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Abstract: The inherent flexibility of the RDF data model has led to its notable adop-
tion in many domains, especially in the area of life-sciences. In some of these do-
mains, there is an increasing need to integrate data from various distributed sources.
In translational medical research, an emerging domain of high relevance, the access
to biomedical data sources that contain important primary data (e.g., clinical informa-
tion systems or research databases) is a crucial requirement. In patient-care, informa-
tion systems exchange information via a standardized application level protocol, called
HL7. This paper presents a generic component for transforming such message streams
into an RDF representation and loading them into an RDF database system. This al-
lows to seamlessly integrate clinical data into biomedical Semantic Web applications.

1 Introduction

Translational medical research is an emerging concept which aims at transforming dis-
coveries from basic sciences into diagnostic and therapeutic applications. In the opposite
direction, clinical data are needed for feedback and as stimuli for the generation of new
research hypotheses [Zer05]. This process is highly data-intensive and centered around the
idea of integrating data from basic biomedical sciences, clinical sciences and patient care.
The complexity and heterogeneity of the involved data is constantly growing with increas-
ing scientific progress. To cope with this complexity, structured domain knowledge, e.g.
from knowledge bases, is often required in order to adequately understand and interpret
results [PES09]. Security and privacy questions are relevant, but out of the scope of this
article. Typical use cases include the linkage and mapping of phenotypes and genotypes
from research or clinical systems, IT support for clinical trials, the provision of data for
statistical analyses and the integration of knowledge bases.

The Resource Description Framework (RDF) data model is well suited to cope with these
domain-specific requirements [PWL™ 11]. Firstly, data is modeled as a network of objects,
which makes RDF well-suited for the canonical representation of heterogeneous datasets
and structures. Secondly, RDF provides explicit formal semantics which allow to decom-
pose an RDF dataset into comprehensible atomary statements, even if there is no thorough
understanding of the data. Thirdly, RDF enforces the explicit definition of entities, iden-
tifiers and relationships. For this reason, RDF data can be easily combined with other
datasets. At the same time RDF is characterized by its consistency, as data, metadata
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and semantics can be represented within one model. In recent years, RDF has attracted
increasing attention from the bioinformatics community (e.g., [BNTT08]).
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Figure 1: Example set of RDF triples and the resulting RDF graph'

RDF is a graph-structured data model in which information is modelled as a set of triples.
A triple (Subject, Predicate, Object) states that the Subject has a property Predicate with
value Object. Subjects and predicates are always Resources whereas objects can also be
Literals. Resources are identified by Uniform Resource Identifiers (URIs) which are a
proper superset of URLs. Literals are atomic values with optional type information (e.g.,
integer). An RDF graph is a directed labeled graph in which subject and object are nodes
and predicates are edges ranging from the subject to the object. Figure 1 shows an example
set of RDF triples as well as the resulting RDF graph.
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Figure 2: Example HL7 V2 message of type ADT-A01

HL7 is a widespread messaging standard for information exchange between clinical infor-
mation systems [HL712]. It is an application-level protocol, which is typically managed
via an integration engine. For translational medical research, HL7 messages contain sev-
eral important types of data. Firstly, it can be easier to extract clinical data from HL7
messages than it is to directly access the originating information system. Secondly, ad-
ministrative information often contains important metadata. An example are reconciliation
events, which occur when two different identifiers have been found for the same patient.
In this case, the according patient identifiers are reconciled and HL7 messages are sent.
Clean identifying data is highly relevant for data integration systems, as it is often required
to ensure consistency in replicated data.

The HL7 messaging standard defines different message groups, each of which contains
different message types. Each message type itself is defined by a set of segments which
again consist of different groups and fields. For example, a message group exists for the
admission, discharge and transfer (ADT) of patients. If a patient is admitted, a message
of type ADT-AOLI is sent to all subsystems. In version 2.X of the HL7 standard (referred
to as HL.7 V2), messages are encoded in plain text and separator characters are utilized to
encode fields. An example HL7 V2 message is shown in Figure 2.

2 Related Work and Contribution

Many solutions for accessing differently structured data from within Semantic Web ap-
plications have been proposed. Those solutions cover a broad design spectrum, as has

'URIs have been abbreviated for better readability
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been investigated in [GCO7] and [SSJT09]. Most work focuses on the widespread rela-
tional model, but approaches for other data models also exist, e.g., XML. A transforma-
tion solution for HL7 messages can be characterized analogously, as a set of messages
can also be seen as a database with a schema which implements the HL7 specification.
A database-centric transformation creates an RDF graph from the underlying database
schema. The result closely resembles the original schema, whereas ontology-centric ap-
proaches have been developed for cases in which a database needs to be mapped onto an
existing ontology. Some approaches not only allow to materialize the transformed dataset,
but also provide means for on-demand query rewriting. In the latter case queries against
the virtual RDF dataset are rewritten to queries against the target database system. Trans-
formation solutions can also be categorized by whether they allow for an automatic or
semi-automatic mapping definition or require a completely manual process. In contrast to
database-centric approaches, ontology-centric solutions always require at least some man-
ual work due to the complexity of the underlying mapping problem. Some approaches
are domain-dependent and allow to include existing domain ontologies into the mapping
definition and data transformation process.

