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Abstract: In this article, we present the MMIR (Multimodal Mobile Interaction
and Rendering) framework that is targesdbuilding lightweight dialog systems.
The framework is geared towards multimodal interaction development fo
applications where only limited resources are available, e.thaddhey can run
self-contained even on mobile devices. The framework utilizes SCXdAL
modeling application-specific states and state transitions as well as fesgirar
input modality events.

1 Introduction

Over the last decade, software applications that use modalities, which fonmezd
considered exotic, have now become commonplace. Especially the desSemiof
smartphones has propagated the concepts of speech and gesture intdraotitres
wider user base. Many modern smartphones have built-in supporénfiploying
modalities aside from the classical mouse/touch and keyboard input metheddl as
the standard graphical screen and sound outpotvadays, the average smartphone
features geo-location-, acceleration sensors, vibration feedback, sousén, video
camera, microphone, and loud speakers.

At the same time, smartphones bring additional restrictions to classicalGaphjcal

User Interface) interactions due to their small screen size in combination with their
standard input method touddy-finger: on the one hand, the amount of displayed
information is restricted, while on the other hand, the use of fingehtmput requires
control elements to have a minimal, appropriate &izglow touch interaction.

A classical argument for offering multimodal solutions is that theytedp improve

user experience by offering more natural methods of interactiohelmbbile context,

this argument may be even more valid with regard to the restrictiomglufe devices

if multimodality cannot help completely overcoming sbkeestrictions, well designed
multimodal interactions can at least help facilitating the perceived constrictions and
reduced usability that are imposed by mobile devices.
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Moreover, the rich set of sensors and feedback-mechanisms thahemerdeatures in
most smartphones supply an excellent starting point for multimattataction
development. But realizing multimodal applications remains a complex task, tinat of
requires expert knowledge in multiple areas. One approach for alleviating the
requirement of detailed implementation knowledge and for furtheeagsability of
developed componentshy usage of model-based techniques for multimodal interaction
design.

In this paper, we introduce the MMIR (Multimodal Mobile Interaction and Rémgher
framework. MMIR is a lightweight framework for building dialsgstems on the basis
of web technology. The development is work in progress. The foltpwsiections
describe the goals and current status of the framéwaiplementation. The MMIR
framework is available as Open Source project on GitHub at
http://github.com/mmig/mmir-starter-kit.

Using web technology opens up multiple ways for designing and déwglop
applications in a model-based fashion, integrating the model-based approatiois
degrees. Currently the MMIR framework utilizes SCXML (State Chart XML
[W3C12b]- albeit on a rather low abstraction levelor modeling the application state
and the event-triggered state changes, as well as the mapping of mailtinped events
to application-specific events (modal fusion

While the usage of handheld devices in dialog systems for multimodal ssliitas a
long tradition, they usually play the role thin clients”. Our framework aims to run
self-containedon mobile devices, without the requirement of using external web
services Implementing as much functionality with standardized ARs the current
technology allows (e.g. HTML5 APIs), the frameworks aims to leskerbtirdenon
users, requiring as little installation of additional external device driversfovese as
possible.

Recent HTML5 specifications define access to system resources that eiaigy
only accessible by browser specific plugins or external solutions. Tiees@Pls allow
implementation of multimodal functionality directly in HTML5-capable intetprs
While far from complete, the implementation of these new APIs by therrhepwser
enginess noticeably progressing; for instance, APIs for accessing the nsiersphone
and camera are available current Chrome-based, a Firefox-based developes.vEngion
Apache Cordovaproject gives access to HTML5 functionality for a multitude of mobile
platforms.

For the current implementation of the MMIR framework, functionaligt,ths of nowis
not yet availableas HTML5 technology, is implemented and made available via web
services or native plugins (e.g. through Cordova on the Android OS).

! http://cordova.apache.org/
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2 Rdated Work

Most existing dialog systems for multimodal interactions follow a clientes
architecture; the implementations of the server component have a higmddema
resources (disc space, processing power/time, working menotpasthey cannote

run on current mobile device$he clients are usually very “thin” in that they basically

only stream the input-events to the server, and display/souinthe results; the heavy
lifting of processing, the multimodal fusion and fissiord@e on the server sideor
instance, ODP (Ontology-based Dialogue Platform, e.g. [SNSH09]) and
Olympus/RavenClawHR09] are prominent examples of these kinds of systems.

The MINT (Multimodal INTeraction) framework [FP11] is also server-based, an
employs SCXML for its multimodal interaction processing. In MINT B€XML
documents are used to formally specify the states and functionality
input-/output-interactors at different abstraction levels as well as Ul-stsmée
interactors and Ul-elements are then connected by mappings defined ligra KhAL
schema As an example: an SCXML definition specifies the interactorousé,
modeling its states and functions; for instance, if its buttonprassed or not, or if it is
moving or not. This modes$ then conneetd with a mapping-XML to a Ul-list-element,
by specifying that the left mouse button corresponds to the functibiireatt-elemerit

of the Ul-list-element.

Less server-centric than the previously described approaches is the \{¥&h-
Accessible Multimodal Interfaces) framework [GMBO8]: it is still server-basatimost
of the framework is designed to run on the client side. Similarlgutoframework,
WAMI is based on Web Technology for presenting the system’s output to the user,
relying mostly on HTML and Javascript for realizing the Ul (User Interface) XML
(eXtendible Markup Language) for message exchange; JSGF (Java SpeeunaGr
Format) is used for specifying the speech grammar used in ther-sased speech
recognizer component of the framework.

While multimodal applications on mobile devices have a comparatively long traidition
research systems, up to nothere are very few commercial applications on mobile
devices that are “truly” multimodal. The commercial search application Speak4it [JE11]
allows multimodal input by touch (e.g. drawing a line-path on a raafd)speech for
initiating location-based queries. The application uses a server-based architecture for
processing its multimodal input and output.

Cutuagno et al. [CLMR12] present a dialog system for multimodalkictiens that runs
on the client side. A reduced set of SMUIML [DLI10] features are used tdhsplee

multimodal interactions. The protype implementation offers similar tiomality the

Speakdit application and is implemented as a native App on the Android @&(og
System). Some processing- and data-intensive parts, mainly thexstataio location-
based queries, are realized as server-based resources.
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3 TheMMIR Framework

The MMIR framework targets development of lightweight dialog systdims.goal is to
implement a framework with web technologies, so that it allows applisatdnun on
any HTML5-capabale interpreter (e.g. a browser on a smartphone), wikplicitly
requiring an external server-component. At the current state, the sopptrML5 by
the major browser vendors is less than complete, but many relevantesedtur
implementing multimodal interactions are suppoftgdat least by one engine, e.g. the
getUserMedia APl implemented by recent versions of the Chrome éraffers access
to the microphone resourcethe WAMI framework in [GMBO8] still required a Java
applet for integrating this input resource.

The main idea for the MMIR framework is, to provide compondinés help building
lightweight multimodal applications, without introducing too much additional
complexity — in comparison to classical GUI applicationsinto the development
process.

While the MMIR framework is basegh the W3C’s Multimodal Interaction Framework
[W3CO03], it does not strictly adhere to the W3C specification. Specifichky MMIR
framework is, at least in its current state, not targeted to support ulisttilevice
scenarios (see e.g. chapter 8 in [W3C03]).

As we are describing work in progress, only few web standards aretiglported yet at
the current state of thtamework’s development. For the future, we plan to use and
implement additional web standards where feasible. For instance, we damd pse
EMMA, but a similar, albeit simplified JSON-format instead. Since we wakgdp the
framework executable on mobile platforms we need to strike a balance bdangen
standardized interfaces, and small efficient solutions. In this regardlaweaofurther
explore, to which degree we can implement and/or reuse existing staaddrsislutions
for web-based multimodal interaction systems.

The current implementation for this framework focuses on integratiothe Android
platform (as mobile/smartphone environment) afidogle’s Chrome browser (as
desktop/browser environment); the Chrome browser was selected as riteistlguthe
only browser that allows access to the microphone via the HTML5 getUseriBdia
[W3C12a] For the Android environment, Cordova is used, which allowsdstalized
access to a wide variety of modal resources on many mobile platforhes. T
implementation for the browser environment requires additional uaeloiervices for
speech recognition and synthesis.
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Figure 1: Overview of current state for the MMIR architecture

3.1 Dialog System

At the heart of the MMIR dialog system lie the SCXML-based Interadtlanager and
Input Manager. SCXML-based in this context means that the applicationispecif
behavior is defined by SCXML documents, in which states and stamsitions are
specified; transitions can have optional conditions and are triggered bg.event

The Input Manager is responsible for gathering the “raw” events of different modalities

and, if possible, merging and translating them to meaningful “application events”; for
instance, a SPEECH_INPUT event “record audio comment” and a TOUCH_INPUT
event “click_poi_hdk” could be (possibly based on an additional time constraint) merged
into the event “record audio _comment poi_hdk™, ie. “record an audio comment for the
point ofinterest HDK .

