row displays the different ap-
proaches to export content from the systems. Indeed, Alfresco supports more ways to
get content out of the system than SharePoint does, but as the figure shows only one of
them is suitable for retaining a whole site in t
ways of archiving a site both have a corresponding retrieval function for the next scenar-

io.
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6.2 Analysis

The analysisofthes cenari os6 outcome i s
on one scenario and compares the different solutions primarily considering functionality
attention is

and usabilty. Be si de s, s pamdadpenmess. t h e

6.2.1 Initial Scenario

As this scenario was used to create the same basis for the tools it did not intend to an-
swer a research question. Instead the population of the tools with content was used to
get an overview of their range and the way they are used. The following table displays
the main aspects of chapter 5.1.1 and 5.2.1 in short form and is explained afterwards.

split into

Alfresco SharePoint

Functionality

Contains all basic function-
ality for team collaboration
by default

Basic requirements fulfilled
by individual applications,
but not penetrative

Few customization possibil-

ities

Extensive amount of func-
tionality
Highly customizable

Partial desktop integration

Usability

Quick learning process
Easy and completely con-
sistent navigation in all ap-
plications

Simple invitation of new

users

Partial inconsistencies in
the navigation

Not always intuitive, but
practicable

Complex user rights con-

figuration

Table 6.1: Findings i Initial Scenario (own source)

While executing the first scenario the difference between both programs gets clear very
quickly: Alfresco puts its focus on simple user interfaces and easy usable applications,
while SharePoint provides a widespread spectrum of applications for all kinds of use.
The first example supporting this assumption is reflected in the creation of a site: Alfres-
co demands five inputs: name, URL, description, type and visibility (see Figure 5.2). By
t heSityepe i <lo dohtadh BhareHoigt provides by

default over 20 different site-templates (Appendix B-3 displays only six, the other ones

default only

can be accessed through the other flags). The next example is the site itself. An Alfresco
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site has nine default applications and cannot be extended without installing new packag-
es while SharePoint sites contain many libraries which can easily be added (see Appen-
dix B-1).

Creating new users is another good point. The Alfresco administrator can simply invite
users via e-mail while the SharePoint environment uses the Windows domaind sisers.
This makes SharePoint more inflexible but also gives more control over the users to the
administrator. The user rights definition is also far more configurable. All Alfresco users i
with the exception of the administrator 1 generally have the same rights, for example to
create a site. The SharePoint rights management provides the possibility to create user
groups with different available functionality what is not possible to this extent in Alfresco.

But as already mentioned in chapter 5.2.1 S h ar e P aighrieved af configuration op-
tions and functionality have also negative aspects. The first one is that it is not possible
to display all buttons and features at once which means that the user has to switch be-
tween different menus inside of one application. As the different applications contain dif-
ferent functionality these menus have different looks. Thereby the recognition value is
very little and it is difficult for users to remember where the functions are placed. Coming
along are the inconsistencies in the navigation. While generally all applications are used
via the top menu, the blog functionality is provided in a right sidebar. This also compli-
cates the learning process. However in Alfresco all applications provide their functionality
exactly in the same top menu bar and the navigation through the created content is al-

ways placed in the left sidebar.

All in all Alfresco presents itself as a light-weight and user friendly system while Share-

Point convinces with many features and customizations capabilities.

6.2.2 Testing Scenario 1

This chapter summarizes the solutions from chapter 5.1.2 and 5.2.2 and answers the

first research question:

1. How is the archiving of web-content integrated into ECM-tools (on a functional

level)?

The main findings are presented in a table at first again. This time the table is extended

by the row ATransparencyo as this scenari
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Alfresco

SharePoint

Functionality o

Every piece of content
downloadable as one
file

Site export into a sin-
gle package

WebDAV support
Records management
capabilities (with ex-

port functionality)

Saving sites as templates
Site export into a single
package
Comprehensive records

management functionality

Usability o

Export functionality
applicable for each
user

Use of second web in-
terface (Alfresco Ex-
plorer) confusing in
the beginning

Records management
not integrated into

team rooms

Export functionality applica-
ble only by few users
Package exported directly to
the SharePoint server (no
access via web interface)
Records management func-
tionality integrated into team

rooms

Transparency °

Good insight into the
tool 6s back
Use of open standards

and formats

Closed up system
Some components only
support Mi crre

mats

Table 6.2: Findings i Testing scenario 1 (own source)