A lack of metadata and well-defined semantics is a general problem in earlier versions
of HL7 (see Figure 2). Therefore, HL7 V3 has been redeveloped from scratch utilizing
a common domain model, the Reference Information Model (RIM). It is object-oriented
(designed with UML), also covers clinical documents (Clinical Document Architecture,
CDA), makes extensive use of wide-spread terminologies, and the data formats (e.g., for
messages and documents) are based upon XML. Some previous work have aimed at bring-
ing HL7 V3 to the Semantic Web. In the context of [HCL12] and in [HL7RIM] RDF
representations of important parts of HL7 RIM have been developed. Some work (e.g.,
[KRAO6, GRD12]) have utilized XSLT to derive RDF representations of XML-based HL7
V3 messages and integrate them with HL7 RIM. As there is currently no comprehen-
sive RDF representation of HL7 RIM, these approaches only implement limited scenarios.
Other work (e.g., [JS12]) aim at the opposite direction and utilize RDF to simplify the pro-
cess of mapping clinical data to HL7 V3 to foster interoperability. In comparison to HL7
V2, deriving an RDF representation is less complex for HL7 V3 messages, as these are
XML-based and contain meaningful metadata. Unfortunately, HL7 V3 is not compatible
to previous versions. Because a migration is highly complex, it is still only rarely used.

This work focusses on deriving an RDF representation from HL7 V2 messages in order
to integrate the contained data into Semantic Web applications. Although the approach
is oriented towards HL7 V2, it can also handle HL7 V3 messages. The major challenges
adressed in this work are 1) to obtain meaningful metadata for the data items in HL7
messages, and 2) to ensure that the solution is able to handle real-world data volumes.

3 Transformation Process

This section presents a fully-automatic, domain-dependent transformation approach for
HL7 messages, which implements materialization. The approach is able to automatically
transform valid HL7 messages into an RDF representation. It is domain-dependent and im-
plements a concept in-between the design space of database-centric and ontology-centric
solutions. The resulting RDF graph is materialized in a dedicated RDF database system.
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The overall system architecture is shown in Figure 3. Here, the HL7 Transformer is reg-
istered as a receiver at the integration engine. It transforms all incoming messages into an
RDF representation and incrementally maintains a definition of the resulting schema by
utilizing the RDF Schema Description Vocabulary (RDF/S).

R ‘ )
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Engine Transformer @
=

Figure 3: Architecture of the HL7 to RDF transformer

In HL7 V2, the semantics of a data item (field name) is defined implicitly by the mes-
sage type, the segment and the position of a group or field within the segment. In order
to create meaningful predicates in the RDF representation, a machine-readable format of
the HL7 specification is required. Such a specification is provided by the HAPI project
[HAP12] which implements a generic HL7 parser for Java. HAPI is utilized to parse each
message and Java reflection is used to traverse the resulting object model, which provides
field names. In this process, only those segments, groups and fields are transformed for
which data exists within the message. Therefore, the resulting RDF representation is very
compact as can be seen in Figure 4. In a real-world scenario, a large number of segments,
groups and fields specified for the different message types are never used. Simply gener-
ating an RDF/S schema definition out of the HL7 specification would therefore result in a
large volume of redundant metadata. In contrast, an incremental approach is implemented
which always updates a global RDF/S schema description after processing a message.
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Figure 4: Excerpt of the RDF representation of the HL7 message from Figure 2 !

UML activity diagrams for the described processes are shown in Figure 5. Messages are
transformed in batches. To this end, the transformation can either be executed periodically
or when a pre-defined number of messages has been received. When a batch is processed,
each message is transformed into an RDF representation and the RDF database is updated.
Afterward processing a batch, the database is reorganized. This step is specific to the
database system used by our implementation and will be explained in the next section.