The Interaction Manager is responsible for keeping track of the application’s current
state and, on receiving events, determining appropriate actions (e.gt) ang state
transitions.

Following the idea of a lightweight framework, the MRIframework also allows to
omit use of the Input and/or Interaction Manager. For instandes framework is used
for a classical GUI application, one could omit the SCXML specification of thet Inpu
Manger and only supply a simplified SCXML specification that prosessmsitions
based on “raw” touch input events.
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Figure 2 visualizes a (simplified) SCXML document for modeling loginstegfion of a
touch-base application: ellipses represent the states, the labels on the edges (arrows)
specify the events and/or conditions that trigger a state change, and thenadditio
annotations describe actions that are executed when the application changes into the
corresponding state (onentry).

onentry
= r("Application’

onentry
perfrom(Application’,

touch_end_on_Llogin btn ,'login')

touch_end_on_sing_up_btn i
onentry: \é
render("Application’,

*registration®)

touch_end_on_register_btn

mobileDS.User getinstance() == nuil

onentry:
perform(*Application’ back

‘register’
i il mobileDS. User.getinstance() = null
onentry: mobileDS.User getinstance() = null
render(Application’,
duicad ,_/

Figure 2: Graphidaexample for an application’s State chart

The example in Figure 2 models the login procediithe Application controller. After
some general initialization (e.g. setting up components, network resourcess tit
depicted in the state chart) the init event is raised and triggers the transistiothéro
(un-initilized) start state into the main_state. On entering the main,_stateiew login

of the controller Application is rendered (as specified by the onentry anmjiadiot
depicted in the state chart representation, this view would offer buttons teehéou
either logging in (touch_end_on_login_btn) or registering as a na&ser
(touch_end_on_sign_up_btn); pressing a button then triggers tresponding event
and subsequently the transition in the state machine. Some transitions diterin
e.g. outgoing transitions for the state reg_new_user become activeditgpen the
instance of the user-model object (mobileDS.User). The example specfiiestion

call in the reg_new_usetate’s onentry annotation; the annotation states, that a function
call register on the controller Application will be performed when entdtiigstate.
The concrete function would be specified in the controller implementation aghis

not depictedin Figure 2; for this example, we simply assume that the function call
somehow modifies the user-motelinstance (mobileDS.User.getinstance()) and
depending on this, the next state transition is triggered. Note, that thisascomplete
example for modeling the login, as, for instance, the state login_user atogsat the
case, tht erroneous login data was provided (e.g. by an additional trandiadhandles

the condition mobileDS.User.getinstance() == hull

2707



3.2  GraphicUl: View Templates

The GUI presentation layer is design similar to MVC-aware server-side frakevesr
for example ASP.net MVC and RubyOnRails. The MMIR framework pes/a general
separation mechanism for controllers, models, and views. Controllers @helsnare
implemented via JavaScriptViews can be specified via an extended HTML syntax
(templates) that offers additional syntax for realizing modularization and irtegrat
dynamic content; very similar to mechanisms in JSP, ASP, RubyOreRails

For instance, the template syntax allows to specify sections with @yiglelna
expressions; the content for sections via @contentFor(fan@); text-references
with regard to internationalization tables/dictionaries using @localize(name); and
control constructs such as |@if(condition){ ... }@) and FOR (@for(loop-expression){

... j@). Currently, the framework parses template definitions on applicatamtug
using a JavaScript-based parser that is generated with ANdnrthe future we plan
further tool support for pre-compiling templates and syntax highlighting

preform actions - ~ render views
Interaction Manager

m %
¥ ialog Description

Manager Manager

var mobileDs =
window mobileDS ||

wvar user;

<

events
Controllers Views
(JavaScript) (ext. HTML)

Manager

Figure 3 Overview for relationship between Interaction Manager, Controllers, and Views

Each controller implementation can have (i.e. control) one or maes. For
modularization, three different types of views can be used: layoutsdpra general
skeleton that is reused for all rendered views of the same controlleraNdgaws are

2 Here modelsnainly mean , MVC models* in the sense of data modelsAs of yet, the MMIR framework does
not impose any special restrictions on these kinds of model
3 ANTIr (version 3): ANother Tool for Language Recitigm, see also http://www.antlr3.org/
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rendered into the controller’s layout definition (see Figure 4), while partial views are
rendered “as-is”, that is without the enveloping layout template. For instance, a view may
use a partial view to render a view-specific header component; while theopanis
header that are static for all wig of the controller are defined in the controller’s layout
definition.

Looking at the example in Figure 4: on rendering, the yield-sectiortbe layout-
definition are replaced by the corresponding contentFor-definitioms te view; the
layout in Figure 4 specifies three yield-sections (heaamtent footer) while the view-
definition supplies content for two of them coftentFor(“header”), and
contentFor(“content”)). The @localize-expressions refes “dictionaries”: for each

supported language a dictionary-file must be supplied that contains variildepads.
Then, depending on the currently set language, the argument of theli@lezaression
is looked up as variable in the corresponding dictionary, and replacedvajuigs

Please login

Figure 4: Example for rendering a layout and view template (result displaysed Amdroid
smartphone)

Figure 5 shows a partial view that could be used a selection menu for adtimguage.
The example code for the partial view creates a list (<ul>) for all langubgesire
known to the application (mobileDS.LanguageManager.getinstance().getges(})
The list entries (<li>) are generated using a @for-expression. The clargntage
setting influences the rendered result, e.g. the concrete value for lieali@-
expression (the heading <h2>) is selected depending on the curggraden

This partial view definition could then be used and re-usednultiple views for
displaying a language selection dialog; the partial view is integrated into other lwyew
inserting the expressiomrender(‘Application, languagemenu’), assuming that the
partial view is named languagemenu and specified for the controller Appticatio
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J@localize(’ choose_language')</h2>

{
@lang_list = mobileDs.LanguageManager.getinstance().getLanguages();

e
Please choose a language

view-inset ui-corner-all ui-shadow”
a-theme="b" data-divider-theme="b"

@for(@i = o, @size = @lang_list.length; @i < @size; @i +4)(

ef
@lang_code = @lang_list[@i];
@

dﬂ\ Bitte wiéhlen Sie eine

Sprache
E de

i align:
@(@lang_code)

v style="vertical-align: middle;

2 0]

Figure 5: Example for a partial view that generates a list-view for langulegtiae. The rendered
result depends on the currently selected language (note that for brevitpdes is slightly
simplified; e.g. the code for highlighting the currently selected laregisagmitted).

3.3 VoiceUl: Speech Recognition

A necessary requirement for speech input is the ability to capture apdio HITML5
brings a general API for accessitg user’s video/microphone (getUserMedia API)
Currently, only recent versions of the Chrome browser offémgfementation for this
API; but development on supporting this API for other majomisers is under work, as
e.g. in the development of Firefox.

For the actual speech recognizer in the browser environment, weestillto use a web-
service, as there is no implementation for such aowepts purely written in
JavaScript/HTML5. The situation for speech synthesis (TTS: text to speesijilar in
that currently existing implementations in JavaScript lack quality.

On mobile devices, the Cordova framework offers access to micropbsoerces on
many mobile platforms. However, for speech recognizers and synthesilsovneed to
enploy non-HTML5 resources, that is native plugins (on Androidyeb service (in the
generic browser environmenor our prototype implementation, we used the Google’s
speech recognition web service (using its undocumented, unofficigliPdmbination

with proxy web-service that performs necessary format conversatitms.speela
synthesis (texte-speech) we used the web service of the open source project MARY
(Modular Architecture for Research on speech sYnthesis) [STO03].

3.4 VoiceUl: Grammar

After the ASR (Automatic Speech Recognition), the resulting textual represeraétion
the speech input needs to be “interpreted”. For this, the MMIR framework allows the
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definition of an application-specific grammar. The grammar specifies thoparse a
(transcribed) speech input, and then returns an interpretation of whani mesontext
of the application. For example, the sentence “turn the radio on” may be transformed
into an attribute-valugair “radio=on”.

