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I. INTRODUCTION extend DelosDLMS by thd-lexible Annotation Service Tool

DelosDLMS [9] is a prototype of a next-generatibigital (FAST) annotation service. N _
Library Management System (DLMS)ointly developed by ~ Annotations are not only a way of explaining and enrich-
partners of the EU-funded project DEL®$%a Network of ing an information resource with persor_1a| Qbservatiqns, but
Excellence on Digital Libraries). The goal of DelosDLMS is t&IS0 & means of transmitting and sharing ideas to improve
combine text and audio-visual searching, to offer personalizeé@llaborative work practices. Furthermore, annotations allow
browsing using new information visualization and relevand¢sers to naturally merge and link personal contents with the
feedback tools, to allow retrieved information to be annotaté@formation resources provided by a DLMS. For example,
and processed, to integrate and process sensor data strelfpgad of simply downloading a paper and then working on
and finally, from a systems engineering point of view, t8 printed version, users coul.d work directly with the paper
be easily configured and adapted while being reliable aR¥ Means of the tools provided by the DLMS and share
scalable. their work with colleagues. As a consequence, the DLMS is

The DelosDLMS prototype is currently being built by"© longer perceived as something external to the intellectual
integrating digital library functionality provided by DELOSProduction process, nor as a mere consulting tool, but instead
and non-DELOS partners into the OSIRIS/ISIS platform, @ an intrinsic and active part of the intellectual production
middleware environment developed by ETH Zirich and noffOC€ss.
being extended at the University of Bas®@SIRIS (Open A relevant aspect of annotations is that they can take a
Service Infrastructure for Reliable and Integrated proceda@rt of @ hypertext [1] since they allow the creation of new
Support) has been chosen as basis for integration sincef@lationships among existing objects, by means of links that
follows a service-oriented architecture and thus allows f®nnectannotations together with existing objects. In addition,
seamlessly add more functionality which is provided behirfi€ hypertext between annotations and annotated objects can
a (Web) service interfacéSIS (Interactive Similarity Search) be exploited not only for providing alternative navigation and
consists of a set of DL services that are built on top of OSIRI8rowsing capabilities, but also for offering advanced search
The ISIS services provide content-based retrieval of imagégr,]ctionalities, able to retrieve more and better ranked objects
audio and video content, and the combination of any of thelferésponse to a user query by also exploiting the annotations
media types with sophisticated text retrieval. linked to them [2], [3]. Moreover, DLMSs usually offer some

From a content point of view, DelosDLMS has been eX2asic hypertext and browsing capabilities based on the avail-
tended in first integration activities by support for conten@ble structured data, such as authors_ or referencgs. On the other
based retrieval of 3D obje&sand advanced audio featutes hand, DLMSs do not normally provide users with advanced
Moreover, a new visualization by &elf-Organizing Map hypertext functionalities, where the information resources are
(SOM) representation of high-dimensional feature sphcelked on the basis of the semantics of their content and
interfacé allow for advanced interaction with DelosDLMS.Therefore, annotations can turn out to be an effective way

In this paper, we report on recent integration activities whic®f associating this kind of hypertext to a DLMS to enable the
active and dynamic use of information resources. In addition,
;http: I/ ww. del os.info this hypertext can span and cross the boundaries of the single
;ﬁ:ipi HV' pl f"‘]?- dts' Lunifi.i ti;e,sef‘”:h/ DLMS, if users need to interact with the information resources
p: WW. ITS.tuwm en.ac.at/mr . . . .
4http://infovis. uni-konstanz. de/ managt_ad by diverse DLMSS [4]. This latter pos.5|b|I|ty is quqe
Sht t p: / / waw. daf f odi | . de innovative, because it offers the means for interconnecting

Sht t p: / / www. gl obi s. et hz. ch/ resear ch/ paper various DLMSs in a personalized and meaningful way for the