ILinks to the associated schema description and complete URIs have been omitted for better readability
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Figure 5: Processing (1) a batch of messages and (2) an individual message

When processing an individual message, it is first parsed into a Java object. The resulting
object model is traversed recursively and for each method it is checked whether it returns a
valid result (e.g., not null). If it does return a primitive value, it is materialized in the re-
sulting RDF graph by deriving a meaningful predicate from the method name. Otherwise,
the returned object is traversed. In order to only retrieve data which is part of the message,
we exclude some methods from this process (e.g.,hashCode () or toString()). Identi-
fiers for objects (see Figure 4) are generated incrementally, with identifiers for segments,
groups and fields being defined relative to the current message identifier.

4 Evaluation

In this section we evaluate the performance of our solution with realisitic data characteris-
tics. Because the data is extracted from a continuous message stream, the bottleneck in this
process is the insertion of new data into the underlying database. The overhead induced
by the transformation itself is negligable in this context. The experiments were performed
on a Dell laptop with a 4-core 1.6 GHz Intel Core i7 CPU with 6 MB cache and 4 GB of
memory running a 64-bit Linux 2.6.35 kernel. The system is able to perform sequential
reads and writes on the local hard disk with about 100 MB/s.
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Figure 6: Batches of size 10 and 100 on (1) an empty database, (2) a database with 200k triples

o =

As an RDF database system we used the RDF-3X triple store, because it offers excellent
performance [NW10]. As RDF-3X maintains a highly compressed index of all possible
permutations of the triples’ subjects, predicates and objects, updating data is not straight-
forward. The system implements a two-step process. 1) When data is written to the
database (Update) it creates so-called differential indexes for the new data. 2) A reorgani-
zation step merges the differential indexes back into the main indexes (Reorg).

The experiments consisted of randomly created batches of HL7 messages which were sent
to the transformation component. The benchmarks were performed on an empty database,
as well as on a database with an initial size of 200.000 triples. Each experiment contained
100 batches with batch sizes of 10 and 100 messages. On average, one message resulted
in about 30 triples. An experiment with the larger batch size corresponds to the volume of
ADT data which is created within a large maximum care hospital in one month. As can be



seen in Figure 6, the execution time of the update process mainly depends on the batch size
and grows only slightly with the size of the database. In contrast, the execution time of
the reorganization step clearly increases with the overall data volume. The solution scales
very well and is easily able to handle realistic data volumes.

5 Conclusion

We have presented a generic and scalable component for transforming HL7 message
streams into the RDF data model. The described approach is able to support the cleansing
of identifying data, which is an essential requirement for biomedical integration systems.
Furthermore, it implements a lightweight approach for accessing clinical information as
RDF data, because it allows to automatically transform clinical message streams. This can
be utilized by biomedical Semantic Web applications.

The presented component is part of our incremental ontology-based integration platform
for translational medical research [PWL™T11]. It builds upon the RDF data model and of-
fers a schema-relaxed environment for integrating clinical data, research data and knowl-
edge bases. In this context, the flexibility of RDF allows to integrate heterogeneous and
differently structured data, such as HL7 messages and biomedical knowledge. Addition-
ally, the expressiveness and inherent semantics of RDF and its related ontological vocab-
ularies are utilized to annotate, transform and semantically integrate the data by means of
ontology-alignment and semantic reasoning techniques.

References
[BNTT08] Franois Belleau et al. Bio2RDF: Towards a mashup to build bioinformatics knowledge
systems. J Biomed Inform, 41(5):706-716, 2008.

[GCO07] Raji Ghawi and Nadine Cullot. Database-to-Ontology Mapping Generation for Seman-
tic Interoperability. In InterDB, 2007.

[GRD12] GRDDL Use Cases: Scenarios of extracting RDF data from XML documents.
http://www.w3.org/TR/grddl-scenarios/, June 2012.

[HAP12]  Hapi - The Open Source HL7 API for Java. http://hl7api.sourceforge.net/, June 2012.
[HCL12]  W3C HCLS Interest Group. http://www.w3.0rg/2001/sw/hcls/, June 2012.
[HL712]  Health Level Seven International. http://www.hl7.org/about/index.cfm, June 2012.

[JS12] Priya Jayaratna and Kamran Sartipi. HL7 v3 message extraction using Semantic Web
techniques. I/JKEDM, 2(1):89-115, 2012.

[KRAO6] Jan Kunze et al. Eine Schnittstelle fiir Arztpraxisdaten mittels einer Ontologie auf Basis
von HL7 Version 3. In Tagungsband XML-Tage, September 2006.

[NW10]  Thomas Neumann and Gerhard Weikum. The RDF-3X engine for scalable management
of RDF data. VLDB J., 19(1):91-113, 2010.

[PES09]  Philip R O Payne, Peter ] Embi, and Chandan K Sen. Translational informatics: en-
abling high-throughput research paradigms. Physiol Genomics, 39(3):131-140, 20009.