The grammar mechanism, as currently implemented, takes a gratefivdtion in a
BNF-like JSON-format and generates an executable JavaScript grammar.

The JSON-grammar-format allows specifying (1) a stop-word listio&ns, and (3)
“sentence-rules”, resulting in context free grammafihe stop word list specifies “noise
words” that will be removed before an input-sentence will be parsed. The tokens
represent a “word dictionary” where each token represents one or multiple “words”.
Finally, the sentence rules of the grammar (a) specify sequentd®n$ and references
to other sentence rules and (b) what they mean by generating data. objects

For example, a sentence rule with tokens IMP RADIO STATE may gerteeatsSON
object {radio: $state[O]}that is an object with a field “radio” and a value that is
identified by the parsing result tfe token STATE (e.g. “on”, “off”).

The executable JavaScript grammar is generated from the JSON-grammar definition
using the JS/CC librafy JS/CC is itself implemented in JavaScript which allows
dynamic grammar generation during runtime of an application.

4 Example Application

We used the MMIR framework in context of the Voice2Social projectimplementing

a multimodal application with Android as target platform. As a basic concept of the
Voice2Social project, information from social networks is enriched with apeieth
content. The implemented Voice2Social App allows browsing audio-annotated
information on POIs (Points Of Interest; e.g. restaurants, bars, etc.) through a map
interface. Users can listen toas well as record audio comments for POls; in addition,
users can listen to location-based audio streams that are generated basedded and
annotated audio snippets. The MMIR framework was used to realize tha&Wwell as
voice command-and-control, and ASR for transcribing the recorded eochments; as
example for gesture input, the lift-2-talk gesture was implemented T&&2+09]) that

can be used instead of the GdJpushto-talk button for activating voice commands.
Access to external data sources, to social networks etc., and speeclsipgooese
implemented as native Android plugins, interfacing through the Cordansefvork.

4 http://jscc.phorward-software.com/
® http://voice2social.dfki.de/
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Figure 6: Screenshots of the MMIR-based Voice2Social App for anmgtattessing social
network audio information

5 Outlook

In the previous sections, we describe the current state of the developrifeniifliR
framework. It is clear, that this @nly a first step. Future work will need to explore the
guestion, which existing standards for multimodal interaction developrasnbe used
for improving the interoperability of our framework.

Since our framework is targeted at mobile devices which usually are ratistricted
with respect to processing power and memory resources, futore will need to
explore the question, at which poinbr which parts of- standard-conformance should
be sacrificed in favor of efficiency.

Another interesting area is further integration of existing solutfonsmodel-based
developmentFor instance, the use of SMUIML analogous to [CLMR12] for Bpiag
multimodal interactions more abstractly and more generically as is currengy d

For integrating model-driven methods to a higher degree, the Miiefivork or parts
of the framework could be used. For example, an interesting questiold be, if the
MMIR framework could function as a runtime environment for the Miflmework
instead of its standard server-based one. Another question would ctimeeruse of
parts of the MINT framework, for instance, if the model-baseecidications of the
MINT framework for interactors, Ul-elements and their mappings cbeldused as
generalized fusion component in the MMIR framework.

2712



6 References

[BROY]

[CLMR12]

[DLI10]

[FP11]

[GMBOS]

[JE11]

[SNSHO9]

[STO3]

[TKS*09]

[W3C03]
[W3C12a]

[W3C12b]

Dan Bohus and Alexander| Rudnicky. The RavenClaw dialog mareagem
framework: Architecture and systems. Computer Speech & LangRa(#);332361,
20009.

Francesco Cutugno, VincenzaAnna Leano, Gianluca Mignini, arze®o Rinaldi.
Speech and Multimodal Interaction in Mobile GIS Search: A Castudfy. In Sergio
Martino, Adriano Peron, and Taro Tezuka, editors, Web and Wir&esgraphical
Information Systems, volume 7236 of Lecture Notes in CaoenpBcience, pages 27
32. Springer Berlin Heidelberg, 2012.

Bruno Dumas, Denis Lalanne, and Rolf Ingold. Description langufagesultimodal
interaction: a set of guidelines and its illustration with SMUIML. Jouraoal
multimodal user interfaces, 3(3):23247, 2010.

Sebastian Feuerstack and Ednaldo Pizzolato. Building mu#tinnatgrfaces out of
executable, model-based interactors and mappings. In Human-Computectiotera
Design and Development Approaches, pages224. Springer, 2011

Alexander Gruenstein, lan McGraw, and Ibrahim Badr. THAMI toolkit for
developing, deploying, and evaluating web-accessible multimodarfaces. In
Proceedings of the 10th international conference on Multimodetfaces, pages
141-148. ACM, 2008.

Michael Johnston and Patrick Ehlen. Speak4it and the MuléimSemantic
Interpretation System. Proceedings of Interspeech 2011, pages333332011.
Daniel Sonntag, Robert Nesselrath, Gerhard Sonnenberg, and Heezdg.
Supporting a Rapid Dialogue System Engineering Process. Proceeditigs 1st
IWSDS, 2009

Marc Schroder and Jurgen Trouvain. The Germantdesffeech synthesis system
MARY: A tool for research, development and teaching. Internationalndbuof
Speech Technology, 6(4):36%77, 2003.

Markku Turunen, Aleksi Kallinen, Ivan Sanchez, Jukka Riekkho Hella, Thomas
Olsson, Aleksi Melto, Juha-Pekka Rajaniemi, Jaakko Hakulinen, Eékinkh, et al.
Multimodal interaction with speech and physical touch interface irediancenter
application. In Proceedings of the International Conferenc&deances in Computer
Enterntainment Technology, pages-28. ACM, 2009.

W3C. W3C Multimodal Interaction Framework. http://www.w8/@R/mmi-
framework/, May 2003. accessed 22-April-2013.

W3C. Media Capture and Streams. http://www.w3.org/TR/mediaeastreams/
2012. accessed 22-April-2013.

W3C. State Chart XML (SCXML): State Machine Notation for Contradtestztion.
http://www.w3.org/TR/scxml/, 2012. accessed 22-April-2013.

2713



	Multi-Focus Workshops
	Tag der Informatik
	Bernhard Nebel Automatic Planning: Making Autonomous Behavior Possible
	Uwe Franke Stereo and the City
	Marc-Oliver Gewaltig The Human Brain Project: Chances and Challenges for Computer Science

	Program for PhD Students
	Marat Abilov Bridging the Gap Between Requirements and Object-Oriented Models
	Kai Gebhardt Automatisierte Visualisierung von statischen Systemanforderungen zur Qualitätssteigerung in Softwareprojekten
	Sabine Janzen Mixed Intention Sets in Dialogue Planning
	Andreas Klöckner Behavior Trees for UAV Mission Management
	Johann Schaible INF13 – Doktorandenprogramm, Johann Schaible
	Niroshan Thillainathan INF13 – Doktorandenprogramm, Niroshan Thillainathan
	Karl-Heinz Weis INF13 – Doktorandenprogramm, Karl-Heinz Weis

	Posters
	Johannes Bach, Klaus Zitzmann and Christoph Ringelstein Der Nutzen von Interimsarchitekturen bei strategischen Transformationsmaßnahmen des Architekturmanagements
	Andreas Fuhr, Jürgen Ebert, Volker Riediger, Marcus Rausch, Johannes Bach, Max Doppler, Sven Kühner and Sandra Wilbert Das Cobus-Projekt: COBOL-Bestandsanalyse und Sanierung bei der Debeka
	Tatiana Gossen, Michael Kotzyba, Sebastian Stober and Andreas Nürnberger Sprachgesteuerte Suchwerkzeuge für Junge Nutzer
	Oliver Höß, Stefan Knauth, Florian Pönisch, Mattthias Zierold, Thomas Keiser and Christian Schmitt Nutzerzentrierte Konzeption und frameworkbasierte Entwicklung von gestengesteuerten Anwendungen im AAL-Umfeld
	Kai-Uwe Martin and Wolfram Hardt Agentenunterstützung im mobilen Lernkontext
	Dieter Meiller Interaktive Informationsvisualisierung in sozialen Netzwerken
	Dieter Meiller Web-basierte Steuerung von Geräten im Haus
	Thorsten Merten and Barbara Paech Research Preview: Automatic Data Categorization in Issue Tracking Systems
	Georg Neugebauer, Ulrike Meyer and Susanne Wetzel SMC-MuSe: A Framework for Secure Multi-Party Computation on MultiSets
	Christoph Otte An Independent General Game Player
	Michael Röder, Maximilian Speicher and Ricardo Usbeck Investigating Quality Raters’ Performance Using Interface Evaluation Methods
	Roman Schneider KoGra-DB: Using MapReduce for Language Corpora
	Peter Wehner SENSE – Intelligent Storage and Exploration of large Document Sets
	Christoph von Viebahn Bildung sichtbar machen – Education Feedback Management (EduFM)