At first it has to be said that both tools solve the given task in very similar ways. So, an-
swering the first research question, on one hand the systems provide functions to export
complete sites into one package and on the other hand a business records capability i
which is in both tools implemented as a site i is available to store this package. The
packages are both of an own archive-file type which can only be reasonably used by the
appropriate system. Besides Alfresco provides a special export button at all levels of the

records management site which is another simple way to capture important content i if it

was declared as a record before.
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But according to file types this chapter is a good example to display some advantages

that Open Source solutions can have over proprietary software. Alfresco presents itself

as completely transparent regarding the point how it stores content that is created in

team rooms. Each user can access a repository that provides all content in a hierarchical

folder structure. All content that is created directly in Alfresco 1 that are wiki-pages, blog

posts, links and discussions i are saved as html-files and can be downloaded. In con-

trast SharePoint does not provide any possibilities just to identify the file type that is used

forthiscontent. Th e @A Shar ed filhctionalityeam bndyde used to its full extent

when Microsoft Office is i Anywagp thé weseoflm mayhe wuser 0
be a simple way to store content, but outside the system it is very impractical.

The next advantage is the use of the open standard WebDAYV. Via this interface a whole
site or only single applications can be copied directly from the Alfresco server by every
user according to his rights. In SharePoint a site-member without manager-rights has no
possibility to archive a site, what results in strong dependencies between users when

content has to be archived or retrieved.

While the exporting functionality doescnot di f f
ords capabilities are much more integrated into the team rooms. That means it is possi-
ble to declare single files as records inside a team room. But again the tool has to strug-
gle with inconsistencies: wiki pages and blog posts cannot be declared as records this

way; here rules have to be set.

6.2.3 Testing Scenario 2

The last chapter of analysis answers research question 2 according to the findings of
chapter 5.1.3 and 5.2.3:

2. Which ways for retrieving archived web-content are provided?

Again a table summarizing the findings is provided.

Alfresco SharePoint

Functionality e Importing acp-files e Importing cmp-files

e Creating sites from templates

Usability e Import applicable by e Import only per command
each user via web inter- line interface by administrator
face e Original site completely rec-

e Content is not available reated (except of calendar

in the original application
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A access via Alfresco entries)

Repository

Table 6.3: Findings i Testing scenario 2 (own source)

The |l ast scenario is again an example for Al fr
to import a site via the web interface i given that he has access to the package file. The
only problem is that importing a site does not recreate the content in its appropriate ap-
plications, but creates a new subfolder similar to the single application-folders. So the

content is only applicable through the Alfresco Repository.

SharePoint has a more elegant approach: importing a site creates a site equal to the
original one with exception of calendar entries. But this solution requires the use of a
Management Shell i a command line interface i which is a powerful administration tool

for administrators, but again the task is not applicable for usual users.

The use of site-templates is indeed very simple butt hi s functi onalirtyods ai
chiving of sites, but providing pre-configured team rooms as a starting point. As a tem-

plate that is saved from a site contains all of its content, all users with site-creation rights

have access to it, which is no desirable state for an enterprise.

The last scenario also supports the assumption made in chapter 6.2.1: Alfresco supports
all the basic functionality for administering content in online team rooms in a user friendly
way and is suitable for the use in small projects, while SharePoint is an all-round system

supporting all kinds of online team work and collaboration.

6.3 Conclusion and Future Work

Thethesis 6 | ast chapter prosometshiconceésadamghadh owgth
so the findings from chapter 6.2 wi | | be applied on enteeprises
ments, raised in the first chapter. In addition it is discussed what future research on the

archiving of web-content has to be done.

At first it has to be mentioned that this thesis only tested the standard systems. Both can
be expanded by additional functionality, programmed by other companies or individuals
owning a so called source developer kit (SDK) which is in both cases downloadable for
free under an Open Source license. This leads to many custom-programmed applica-
tions that bring additional functionality. But this independency from the original program-
mers also creates problems like longer waiting times for some functionality to be availa-
ble in newer versionsof t he tools. A good example is the

Lifecycle Managemento by WesternacherltdProduct
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2010). This expansion brings several new records management and archiving features
to Alfresco that would support this thesis aim but is only available until version 3.3 which

is already two versions previous to the current.