[HL7RIM] Health Level Seven. http://protege.stanford.edu/ontologies/HL7RIM/, June 2012.

[PWLT11] Fabian Prasser et al. Inkrementelle ontologiebasierte Informationsintegration fiir die
translationale medizinische Forschung. In GI Edition: LNI, 192:157-157, 2011.

[SSJT09] Soren Auer et al. Triplify: light-weight linked data publication from relational
databases. In WWW, 2009.

[Zer05] Elias A Zerhouni. Translational and clinical science—time for a new vision. New Engl J
Med, 353(15):1621-1623, 2005.

1564



	3020085 GI P_208 Inhalt.pdf
	Informatik 2012 
	Vorwort
	Inhaltsverzeichnis
	Workshops GI
	Bitcoin.pdf
	Bitcoin.pdf
	01-01-vornberger
	01-02-becker
	01-03-cap
	Introduction
	A World of States and Transactions
	Centralized Scenario
	Distributed Scenario
	Distributed Applications and Swarm Behavior

	Transaction Networks
	Definition
	Convergence of Consensus
	Backtracking
	Regaining Consensus

	Swarm Behavior
	Bitcoin as a Game
	Bitcoin as Random Walk
	Bitcoin as Social System

	Related Questions


	Digitale Soziale Netze
	Digitale Soziale Netze.pdf
	03-01-funk
	03-02-hameed
	03-03-kneissl

	IT-Unterstützung im Emergency Management & Response
	IT-Unterstützung im Emergency Management & Response .pdf
	04-01-Coskun
	04-02-Han
	04-03-Reinke
	04-04-Maehler
	Developing user centered maps and map symbols in mass casualty incidents - a qualitative interdisciplinary approach.
	Mareike Mähler1, Eva Artinger2, Christian Stolcis3, Fabian Wucholt1, Tayfur Coskun4,    Yeliz Yildirim-Krannig1
	1 Introduction
	2 The influence of culture on usability
	3 Maps and Maps symbols Perception Study
	3.1 Sample
	3.2 Structure and Expiration of the Study
	3.3 Findings
	3.3 Findings

	4 Emergency Map Symbols
	4.1 Requirements
	4.2 Realization
	Features of the symbol set:

	5 Map types and Architecture
	5.1. Map types
	5.2 Architecture of the map component

	6 Conclusion, Outlook and Future Work
	Literature

	04-05-Simon

	Informatik und Nachhaltigkeitsmanagement
	Informatik und Nachhaltigkeitsmanagement.pdf
	05-01-grimm
	Evaluation von Performance Measurement Systemen zur Konzeption eines geschäftsprozessorientierten Management-Cockpits für IKT-Energieeffizienz
	Daniel Grimm, Fabian Loeser, Koray Erek, Ruediger Zarnekow
	Fakultät Wirtschaft und Management, Fachgebiet I&K-Management Technische Universität Berlin Straße des 17. Juni 135 10623 Berlin d.grimm@tu-berlin.de f.loeser@tu-berlin.de koray.erek@tu-berlin.de ruediger.zarnekow@tu-berlin.de
	1 Einleitung
	2 Performance-Measurement-Ansätze
	2.1 Traditionelle Kennzahlensysteme
	2.2 Moderne Performance Measurement Systeme
	2.3 Performance-Measurement-Ansätze mit IKT-Fokus

	3 Bewertung der Performance-Measurement-Ansätze
	4 Anpassungen für das Management-Cockpit
	5 Diskussion und Schlussfolgerungen
	Literaturverzeichnis

	05-02-schoedwell

	Deklarative Modellierung und effiziente Optimierung (MOC 2012)
	Deklarative Modellierung und effiziente Optimierung (MOC 2012) .pdf
	06-00-geske
	06-01-beierle
	06-02-prenzel

	VLBA12-Workshop
	VLBA12-Workshop.pdf
	07-01-Teuteberg
	07-02-Balloul
	07-03-Kassem
	07-04-Dreschel

	Informationssysteme mit Open Source (ISOS 2012)
	Informationssysteme mit Open Source (ISOS 2012) .pdf
	08-01-Schoenfeld
	08-02-Wickner
	Einleitung
	Einzelsysteme
	Versionsverwaltung
	Build-Automatisierung
	Continuous-Integration-Server
	Metrik-Dashboard