	Tutorials
	Wolfram Burgard and Cyrill Stachniss Robotics: Probabilistic Methods for State Estimation and Control
	Rolf Drechsler and Robert Wille Text statt C++: Automatisierung des Systementwurfs mit Hilfe natürlicher Sprachverarbeitung
	Dimitris Karagiannis Meta-Modeling as a Concept: The Conceptualization of Modeling Methods
	Christoph Lange, Manfred Kerber and Colin Rowat Applying Mechanised Reasoning in Economics – Making Reasoners Applicable for Domain Experts
	Jan Mendling Fundamentals of Business Process Management
	Sven-Volker Rehm Smart Networking für kleine und mittlere Unternehmen ? wie kann ich systematisch meine Netzwerkfähigkeit entwickeln?
	Henning Schwentner and Jens Barthel ABAP für Informatiker
	Tobias Walter and Andreas Hess Anwendungslandschaften angepasst an Mensch, Umwelt und Organisation


	Education
	E-Learning-Lösungen in Schulen
	Andreas Breiter Mediatisierte Organisationswelten in Schulen – welche Rolle spielen dabei E-Learning-Systeme?
	Sindy Riebeck, Sven Hofmann, Steffen Friedrich, Andrea Lißner and Michael Rudolph E-Learning in der Schule – Lehrer im Spannungsfeld zwischen pädagogischem Mehrwert und didaktischer Anforderung
	Joerg M. Haake, Tim Erdbrügge and Christian Rietzscher Förderung von Kompetenzen für „Collaborative Authoring“ in der Sekundarstufe II
	Henry Herper Informatische Bildung in der Primarstufe – Voraussetzung für den Einsatz digitaler Unterrichtsmedien
	Eckhard Nees and Manuela Nees steps2Math – eine interaktive Lernhilfe für Algebra
	Michael Schuhen, Marco Rehm, Fritjof Kollmann and Manuel Froitzheim Das elektronische Schulbuch für den Ökonomieunterricht
	Anne Thillosen Nutzung von OER an Schule und Hochschule

	SAG WAS – Studentische AusbildunG und berufliche Weiterbildung in Agiler Softwareentwicklung
	Wolfgang Reinhardt Studentische Softwareentwicklung – Warum es keine Alternative zu agilen Methoden gibt
	Doris Schmedding Agile Vorgehensweisen in Ausbildungsprojekten
	Richard Seidl Unser Weg zur agilen Entwicklung – Eine Retrospektive
	Janet Siegmund, Thomas Thüm, Sandro Schulze and Elmar Jürgens Agile Methoden im Softwareprojekt
	Daniel Speicher, Pascal Bihler, Paul Imhoff, Günter Kniesel, Holger Mügge, Jan Nonnen, Tobias Rho, Mark von Zeschau, and Armin B. Cremers, Pascal Bihler, Paul Imhoff, Günter Kniesel, Holger Mügge, Jan Nonnen, Tobias Rho, Mark von Zeschau, and Armin B. Cremers 10 Years of Agile Lab Courses for International Students
	Veronika Thurner and Axel Böttcher Scrum erfahren mittels Scrum-Cooking
	Gero Wedemann Scrum Essentials in der Lehre
	Heinz Züllighoven and Jörn Koch Learning by Doing – Agilität im Job vermitteln

	iLearn: Mit Pad und Smartphone im Hörsaal
	Ricardo Buettner The utilization of Twitter in lectures
	Linus Feiten, Katrin Weber and Bernd Becker SMILE: Smartphones in der Lehre – ein Rück- und Überblick
	Martin Garbe, Jonas Vetterick and Clemens H. Cap Tweedback: Online Feedback System for Large Lectures
	Frank Gommlich and Georg Heyne Persönliche Lernumgebung – Architektur für Smartphones
	Thomas Nitsche, Maxim Nitsche, Oxana Nitsche, Raphael Nitsche and Markus Sähn MATH 42 für iPhone und iPad – ein Vorschlags- und Zwischenschritt basiertes, symbolisches Algebra System für Schüler der 5. bis 12. Klasse

	Hochschule 2020
	Sebastian Kaiser, Eric Kuhnt, Stefanie Lemcke and Ulrike Lucke Web-basierte Beschaffung
	Jan Schreiter and Rainer Alt Modellierungswerkzeuge zur Abbildung der Standardisierung und Individualisierung bei Hochschulprozessen
	Alexander Kiy, Frederik Strelczuk and Ulrike Lucke Ein Plugin zur integrierten Literaturverwaltung in Moodle
	Stefan Wendt, Philipp Lehsten and Djamshid Tavangarian Gamification as a Service – Die Integration von spieletypischen Elementen in die Pervasive Universität


	Data Management
	Datenmanagement und Interoperabilität im Gesundheitswesen
	Natascha Andres, Björn Lemberg and Gövercin Mehmet Cloudi/o – Ein Ansatz für Cloud-basiertes Datenmanagement in klinischen Studien
	Steffen Claus, Horst Schwichtenberg and Julian Laufer, Horst Schwichtenberg and Julian Laufer Cloud4health – On effective ways to deal with sensitive patient data in a secure Cloud environment
	A. Karim El Moussaoui and Sven Abels NeuroCare: Unterstützung von Pflegekräften und Angehörigen bei der Betreuung von kognitiv beeinträchtigten Personen
	Tatiana Ermakova, Sven Preuße, Peter Weimann and Rüdiger Zarnekow Reduzierung von Schwachstellen in Prozessen der Krankenhauseinrichtungen durch cloud-basierte Lösungen am Beispiel der Patientenversorgung
	Sara Nasiri, Mareike Dornhöfer and Madjid Fathi Improving EHR and Patient Empowerment based on Dynamic Knowledge Assets

	In-Memory Data Management – Applications and Architectures
	Jürgen Krämer Terracotta In-Genius: An In-Memory Platform for Actionable Intelligence on Big Fast Data (invited presentation)
	Rolf P. B. Sieberg SAP HANA: In-Memory Technology as Business Enabler featuring Product Cost Prediction and Simulation (invited presentation)
	Alexander Gossmann Next Generation Operational Business Intelligence
	Sebastian Klenk, Stefan Mandl, Simon Zentgraf and Mathias Golombek Advanced Analytics mit der analytischen In-Memory Datenbank EXASolution
	Dirk Schmalzried and Rainer Alt Anforderungen an das In-Memory-Data-Management als Schritt zum Echtzeitunternehmen
	Knut Stolze, Guy Lohman, Vijayshankar Raman, Richard Sidle and Felix Beier Evolutionary Integration of In-Memory Database Technology into IBM's Enterprise DB2 Database Systems
	Christian Tinnefeld, Daniel Taschik and Hasso Plattner Providing High-Availability and Elasticity for an In-Memory Database System with RAMCloud
	Johannes Wust, Martin Grund and Hasso Plattner TAMEX: a Task-Based Query Execution Framework for Mixed Enterprise Workloads on In-Memory Databases