NowKampf f meyerdéds assumption fr om helwebdntent-
archiving as (Kampffineyer20il, p.6) is pioked up:

On one hand he is definitely right. None of the tools presented a perfect solution for eve-
ry user. On the other hand, commercial software vendors as well as the Open Source
community seem to get aware of the need to archive content arising from computer sup-
ported cooperative work i especially regarding the fact that many solutions offered by
the tools follow similar approaches.

While the Open Source software can benefit from its application of free standards which
only works out if the end-user is aware of this and able to handle it, Microsoft integrates
business records management more and more into online team rooms. Although this is a
step into the right direction because this content also has to meet governmental and reg-
ulatory needs, the approach is still not technically mature. Saving wikis and blogs as rec-
ords requires complex configurations where in contrast the Open Source ECMS does not
provide integrated records management, but a simple download function. So a detour
has to be made over downloading a file before declaring it a record but this is still more
user friendly than the commercial alternative. To meet regulatory and legal needs, for
example to solve the problem of making data available in cases of litigation, mentioned
by Williams (Williams 2011, p.17) both tools again provide similar approaches: the

fi f zi enegf data to prevent subsequent changes on files.

But this discussion i if making a detour is easier or more user friendly than the complex
configurationsi supports Kampffmeyer ds as s u nmgoritentasn

not solved by now. The storing of archived team rooms is still depending very strong on

t hat

w h

t

the usespsectively the admini standar¢cardsdnanagerot i vat i o1

ment because both tools do not provide full integration of those two topics.

One step to take in future research would be the analysis of further tools. Taking a look
at figure 23 and 2. 4 reveals the tested tools as

(Alfresco) on the ECM market with low to medium technology assessment. Both figures
define IBM and Oracle as enterprises with a very high technology assessment what

makes them ideal candidates for further applications of the scenarios.

But already at this point of research new questions closely related to business problems
show up: which content arising in an Enterprise 2.0 is worth being a record? Which con-

tent must or must not be one? Other than in traditional records management where for

54 © 2012 University of Koblenz-Landau, FG Betriebliche Anwendungssysteme

nf ol

O W



Findings and Conclusion

example every single contract signed by an enterprise has to be kept, a wiki in most
cases probably does not have to be declared a record in complete but only a few pages
of it. Gantz et al. described these questions already in 2007 as hard to answer and
spoke of a maximum value of 20% of digital content that has to fall under compliance
rules (Gantz et al. 2007, p.13/14).

That shows the importance of new records management policies, otherwise the records
management systems wil-5i bteasWilliams anchHardynspoke ofi d at a
(Williams & Hardy 2011, p.57).
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Upload File(s) X
Choose Record Type

Record Type Web Record ~
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Choose File(s) o
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Use CTRL or SHIFT to select multiple files

site-content.acp (712 KB)

Upload File(s) H Abbrechen |

Appendix A-22: Record types offered by Alfresco (own source)
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Appendix B-12: Group calendar main page (own source)
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Nils Dammenhayn

Group Calendar - Meeting 2

Custom Commands

= Version History i Alert Me

- $ Manage Permissions

Edit

Item X Delete Item

Manage Actions

Title Meeting 2

Location Berlin, Germany

Start Time B/20/2012 12:00 PM

End Time 8/20/2012 3:00 PM

Attendees Nils-PCymanagerll
Mils-PCymember01
Mils-PCymember02
Mils-PCymember03
Mils-PCymember04

Resources

Description

Category Meeting

All Day Event

Recurrence

Workspace

Content Type: Schedule and Reservations

Created at 98/2012 8:34 PM by Nils-PCymanager(] l | Close J

Last modified at 9/8/2012 B:42 PM by Nils-PCimanager(1 f

Appendix B-13: Exemplary calendar entry (own source)
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Appendix B 1 SharePoint
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Appendix B-15: Discussion topics (own source)
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Exemplary discussion (own source)

Appendix B-16
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Appendix B-17: Server settings (own source)
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