	Integration in bestehende Infrastruktur
	Fazit

	08-03-Flatscher
	08-04-Hummel
	08-05-Herden
	08-06-Loxen

	Sozio-technisches Systemdesign im Zeitalter des Ubiquitous Computing (SUBICO 2012)
	Sozio-technisches Systemdesign im Zeitalter des Ubiquitous Computing (SUBICO 2012).pdf
	09-01-Hoberg
	09-02-Vogt
	Micro Online Reverse Auctions für allgegenwärtige C2B-Koordination
	Simon Vogt
	Institut für Informatik Helmut-Schmidt-Universität Hamburg Holstenhofweg 85 22043 Hamburg  simonvogt@hsu-hamburg.de
	1 Einführung
	2 Pervasive und Ubiquitous Computing
	2.1 Begriffsklärung
	2.2 Entwicklung  sozio-technischer Anwendungen

	3 Mechanismen für effiziente Markt-Koordination
	3.1 Phasen einer Markttransaktion
	3.2 Online Reverse Auctions

	4 Konzeption eines pervasiven Mikro-ORA-Systems
	4.1 Anforderungen und grundlegende Architektur
	4.2 System Design

	5 Implementierung und beispielhafte Anwendung
	Dieser Abschnitt präsentiert und beschreibt durch das Verfolgen eines beispielhaften Nutzungsszenarios jede Komponente des entwickelten Software-Artefaktes und demonstriert die Funktionalität der zuvor beschriebenen Implementierung. In den folgenden A...
	5.1 Fallbeispiel
	5.2 Das YoChoo Request Interface
	5.3 Die Message-Oriented Middleware
	5.4 Das „YoChoo Bidding Tool“

	6. Schlussbetrachtung
	Literaturverzeichnis

	09-03-Hoffmann

	1. Workshop zur Entwicklung Energiebewusster Software (EEbS 2012)
	1. Workshop zur Entwicklung Energiebewusster Software (EEbS 2012) .pdf
	10-00-Haerder
	10-01-Kramer
	10-02-Wilke
	10-03-Petrov
	10-04-Bunse
	Introduction and Motivation
	Principles of physics
	Measurement setup
	Evaluation showcase
	Summary, Conclusions, and Outlook

	10-05-Gottschalk
	10-06-Schirmer
	Introduction and Motivation
	Related Work
	Principles of physics
	Software-based Measurement
	Approach 1: Remaining Capacity Measurement
	Approach 2: Voltage and Discharge Current Measurement

	Evaluation
	Experimental Setup
	Results

	Summary and Outlook


	Softwarebasierte Methoden für robuste, eingebettete Systeme
	Softwarebasierte Methoden für robuste, eingebettete Systeme .pdf
	11-01-Sangchoolie
	11-02-Engel
	11-03-Jablkowski
	11-04-Axer
	11-05-Borchert

	Situation-Aware Assistant Systems Engineering Requirements, Methods, and Challenges
	Situation-Aware Assistant Systems Engineering.pdf
	12-01-wagner
	12-02-hein
	12-03-krueger
	12-04-kuhlmann
	12-05-lipaczewski

	Smart Grid
	Smart Grid.pdf
	14-01-Pruckner

	Hochschule 2020
	Hochschule 2020.pdf
	16-01-Zakhariya
	16-02-Sueptitz
	16-03-Schreiter
	16-04-Koenig
	16-05-Homrighausen
	16-06-Buehrig

	Kurzfristig entwickeln, langfristig konzipieren
	Kurzfristig entwickeln, langfristig konzipieren.pdf
	18-01-Grundmann
	18-02-Kraemer

	IT-Governance in Verteilten Sytemen (GVS)
	IT-Governance in Verteilten Sytemen (GVS) .pdf
	20-00-vorwort
	20-01-marekfia
	20-02-wulf
	20-03-will
	20-04-milicevic

	Automotive Software Engineering
	Automotive Software Engineering.pdf
	22-01-berger
	22-02-regler
	22-03-conrad
	22-04-hueger
	22-05-gerlach
	Evaluation der domänenspezifischen Sprache HMISL zur modellgetriebenen Entwicklung von Automotive HMIs
	Simon Gerlach
	HMI-Systemtechnik Volkswagen AG Brieffach 1588 D-38436 Wolfsburg simon.gerlach@volkswagen.de
	1 Hintergrund
	2 Ziele der Evaluation
	3 Prototyping
	4 Nutzerstudie
	4.1 Bewertungskriterien
	4.2 Methodik
	4.3 Ergebnisse
	4.4 Validität
	4.5 Interpretation