	Digital Preservation
	Sebastian Cuy, Martin Fischer, Daniel de Oliveira, Jens Peters, Johanna Puhl, Lisa Rau and Manfred Thaller DA-NRW: Eine verteilte Architektur für die digitale Langzeitarchivierung
	Jürgen Enge, Heinz Werner Kramski and Tabea Lurk Von der Floppy zur Festplatte. Zur Vereinnahmung kom-plexer digitaler Datensammlungen
	Hendrik Kalb, Paraskevi Lazaridou, Vangelis Banos, Nikos Kasioumis and Matthias Trier BlogForever: From Web Archiving to Blog Archiving
	Steffen Schwalm, Ulrike Korte and Detlef Hühnlein Vertrauenswürdige und beweiswerterhaltende elektronische Langzeitspeicherung auf Basis von DIN 31647 und BSI TR-03125
	Andreas Weisser Digitale Langzeitarchivierung von Videokunst
	Wolfgang Zenk-Möltgen and Monika Linne datorium – ein neuer Service für Archivierung und Zugang zu sozialwissenschaftlichen Forschungsdaten
	Dirk von Suchodoletz, Klaus Rechert, Isgandar Valizada and Annette Strauch Emulation as an Alternative Preservation Strategy – Use-Cases, Tools and Lessons Learned


	eGovernment
	BPM in der Öffentlichen Verwaltung
	Philipp Bergener Pattern-based Process Weakness Analysis for Public Administrations
	Sebastian Bittmann, Michael Fellmann and Oliver Thomas Where to Find the Creativity? A Case Study from the Public Sector using an Integrative Approach of an Enterprise Wiki and an Enterprise Modelling Environment
	Jan Bührig, Britta Ebeling and Michael H. Breitner Diskussion einer kundenorientierten Prozesserhebung durch Studierende an einer Hochschule
	Matthias Ehlert and Wolfgang Frenzel Erfahrungen der IT der Bundesagentur für Arbeit bei der flexiblen Unterstützung von Geschäftsprozessen
	Rami-Habib Eid-Sabbagh and Norbert Ahrend Eine Prozessplattform für die deutsche Verwaltung
	Eduard Gerhardt and Andreas Hufgard Analyse der Branchenspezifika des Public Sectors auf Basis von ERP-Referenzmodellen
	Stefan Gröger, Hendrik Hilpert and Matthias Schumann Einsatzgebiete für Dokumenten- und Workflow-Management-Systeme im Drittmittelprozess einer Hochschule
	Ralf Laue and Frank Hogrebe Zur Verständlichkeit graphischer Symbole in Geschäftsprozessmodellierungssprachen
	André Mai, Fanny Konzanecki and Anne Teuber IT-Prozessmanagement einer Sicherheitsbehörde am Beispiel eines IT-Großprojekts
	Andrea Schminck, Rami-Habib Eid-Sabbagh and Mathias Weske eGovernment Process Knowledge Ontology – Business Process Knowledge Interdependencies in the Public Administration
	Konrad Walser Konkretisierung eines BPM-Ökosystems der Öffentlichen Verwaltung in der Schweiz

	Elektronische Wahlen: Ich sehe was, das Du nicht siehst – öffentliche und geheime Wahl
	Kristoffer Braun, Jurlind Budurushi, Melanie Volkamer and Reto Koenig Machbarkeitsanalyse der scannergestützten Stimmzettelanalyse mittels VividForms und UniWahl4
	Eric Dubuis, Stephan Fischli, Rolf Haenni, Severin Hauser, Reto E. Koenig, Philipp Locher, J. Ritter, J. Ritter and Philémon von Bergen Verifizierbare Internet-Wahlen an Schweizer Hochschulen mit UniVote
	Daniel Franke Security Analysis of the Geneva E-Voting System
	Stephan Neumann, Christian Feier Melanie Volkamer and Reto Koenig Towards A Practical JCJ / Civitas Implementation
	Christopher Wolf Welt-weites Wählen am Beispiel der IACR

	Open Gov Data Standardisation
	Marcelo Tavares Santana and Gisele da Silva Craveiro Challenges and requirements for the standardisation of open budgetary data in the Brazilian public administration


	Informatics and Sustainability
	Informatik und Nachhaltigkeitsmanagement
	Tobias Blask Bayesian Parameter Estimation in Green Business Process Management: A Case Study in Online-Advertising
	Gregor Drenkelfort, Lennart Goschin and Frank Behrendt Ein quasi-stationäres Modell zur Prognose des Infrastruktur-Energiebedarfs von Rechenzentren
	Volker Frehe, Florian Stiel and Frank Teuteberg Web-Portal und Reifegradmodell für ein Benchmarking des betrieblichen Umweltmanagements
	Matthias Gräuler and Frank Teuteberg Zum Beitrag von NeuroIS in der Nachhaltigkeitsberichterstattung
	Björn Schödwell, Bernhard Barz and Rüdiger Zarnekow Auf dem Weg zum integrierten Energieproduktivitäts-Monitoring im Rechenzentrum
	Andreas Thöni Integrating Linked Open Data for improved Social Sustainability Risk Management in Supply Chains

	Environmental Informatics between Sustainability and Change joined with Energy-aware Software Engineering and Development
	Hans-Knud Arndt Umweltinformatik und Design – Eine relevante Fragestellung?
	Jakob Drangmeister, Eva Kern, Markus Dick, Stefan Naumann, Gisela Sparmann and Achim Guldner Greening Software with Continuous Energy Efficiency Measurement
	Ulrike Freitag and Richard Lutz Umweltinformationssysteme – ein Dauerthema: UIS, ICT-ENSURE Datenbanken
	Eva Kern Nutzerzentriertes Green Web Engineering
	Gerlinde Knetsch Open Data! Umweltinformatik in Behörden und Verwaltung
	Peter Krehahn and Volker Wohlgemuth Mobile Computing als Datenquelle für den betrieblichen Umweltschutz
	Dennis Kroll, Rico Kusber, Klaus David, Patrick Schumacher and Young Jae Yu Energy Saving by Context Aware Heating
	Werner Pillmann Umweltinformatik für eine Nachhaltige Entwicklung
	Steffen Schütte and Jürgen Knies EnerGeoPlan – Eine domänenspezifische Sprache zur Formalisierung von Raumplanungsregeln für GIS-Systeme
	Dominik Trumm, Ruben Kemper, Eva Kern and Stefan Naumann Shareconomy & Co. als Unterstützer einer nachhaltigen Entwicklung? – Klassifikation und Analyse bestehender Angebote
	Kristina Voigt and Hagen Scherb Environment and Health: A Challenge for Computer Science
	Claas Wilke, Sebastian Richly, Sebastian Götz and Uwe Aßmann Energy Profiling as a Service
	Volker Wohlgemuth and Alexander Bock Studienmöglichkeiten der Umweltinformatik in Deutschland und Europa
	Volker Wohlgemuth, Florian Luther and Peter Krehahn Erschließung und Integration heterogener Datenquellen für das Umwelt- und Qualitätsmanagement auf Basis einer einheitlichen IT-Architektur


	Informatics and Social Sciences
	Who is Afraid of Autonomous Machines?
	Ulrike Barthelmess and Ulrich Furbach Do we need Asimov's Laws?
	Jens Hedrich and Nicolai Wojke Adaptivität-Sicherheit-Paradoxon in der Robotik
	Marcel Häselich Aspects of Long-Term Autonomy of Social Robots and Their Potential Impact on Society
	Marcel Kramer, Ramin Yaghoubzadeh, Stefan Kopp and Karola Pitsch A conversational virtual human as autonomous assistant for elderly and cognitively impaired users? Social acceptability and design considerations
	Frank Neuhaus and Viktor Seib Wirklichkeitskonstruktion kognitiver Systeme
	Jihee Hong and Timo Rouget Lesende und gläubige Roboter im Film im Film
	Karsten Weber Wie es ist einem autonomen artifiziellen Agenten zu begegnen

	Sozioinformatik
	Sebastian Bittmann and Oliver Thomas How does an Enterprise become an Anti-Social System? A Motivation for the Need of Social and Cultural Capital for Retaining the Corporate Success
	Jean Botev Anonymity, Immediacy and Electoral Delegation in Socio-Technical Networked Computer Systems
	Valentin Burger, Tobias Hossfeld, David Garcia, Michael Seufert, Ingo Scholtes and David Hock Resilience in Enterprise Social Networks
	Joerg Doerr Towards Acceptance of Socio-technical Systems – An Emphasis on the Requirements Phase
	Wolfgang Lenski The Concept of Knowledge and its Impact on IT-Structures and Society
	Arnd Poetzsch-Heffter and Barbara Paech Towards Multi-Party Evolution of Social Software
	Oliver Posegga, Martin Donath and Kai Fischbach Using Users’ Activity Metrics for Link-Prediction in a Large Online Social Network
	Ingo Scholtes, René Pfitzner and Frank Schweitzer The Social Dimension of Information Ranking: A Discussion of Research Challenges and Approaches
	Michael Seufert, George Darzanos, Valentin Burger, Ioanna Papafili and Tobias Hossfeld Socially-Aware Traffic Management
	Janet Siegmund The Human Factor in Computer Science