	5 Fazit
	Literaturverzeichnis

	22-06-pion
	22-07-janssen
	22-08-berger
	22-09-schneider

	Frühstudium 2012 - die Lebenswelt im Übergang Schule-Hochschule
	Frühstudium 2012  - die Lebenswelt im Übergang Schule-Hochschule.pdf
	23-01-Hunneshagen
	23-02-Draeger
	23-03-Schaarschmidt
	23-04-Eckardt
	23-05-Fehr
	ProInformatik
	Das Frühstudium Informatik an der Freien Universität Berlin
	Elfriede Fehr
	Fachbereich Mathematik und Informatik Institut für Informatik Takustr. 9 14195 Berlin  elfriede.fehr@fu-berlin.de
	1 Einleitung und Motivation
	2 Das Konzept der ProInformatik
	2 Teilnehmerzahlen und Erfolgsbilanz
	4 Erste Ergebnisse
	5 Fazit
	Danksagung

	Literaturverzeichnis

	23-06-Geyer
	23-07-Neumann

	Gamification und Virtuelle Welten
	Gamification und Virtuelle Welten .pdf
	25-01-Hartmann
	25-02-Witt
	25-03-Pannicke
	Akzeptanz sozialer virtueller Welten am Beispiel Smeet
	Danny Pannicke, Rüdiger Zarnekow, Xiang Yan
	Technische Universität Berlin, Fachgebiet IuK-Management Straße des 17. Juni 135 10623 Berlin danny.pannicke@campus.tu-berlin.de ruediger.zarnekow@tu-berlin.de johnyan88@googlemail.com
	1 Einleitung
	2 Theoretische Einordnung
	3 Konzept-Analyse
	4 Methodisches Vorgehen
	4 Ergebnisse
	4.1 Auswertung der Interviews mit erfahrenen Benutzern
	Einstieg und relativer Vorteil
	Aktivitäten in der virtuellen Welt
	4.2 Auswertung der Berichte der studentischen Probanden

	5 Diskussion
	Literaturverzeichnis
	Anhang

	25-04-Witt
	25-05-Stieglitz

	Interaktion und Visualisierung im Daten-Web (IVDW 2012)
	Interaktion und Visualisierung im Daten-Web (IVDW 2012).pdf
	27-00-heim
	27-01-sack
	27-02-osterhoff
	27-03-Schlegel
	27-04-Haag

	Architekturen für Services Cloud Computing
	Architekturen für Services Cloud Computing.pdf
	28-01-Slawik
	Einführung: Motivation, Zielstellung und Aufbau
	Cloud-Architektur
	Einbindung der Cloud-Architektur in das Gesundheitswesen
	Fazit und Ausblick

	28-02-Irriger
	28-03-Jugel
	28-04-Falkenthal

	Trends und aktuelle Entwicklungen für die computerassistierte Neurochirurgie
	Trends und aktuelle Entwicklungen für die computerassistierte Neurochirurgie.pdf
	29-01-Gierhan
	29-02-Hoeller
	29-03-Roettger
	29-04-Merhof


	Interdisziplinäre Workshops GI
	Translationale und personalisierte Medizin - Einsatzfelder für SOA, Grid und Cloud.pdf
	Translationale und personalisierte Medizin - Einsatzfelder für SOA, Grid und Cloud .pdf
	38_01_balkenhol

	Mobile Informationstechnologien in der Medizin (Mocomed 2012) - Innovation in der Pflege
	Mobile Informationstechnologien in der Medizin (Mocomed 2012).pdf
	39-01-Alsbach
	39-02-Ahrndt
	39-03-Radzuweit
	39-04-Schenk
	39-05-Schwab
	39-06-Egbert
	39-07-Zentek

	Betrachtung der Medizinischen IT und Medizintechnik als Gesamtprozess Synergien und Chancen
	Betrachtung der Medizinischen IT und Medizintechnik als Gesamtprozess.pdf
	43-01-swoboda
	43-02-dirnberger
	43-03-birkle


	Interdisziplinäre Workshops GMDS
	Metadaten und Integrationslösungen für die Klinische Forschung
	Metadaten und Integrationslösungen für die Klinische Forschung.pdf
	45-01-Fette
	45-02-Ganslandt
	Integrated Data Repository Toolkit: Werkzeuge zur Nachnutzung medizinischer Daten für die Forschung
	Ganslandt T1, Sax U2, Löbe M3, Drepper J4, Bauer C2, Baum B2,  Christoph J5, Mate S5, Quade M2, Stäubert S3, Prokosch HU5
	1 Medizinisches Zentrum für Information & Kommunikation, Uniklinik Erlangen
	2 Abteilung Medizinische Informatik, Universitätsmedizin Göttingen
	3 Institut für Medizinische Informatik, Statistik und Epidemiologie, Universität Leipzig
	4 TMF e.V., Berlin
	5 Lehrstuhl für Medizinische Informatik, Universität Erlangen-Nürnberg thomas.ganslandt@uk-erlangen.de ulrich.sax@med.uni-goettingen.de
	1 Einleitung
	2 Methoden
	3 Ergebnisse
	4 Diskussion
	5 Schlussfolgerungen und Ausblick
	Danksagung
	Literaturverzeichnis

	45-03-Schleinkofer
	45-04-Rimatzki
	45-05-Ngouongo
	45-06-Loebe

	Kundeninduzierte Orchestrierung komplexer Dienstleistungen
	Kundeninduzierte Orchestrierung komplexer Dienstleistungen.pdf
	47-01-Sillaber
	Introduction
	Related work
	Motivation and definitions
	CoSeRMaS and the BDSG: a case study
	CoSeRMaS
	Deriving requirements from the BDSG
	Managing BDSG compliance from within CoSeRMaS
	CoSeRMaS along the service chain

	Conclusion and future work

	47-02-Ried

	Selbstbestimmtes Leben mit AAL-Technologien – Probleme, Perspektiven, Praxisbeispiele
	Selbstbestimmtes Leben mit AAL.pdf
	48-01-Steiner
	48-02-Saborowski
	48-03-Nitschke
	48-04-Lamprecht
	48-05-Pramann
	1 Einleitung
	2 AAL-Anwendung als Medizinprodukte
	3 Haftungsrisiken

	Literaturverzeichnis


	Gestaltung altersgerechter Lebenswelten - Technologien des Ambient Assisted Living für das selbstständige Leben im Alter
	Gestaltung altersgerechter Lebenswelten.pdf
	49-01-Helmer
	49-02-Spehr
	Introduction
	Depth Sensor
	Human Behavior Patterns (HBPs)
	Model for HBPs
	Calibration of Extrinsic Sensor Parameters
	Local Features
	Gaussian Feature Maps
	Learning of Gaussian Feature Maps
	Recognition of HBPs

	Experimental Results
	Anomaly Detection Results

	Conclusion
	Acknowledgements

	49-03-Lipprandt
	49-04-Wist
	49-05-Buesching
	Einleitung
	Motivation und Anwendungsfall: Unterbrechungstoleranz in medizinischen Sensornetzen
	Analyse der Datenraten
	Datenrate auf dem Funkkanal
	Generierte Datenrate beim Überwachen von Aktivitäts- und Vitalparametern

	Kapazität von unterbrechungstoleranten Netzen
	Spezielle Lösung
	Allgemeine Lösung

	Zusammenfassung und Schlussfolgerung

	49-06-Rau

	Datenmanagement und Interoperabilität im Gesundheitswesen
	Datenmanagement und Interoperabilität im Gesundheitswesen.pdf
	52-01-Vorwort
	52-02-Goldacker
	52-03-Deserno
	52-04-Preissner
	52-05-Pommerening
	52-06-Abels

	4. Workshop über Daten in den Lebenswissenschaften Datenbanken als Kommunikationszentrum
	4. Workshop über Daten in den Lebenswissenschaften.pdf
	53-01-Vorwort
	53-02-Werner
	53-03-Thiele
	53-04-Henkel
	53-05-lange
	53-06-prasser
	53-07-shoshi
	KAIS: Ein webbasiertes System zur patientenindividuellen Arzneimittel-Interaktionsprüfung
	Alban Shoshi1*, Arben Shoshi2 und Ralf Hofestädt1
	1Bioinformatik/Medizinische Informatik, Universität Bielefeld, Bielefeld, Deutschland 2EDV-Abteilung, Franziskus Hospital Bielefeld, Bielefeld, Deutschland alban.shoshi@uni-bielefeld.de arben.shoshi@franziskus.de ralf.hofestaedt@uni-bielefeld.de   *Ko...
	1 Einleitung
	2 Methoden
	2.1 Aufgabenstellung und Ziele
	2.2 Implementierung
	2.2.1 Systemarchitektur und Datenbankstruktur
	2.2.2 Benutzeroberfläche

	3 Zusammenfassung
	Literaturverzeichnis


	IT Governance und Strategisches Informationsmanagement in Gesundheitswesen und Öffentlicher Verwaltung
	IT Governance und Strategisches Informationsmanagement in Gesundheitswesen und Öffentlicher Verwaltung .pdf
	55-00-Einleitung
	55-01-Obermeier
	55-02-Haller
	55-03-Krey
	55-04-Walser

	CCESigG Workshop Der Weg zur rechtssicheren elektronischen Dokumentation, Kommunikation und Archivierung im Gesundheitswesen
	CCESigG Workshop „Der Weg zur rechtssicheren elektronischen Dokumentation, Kommunikation und Archivierung im Gesundheitswesen“ .pdf
	56-01-Huehnlein
	56-02-Huehnlein
	1 Einleitung
	2 Grundlegende Betrachtungen zur Authentisierung und Signatur
	2.1 Begriffliche Abgrenzung und Verbindung von Authentisierung und Signatur
	2.1.1 Authentisierung und Authentifizierung
	2.1.2 Authentisierung von Daten – (Qualifizierte) elektronische Signatur
	2.1.3 Authentisierung von Entitäten – Elektronischer Identitätsnachweis