	Information Systems
	IT Governance
	Ludger Ackermann, Jacek Arend and Andre Miede Energiemanagement in der IT und im Rechenzentrum
	Silvia Knittl and Michael Kunzewitsch Herausforderungen und Lösungsansätze bei der MaRisk-Umsetzung in einem internationalen Finanzkonzern
	Wolfgang Marekfia and Volker Nissen Entwicklung eines fachkonzeptionellen Referenzmodells für ein strategisches GRC-Management
	Markus Reiter, Peter Fettke and Peter Loos Erweiterung des Incident Managements nach ITIL um ökologische Zielsetzungen
	Peter Roßbach Der Mitarbeiter als Komponente der Informationssicherheit
	Christian Schmidt, Thomas Widjaja and Alexander Schütz Messung der Komplexität von IT-Landschaften auf der Basis von Architektur-Metamodellen: Ein generischer Ansatz und dessen Anwendung im Rahmen der Architektur-Transformation
	Simon T.-N. Trang, Malte Schmitz and Lutz M. Kolbe IT Governance in Unternehmensnetzwerken – Eine kontingenztheoretische Betrachtung
	Jochen Wulf and Walter Brenner Governance kundenzentrierter Informationstechnologie – Zentrale Praktiken der Neuausrichtung von IT-Organisationen

	Information Systems with Open Source
	Ralph Andris, Stefan Bensch and Dennis Stindt Konzeption eines betrieblichen Open-Source-Umweltinformationssystems zur Bewertung der Rohstoffverfügbarkeit
	Pirmin Braun Open Source KMU Unternehmenssoftware – Softwareentwicklung in einer unperfekten Welt
	Michael Hitz and Thomas Kessel Einfluss der Nutzung und Auswahl von Open Source Software beim Entwurf einer Multikanal-Architektur
	Thomas Muschal, Andreas Wittke, Marc Vorreiter and Holger Hinrichs Cloud Learning mit dem quelloffenen Autorensystem LOOP – Konzepte und Erfahrungen
	Bernd Müller and Boris Wickner Wiederholbare und nachverfolgbare Zertifizierungstests mit Open-Source – Heute und in 20 Jahren -
	Stephan Tammen and Frank Rump Generierung mobiler Java Enterprise Web Applications auf Basis von Spring Roo
	Hauke Wittern Erweiterung eines Open Source Language Workbenchs um Funktionen zur Migration von Modellen einer domänenspezifischen Sprache

	Enterprise Architectures for Services and Cloud Computing
	Sabine Buckl and Christian Schweda Patterns of Evolution in Enterprise Architecture Information Models
	Dierk Jugel, Michael Falkenthal, Christian Schweda, Michael Pretz and Alfred Zimmermann Von der Softwarekartographie zur Corporate Intelligence
	Dominik Kuropka and Sascha Klinke Gauging Cloud Potential in an Enterprise Landscape
	Michael Pretz Beitrag von EAM zur agilen Transformation und Konsolidierung von Geschäft und IT: Referenzmodelle, Methoden, Implementationen und Werkzeuge
	Philipp Schmidtbauer, Kurt Sandkuhl and Dirk Stamer Enterprise Architecture Frameworks in der industriellen Praxis am Beispiel einer ITIL-Einführung
	Alfred Zimmermann, Kurt Sandkuhl, Michael Pretz, Michael Falkenthal, Dierk Jugel and Matthias Wisotzki Metamodell-basierte Integration von Service-orientierten EA-Referenzarchitekturen


	IT-Supported Infrastructures
	Smart Grids
	Jörg Bremer and Michael Sonnenschein Automatic Reconstruction of Performance Indicators from Support Vector based Search Space Models in Distributed Real Power Planning Scenarios
	Jens Hülsmann, Andreas Buschermöhle, Christian Lintze and Werner Brockmann A Generic Architecture for Robust Automatic Detection and Suppression of Sub-Harmonics
	Marc Mültin, Christian Gitte and Hartmut Schmeck Smart Grid-Ready Communication Protocols And Services For A Customer-Friendly Electromobility Experience
	Oliver Raabe, Eva Weis and Jan Ullmer Systemdienstleistungen und Elektromobilität im Verteilnetz – Rollen und Regulierung
	Jan-Philipp Steghöfer, Gerrit Anders, Florian Siefert and Wolfgang Reif A System of Systems Approach to the Evolutionary Transformation of Power Management Systems
	Jörn Trefke, Christian Dänekas, Sebastian Rohjans, Christine Rosinger and José González ESGAD – Unternehmensspezifische IKT-Architekturentwicklung für Smart Grids

	IT-Enabled Services for E-Mobility
	Volker Fricke Invited Talk: Marktplatz für Mobilitätsdienste aus der Cloud
	Julian Krenge, Marco Roscher and Thorsten Kox Beschreibungsmodell für IKT-Geschäftsmodelle in der Elektromobilität
	Sabrina Ried, Patrick Jochem and Wolf Fichtner Chancen für IKT durch zukünftige Dienstleistungs-Geschäftsmodelle für Flotten mit Elektrofahrzeugen

	IT-Rettung: IT-Unterstützung im Emergency Management & Response
	Benedikt Birkhäuser and Stefan Martini Einführung softwaregestützter standardisierter Notrufabfrage: Erfahrungen bei der Durchführung einer Datenanalyse mittels KNIME
	Tilo Mentler, René Kutschke, Michael Herczeg and Martin Christof Kindsmüller Marking Menus im sicherheitskritischen mobilen Kontext am Beispiel des Rettungsdienstes
	Gertraud Peinel, Thomas Rose and Alexander Wollert Smart Checklists for Crises Management Planning
	Christian Reuter and Thomas Ludwig Anforderungen und technische Konzepte der Krisenkommunikation bei Stromausfall
	Christina Schäfer, Laura Künzer and Robert Zinke Integration und Modellierung von menschlichen Faktoren für die Evakuierung von U-Bahn-Systemen
	Eugen Timm, Sebastian Alsbach and Maria A. Wimmer Wissens- und Kollaborationsplattform im Brand- und Katastrophenschutz: Open-Source als kostengünstige Option?
	Torben Wiedenhöfer, Christian Reuter, Benedikt Ley and Volkmar Pipek Entwicklung IT-basierter interorganisationaler Krisenmanagement-Infrastrukturen für Stromausfälle

	Sozio-technisches Systemdesign im Zeitalter des Ubiquitous Computing
	Thomas Herrmann and Michael Prilla Soziotechnisches Prozessdesign am Beispiel koordinierter Dienstleistungen in einem Wohnquartier
	Axel Hoffmann, Andrej Janzen, Holger Hoffmann and Jan Marco Leimeister Success Factors for Requirement Patterns Approaches – Exploring Requirements Analysts’ Opinions and Whishes
	Jörg Muschiol Universal Communication Model for the Future Society
	Gregor Schiele Keynote: Linked Data Technologien für das Internet der Dinge
	Christian Voigtmann, Matthias Söllner, Daniel Wilhelm, Klaus David and Jan Marco Leimeister Interdisziplinary Development Patterns from the use case: Support-U

	Potential Uses of Mobile Telephony and Mobile Internet in the Agriculture Sector in Industrial and Developing Countries
	Felix Alcala and Matthias Rothmund Kabellose AdHoc-Wartung von Landmaschinen per Smartphone
	Heike Baumüller Enhancing smallholder market participation through mobile phone-enabled services: The case of M-Farm in Kenya
	Christa Hoffmann and Dominic Grethler Bedarf nach Mobile Business in einer landwirtschaftlichen Produktion unter dynamischen Rahmenbedingungen
	Oliver Kiptoo Kirui and Gergina Wambui Njiraini Determinants of agricultural commercialization among the rural poor: The Role of ICT and Collective Action Initiatives and gender perspective in Kenya
	Verena Otter and Ludwig Theuvsen The Use of Mobile phones for the Exchange of Information in the Chilean Agri-business
	Manfred Röhrig, Christian Kuhn and Axel Gauer Mobile Erfassung pflanzlicher Schaderreger
	Andreas Scheueregger, Daniel Moraru, Bettina Frank, Gerhard Grams and Matthäus Schilcher Nutzenpotential des mobilen Internets in der Landwirtschaft am Beispiel der grenzüberschreitenden Region Bodensee


	Semantics and Deduction
	Ontologies and Data in Life Sciences
	Martin Boeker, Niels Grewe, Johannes Röhl, Daniel Schober, Stefan Schulz, Djamila Seddig-Raufie and Ludger Jansen Measuring the Effect of a Guideline-based Training on Ontology Design with a Competency Questions based Evaluation Approach
	Michael Brunnbauer DICOM metadata as RDF
	Patryk Burek and Heinrich Herre Representation, Realization, and Ascription of Functions for Material Entities
	Ivana Cace, John-Jules Meyer, Carla Pieterman and Gerlof Valk Encapsulated Models for Reasoning and Decision Support
	Christian Colmsee, Tobias Czauderna, Eva Grafahrend-Belau, Anja Hartmann, Matthias Lange, Martin Mascher, Stephan Weise, Uwe Scholz and Falk Schreiber OPTIMAS-DW, MetaCrop and VANTED: A Case Study for Data Integration, Curation and Visualisation in Life Sciences
	Michael Erdmann and Daniel Hansch Using Life Science Data in SharePoint
	Daniel Kless and Ludger Jansen How fit is OWL to represent realist ontologies? The semantics of representational units in realist ontologies and the Web Ontology Language
	Johannes Röhl Ontological categories for fields and waves
	Daniel Schober, Gerhard Mayer, Annick Moing, Martin Eisenacher and Steffen Neumann Ontological analysis of controlled vocabularies used in PSI/MSI supported XML standards
	Stefan Schulz and Martin Boeker BioTopLite: An Upper Level Ontology for the Life Sciences. Evolution, Design and Application
	Amrapali Zaveri, Katja Nowick and Jens Lehmann Towards Biomedical Data Integration for Analyzing the Evolution of Cognition

	Applications of Semantic Technologies 
	Miguel Esteban-Gutierrez, Raúl García-Castro and Nandana Mihindukulasooriya A Coreference Service for Enterprise Application Integration using Linked Data
	Stephan Grimm, Thomas Hubauer, Thomas Runkler, Carlos Pachajoa, Felix Rempe, Marco Seravalli and Philipp Neumann A CEP Technology Stack for Situation Recognition on the Gumstix Embedded Controller
	Hendrik Kalb, Paraskevi Lazaridou and Matthias Trier Establishing Interoperability of a Blog Archive through Linked Open Data
	André Koukal, Christoph Gleue and Michael. H. Breitner Enhancing Literature Research Processes: A Glance at an Approach Based on Latent Semantic Indexing
	Anees Mehdi and Jens Wissmann EQuIKa System: Supporting OWL applications with local closed world assumption
	Gunther Sudra, Dominic Lyons and Jürgen Schwarz Ontology-based Knowledge Representation for an Automotive Off-board Diagnostic System
	Christian Swertz, Alexander Schmölz, Alexandra Forstner, Florian Heberle, Peter Henning, Alexander Streicher, Bela Andreas Bargel, Jürgen Bock and Stefan Zander A Pedagogical Ontology as a Playground in Adaptive Elearning Environments
	Dennis Wegener, Erdal Baran, Wolfgang Zenk-Möltgen and Benjamin Zapilko Towards Integrating the Research Data Life Cycle of the Social Sciences based on Semantic Technology


	Security
	Risikokommunikation im Kontext von IT Sicherheit 
	Steffen Bartsch and Melanie Volkamer Effectively Communicate Risks for Diverse Users: A Mental-Models Approach for Individualized Security Interventions
	Christoph Buck and Torsten Eymann Das Privacy Paradox bei mobilen Applikationen: Kontextuale Besonderheiten mobiler Applikationen
	Jana Fruth, Marcel Beskau, Matthias Volk, Anneke Meyer, Robin Richter and Jana Dittmann Erster Konzeptansatz von Sicherheitstypen: Sicherheitsbewusstsein von Kindern und Jugendlichen im Umgang mit dem Internet
	Sebastian Lorkowski Kommunikation der IT-Sicherheitslage: Ein Index der Cyber-Sicherheit für den deutschsprachigen Raum (Position Paper)
	Frank Teuteberg and Iwona Hamerski Status Quo der Risikokommunikation im Kontext von ERP-System-Einführungs-projekten
	Sven Übelacker Security-Aware Organisational Cultures as a Starting Point in Mitigating Socio-Technical Risks

	Der Mensch im Fokus: Möglichkeiten der Selbstkontrolle von Datenschutz und Datensicherheit durch den Anwender
	Martin Degeling and Jan Nierhoff Privacy by Design am Beispiel einer Plattform zur Unterstützung kollaborativer Reflexion am Arbeitsplatz
	Christoph Stach Wie funktioniert Datenschutz auf Mobilplattformen?
	Christian Zimmermann and Rafael Accorsi Transparenz durch Privacy Dashboards: Ein Process Mining Ansatz

	Recht und Technik: Datenschutz im Diskurs
	Thomas Bräuchle and Sebastian Bretthauer Datensicherheit in intelligenten Infrastrukturen
	Nils Gruschka and Meiko Jensen Wasch mich, aber mach mich nicht nass – Anonymisierungsverfahren als Schlüssel zur datenschutzkonformen E-Mail-Filterung
	Zbigniew Kwecka, William Buchanan, Burkhard Schafer and Judith Rauhofer Schutz der Anonymität als Gemeinschaftsaufgabe – eine neue Generation vonPETs?
	Martin Rost and Katalin Storf Zur Konditionierung von Technik und Recht mittels Schutzzielen mittels Schutzzielen
	Eva Weis Technischer Datenschutz an öffentlichen Ladestationen unter Berücksichtigung des Referentenentwurfs der Messsystemverordnung

	Network-based Anomaly Detection
	Sebastian Abt, Sascha Wener and Harald Baier Performance Evaluation of Classification and Feature Selection Algorithms for NetFlow-based Protocol Recognition
	Denis Hock, Manuel Grob and Martin Kappes JAD: A generic Framework for Network Anomaly Detection using Java
	Marcel Fourné, Dominique Petersen, Norbert Pohlmann Attack-Test and Verification Systems, steps towards verifiable Anomaly Detection
	Lisa Schehlmann and Harald Baier COFFEE: a Concept based on OpenFlow to Filter and Erase Events of botnet activity at high-speed nodes
	Florian Skopik and Roman Fiedler Intrusion Detection in Distributed Systems using Fingerprinting and Massive Event Correlation


	Social Media
	Metrics, Analysis and Tools for Online Community Management 
	Jérôme Kunegis Network Analysis Tools for Online Communities: The Koblenz Network Collection
	Donn Morrison and Conor Hayes Here, have an upvote: communication behaviour and karma on Reddit
	Marc Walterbusch, Alexander Bosse and Frank Teuteberg Social Network Trend Indicator: Konzeption, prototypische Implementierung und Evaluation eines Stimmungsbarometers auf Basis sozialer Netzwerke

	Virtual Worlds and Gamification
	Klaus Bredl and Amrei Groß Bildung und Kommunikation in 3D: Vom Studierenden zum Designer virtueller Lernräume
	Tobias Brockmann Virtuelle Kundenintegration mittels mobiler Endgeräte
	Andreas Döpker, Tobias Brockmann and Stefan Stieglitz Use Cases for Gamification in Virtual Museums
	Philipp Haas, Christian W. Scheiner, Maximilian Witt, Christian Baccarella and Niklas Leicht Der Einfluss von Gamification auf die empfundene Selbstwirksamkeit von Teilnehmern von Online-Ideengenerierungswettbewerben über die Zeit
	Bastian Kurbjuhn and Klaus Turowski Architecture Design for System-Integrated Business Simulation Games
	Sebastian Oberdörfer and Marc Erich Latoschik Develop your strengths by gaming: Towards an inventory of gamificationable skills
	Danny Pannicke, Thorsten Pröhl, Till Ukrow and Rüdiger Zarnekow Der hedonistische Aspekt sozialer Netzwerkdienste am Beispiel Facebook am Beispiel Facebook
	Christian W. Scheiner and Maximilian Witt The Backbone of Gamification – a Theoretical Consideration of Play and Game Mechanics
	Christian W. Scheiner, Maximilian Witt, Katja Krämer and Uta Renken Zur Rolle von Serious Games in Verlernprozessen politischer Bildung
	Niroshan Thillainathan, Holger Hoffmann and Jan Marco Leimeister Shack City – A Serious Game for Apprentices in the Field of Sanitation, Heating and Cooling (SHaC)