	2.2 Synergiepotenzial und gemeinsame Regulierung
	2.3 Eignung von Authentifizierungsverfahren

	3 Die Referenzarchitektur für die Authentisierung und Signatur
	3.1 Systemkomponenten
	3.1.1 System des Benutzers
	3.1.2 System des Applikationsanbieters
	3.1.3 Infrastruktur

	3.2 Schnittstellen

	4 Anwendungsfälle
	4.1 Registrierung eines Benutzers
	4.2 Authentisierung eines registrierten Benutzers
	4.3 Erstellung einer elektronischen Signatur durch den Benutzer
	4.4 Beweiskrafterhalt für qualifiziert elektronisch signierte Dokumente
	4.5 Automatisierte Erzeugung von Server-seitigen Signaturen
	4.6 Erstellung einer Server-basierten Signatur nach Authentisierung des Benutzers

	5 Zusammenfassung

	56-03-Balfanz
	56-04-Hallof gematik
	56-05-Feller
	56-06-Seidel
	56-07-Wild

	Medizinische Bildverarbeitung für die computergestützte Diagnostik und Therapie
	Medizinische Bildverarbeitung für die computergestützte Diagnostik und Therapie.pdf
	57-01-Luetzkendorf
	57-02-Baecke
	57-03-Mueller
	       Abstract: Aktuell wird als eine vielversprechende Therapiemethode das sogenannte Neuro-feedback für verschiedene Angst-, Zwangs- oder Suchtstörungen diskutiert. Dabei wird dem Probanden noch während einer Messung die neuronale Aktivierung aus bestimmten Regionen seines Gehirns präsentiert, welche er dann selbständig und in Echtzeit regulieren soll. In der vorliegenden Arbeit wird erstmalig ein Rahmenkonzept zur Echtzeit-Adaption einer komplexen Virtual Reality (VR)-Umgebung vorgestellt. Die Analyse der neuronalen Aktivierung sowie das Neurofeedback wurden dabei mittels funktioneller Magnetresonanztomographie (fMRT) realisiert. Das entwickelte Adaptionskonzept nutzt die  in Echtzeit analysierten Hirnaktivierungen und führt abhängig von der Ausprägung der Hirnaktivierung eine automatische Anpassung der VR-Umgebung zur Laufzeit durch. Die komplexen Interaktionsmöglichkeiten des Probanden mit der VR bleiben während dieser Anpassung erhalten. Zur sicheren Evaluation des Frameworks unter kontrollierten Bedingungen wurden der gesamte Prozessablauf und das Entscheidungskriterium auf ein simuliertes Echtzeit-fMRT-Experiment mit realen fMRT-Daten von 12 Probanden angewandt und analysiert. Die Ergebnisse zeigen die erfolgreiche Echtzeit-Adaptierung einer komplexen VR-Umgebung abhängig von den Hirnaktivierungen des Probanden.  
	1 Einleitung
	2 Stimulus-Adaptionskonzept
	2.1 Prozessabläufe
	2.2 Adaptionsalgorithmus/Framework zur dynamischen VR-Adaption
	 2.2.1 Extraktion der Referenzwerte
	2.2.2  Adaption der VR-Stimuli

	3 Evaluierung und Ergebnisse
	4 Diskussion und Zusammenfassung
	Literaturverzeichnis

	57-04-Suniaga
	57-05-Walczak
	57-06-Duscha
	57-07-Wilms
	57-08-Werner

	Elektronische Prüfungen –  technische Konzepte für große Prüfungsgruppen und Integration in eCampus-Strukturen.pdf
	Elektronische Prüfungen.pdf
	58-01-priss
	58-02-poerzgen
	58-03-stoecker


	Doktorandenprogramm.pdf
	Doktorandenprogramm.pdf
	doktorandenkolloquiu_submission_1
	doktorandenkolloquiu_submission_2
	doktorandenkolloquiu_submission_5
	doktorandenkolloquiu_submission_6
	doktorandenkolloquiu_submission_7
	Introduction
	Related Work
	User-Centered Planning Process
	Structure
	Context information
	Algorithm

	Prototype
	Conclusion and Future Work

	doktorandenkolloquiu_submission_9
	doktorandenkolloquiu_submission_10
	doktorandenkolloquiu_submission_11