	Software Engineering
	Automotive Software Engineering
	Anastasia Cmyrev and Ralf Reißing Optimierte Varianten- und Anforderungsabdeckung im Test
	Heiko Dörr and Ingo Stürmer JUST SIMPLIFY – Heuristische Clone Detection auf Modellen
	Sönke Holthusen, Peter Manhart, Ina Schaefer, Sandro Schulze, Christian Singer and David Wille Automatische Synthese von Familienmodellen durch Analyse von block-basierten Funktionsmodellen
	Jörg Holtmann and Matthias Meyer Play-out for Hierarchical Component Architectures
	Remo Lachmann and Ina Schaefer Herausforderungen beim Testen von Fahrerassistenzsystemen
	Thomas Pramsohler and Uwe Baumgarten Adaptation of Automotive Infotainment Interfaces using Static and Dynamic Adapters
	Norbert Wiechowski, Thomas Gerlitz, Daniel Merschen and Stefan Kowalewski Ein Ansatz zum merkmalbasierten Konsistenzmanagement in der Produklinienentwicklung

	Software-Based Methods for Robust Embedded Systems 
	Christoph Borchert, Horst Schirmeier and Olaf Spinczyk Return-Address Protection in C/C++ Code by Dependability Aspects
	Björn Döbel and Hermann Härtig Where Have all the Cycles Gone? – Investigating Runtime Overheads of OS-Assisted Replication
	Andreas Heinig, Ingo Korb, Florian Schmoll, Peter Marwedel and Michael Engel Fast and Low-Cost Instruction-Aware Fault Injection
	Martin Hoffmann, Christian Dietrich and Daniel Lohmann Failure by Design: Influence of the RTOS Interface on Memory Fault Resilience
	Rakesh Rana, Miroslaw Staron, Christian Berger, Jörgen Hansson, Martin Nilsson and Fredrik Törner Improving Fault Injection in Automotive Model Based Development using Fault Bypass Modeling
	Clemens Terasa and Sibylle Schupp Annotation-Guided Soft-Error Injection

	Modellbasierte Entwicklung von Benutzungsschnittstellen 
	Birgit Bomsdorf, Sebastian Hesse and Rainer Blum Reale Gesten zur Steuerung ausführbarer Modelle in der Evaluation bewegungsbasierter Interaktionen
	Björn Decker and Marius Orfgen Integration of User Interface, Middleware, and Services in Automotive IVI Systems
	Michael Feld, Gerrit Meixner, Angela Mahr and Balaji Kalyanasundaram A Model-based Approach to the Design and Rendering of Adaptive Automotive User Interfaces
	Matthias Freund, Christopher Martin and Annerose Braune Kontextbasierte Auflösung von Mehrdeutigkeiten beim iterativen Entwurf von Benutzungsschnittstellen
	Michael Hitz Konzept zur Variantenbildung von Oberflächen in einer Multikanal-Umgebung
	Johannes Pfeffer and Leon Urbas Kontextadaptivität in der modellbasierten App-Orchestrierung
	David Raneburger, Roman Popp and Hermann Kaindl Design Alternatives for GUI Development with Discourse-based Communication Models
	Aaron Ruß MMIR Framework: Multimodal Mobile Interaction and Rendering
	Stefan Sauer, Enes Yigitbas and Christian Gerth Konzeption modellbasierter Benutzungsschnittstellen für verteilte Selbstbedienungssysteme


	Technology
	Roboterkontrollarchitekturen
	Werner Brockmann, Andreas Buschermöhle and Jan-Hendrik Schoenke COBRA – A Generic Architecture for Robust Treatment of Uncertain Information
	Jan Hartmann, Walter Stechele and Erik Maehle Self-reconfigurable Control Architecture for Complex Robots
	Andreas Herkersdorf, Johny Paul, Ravi Kumar Pujari, Walter Stechele, Stefan Wallentowitz, Thomas Wild and Aurang Zaib Potentials and Challenges for Multi-Core Processors in Robotic Applications
	Max Reichardt, Tobias Föhst and Karsten Berns Design Principles in Robot Control Frameworks
	Christian Schlegel, Matthias Lutz, Alex Lotz, Dennis Stampfer, Juan F. Inglés-Romero and Cristina Vicente-Chicote Model-Driven Software Systems Engineering in Robotics: Covering the Complete Life-Cycle of a Robot
	Daniel Schmidt, Tamas Dr. Juhasz, Karsten Prof. Berns and Ulrich Prof. Schmucker Interconnection of the behavior-based control architecture and a detailed mechatronic machine model for realistic behavior verification of the THOR project
	Elizaveta Shpieva and Iman Awaad Integrating the Planning, Execution and Monitoring Systems for a Domestic Service Robot
	Kai Welke, Nikolaus Vahrenkamp, Mirko Wächter, Manfred Kröhnert and Tamim Asfour The ArmarX Framework – Supporting high level robot programming through state disclosure

	Audiosignal- und Sprachverarbeitung 
	Paul Bießmann, Daniel Gaertner, Christian Dittmar, Patrick Aichroth, Gerald Schuller, Michael Schnabel and Ralf Geiger Estimating MP3PRO Encoder Parameters From Decoded Audio
	Alessia Cornaggia and Frank Kurth Decompositions of 2D Feature Representations with Applications to Acoustic Event Detection
	Marco Fink, Sebastian Kraft, Martin Holters and Udo Zölzer Load-Balanced Implementation of a Delayless Partitioned Block Frequency-Domain Adaptive Filter
	Karl-Heinz Frommolt Akustische Mustererkennung von Tierstimmen und deren Nutzung für Monitoringaufgaben im Interesse des Naturschutzes
	Bernd Geiser and Peter Vary Artificial Bandwidth Extension of Wideband Speech by Pitch-Scaling of Higher Frequencies
	Hans-Günter Hirsch, Andreas Kitzig and Frank Kremer Detektion stimmhafter Sprachabschnitte zur robusten Spracherkennung
	Sebastian Mann, Luca Cuccovillo, Patrick Aichroth and Christian Dittmar Combining ENF Phase Discontinuity Checking and Temporal Pattern Matching for Audio Tampering Detection
	Meinard Mueller, Jonathan Driedger and Sebastian Ewert Notentext-Informierte Quellentrennung für Musiksignale
	Meinard Mueller, Nanzhu Jiang, Harald Grohganz and Michael Clausen Strukturanalyse für Musiksignale
	Joscha Simon Rieber and Rolf Bardeli Speech Recognition as a Retrieval Problem
	Matthias Rüngeler, Hauke Krüger, Gottfried Behler and Peter Vary HD-Voice-3D: Herausforderungen und Lösungen bei der Audiosignalverarbeitung
	Thomas Schlien, Florian Heese, Magnus Schäfer, Christiane Antweiler and Peter Vary Audiosignalverarbeitung für Videokonferenzsysteme
	Jochen Schwenninger, Daniel Stein and Michael Stadtschnitzer Automatic Parameter Tuning and Extended Training Material: Recent Advances in the Fraunhofer Speech Recognition System
	Igor Vatolkin Measuring the Performance of Evolutionary Multi-Objective Feature Selection for Prediction of Musical Genres and Styles
	Dirk von Zeddelmann and Sebastian Urrigshardt Ein Demonstrator zum Keyword-Spotting basierend auf gehörangepassten Audiomerkmalen

	Virtualisierung – gestern, heute und morgen 
	Christian Hochberger Polymorphic Computers — Virtualization of Instruction Set and Microarchitecture
	Nikolaus Jeremic, Helge Parzyjegla, Gero Mühl and Jan Richling Adapting the Data Organization of Secondary Storage in Virtualized Environments
	Andreas Kohne Modell für ein SLA-basiertes VM-Scheduling in föderierten Cloud-Umgebungen
	Wolfgang Schröder-Preikschat Virtuelle Maschinen
	Matthias Steinbauer and Gabriele Kotsis Take a Penny, Leave a Penny – Scaling out to Off-premise Unused Cloud Resources
	Stefaan Sonck Thiebaut Virtualisierungstechnologie für eingebettete Systeme


	Virtual Goods and ODRL
	Virtual Goods and ODRL
	Stefan Becker, Benjamin Hück, Katharina Naujokat, Arne Fritjof Schmeiser and Andreas Kasten ODRL 2.0 Revisited
	Karlheinz Brandenburg Digital Media Technology in the Context of E-Content in a Trusted and Adaptive Web
	Jens Frieling Virtual goods in online worlds: basics, characteristics and monetization
	Haoqing Yinhe and Jing Liu Exploring Challenges in Embedding Metadata of Licences and Attribution in Digital Work


	Index