AbstractFastWebService

#logger : Logger
#fast : AnnotationService

delos

Fast2DelosDImsSimpleAnnotationService
+createAnnotation(user : String, scope : String, content : String, meaning : String, annotatedObject : String, location : String) : String
+readAnnotation(handle : String) : String []
+listAnnotations(handle : String) : String []
+searchAnnotations(query : String) : String []
+searchDigitalObjects(query : String) : String []
+resetDatastore() : void

Fig. 1. UML class diagram of the designed Web service and its prototype implementation.

end-user, and, as also recognized by [7], this is a big challer(getriability) is available, dedicated transactional guarantees
for the next generation DLMSs. for processes can be provided. Loosely-coupled application
We envisage the following scenario, as demonstrator of thervices are those that have to be called remotely, without
first outcomes of the integration of FAST into the DelosDLMSa local OSIRIS layer available. The integration/invocation is
A user can annotate an object shown in the DelosDLM$ne via theWeb Services Description Language (WSDL)
user interface, and he can retrieve the annotations on a gifenservice description and th&mple Object Access Protocol
object. Then, the user can perform a keyword search bag&DAP) for invocation.
on annotations. In this case, the annotations that match thé¢SIS [8] consists of a set of specialized application services
query are selected and, starting from those annotations, a list@f similarity search which are combined by the OSIRIS
annotated documents is identified. These annotated documenitidleware. The ISIS services can be easily distributed among
can be used to filter out the result list produced with othegeveral nodes in a network [13]. The implementation of I1SIS
kinds of search, such as an image search. consequently follows the idea of service-orientation. In partic-
The paper is organized as follows: Section Il provides anar, the digital library functionality provided by ISIS includes
overview of the OSIRIS/ISIS architecture; Section Il introstorage servicefor arbitrary types of media objectsietadata
duces the FAST annotation service; Section IV describes thervicesfor derived and manually generated metadegature
activities conducted to integrate FAST into the DelosDLMSextraction servicegor given media types (image, audio, and
finally, Section V draws some conclusions and provides aideo features), and finallindexing and search servicekat
outlook for future work. are able to deal with high dimensional feature descriptors [14].

II. OSIRIS/ISIS ARCHITECTURE IIl. FAST ARCHITECTURE

OSIRIS [11], [12] is a middleware that supports the com-

bination of different distributed services into processes (this F.AST [4] IS a flexible s_ystem deS|gn_ed to suppor'g both
various architectural paradigms and a wide range of different

is also.known as programmmg-m-th.e-large) and the rellablBLMSs. In order to achieve the desired flexibly:
execution of these processes following the model of transac-
tional processes [10]. When different specialized digital library 1) FAST is a stand-alone system, i.e., it is not part of any
application services are made available to OSIRIS, users can Particular DLMS;
define and run powerful digital library processes. 2) the core functionalities of the annotation service are
In addition to transactional guarantees and reliability, separated from the functionalities needed to integrate it
OSIRIS features a high degree of scalability. The decentral-  into different DLMSs.
ized peer-to-peer approach for process execution in OSIRTe flexibility of FAST and its independence from any partic-
which is realized by sophisticated replication mechanisms falar DLMS is a key feature to provide users with a uniform
control flow dependencies, avoids any single point of failungay of interaction with annotation functionalities, without the
during process execution. Peer-to-peer process execution ased of changing their annotative practices only because a
incorporates sophisticated load balancing in order to distributeer works with different DLMSs. From an architectural point
process load among available, suitable peers. of view, FAST adopts a three-layers architecture — the data,
OSIRIS distinguishes betwednosely-coupledandtightly- application and interface logic layers — and is designed at a
coupled services. Usually, a part of the distributed OSIRI®Bigh level of abstraction in terms of abstragpplication Pro-
middleware (called OSIRIS layer) runs on each host providirggam Interfaces (APIslising an object-oriented approach [4].
application services. These application services are condid-this way, we can model the behaviour and the functioning
ered as tightly coupled since, in case information on thesf FAST without worrying about the actual implementation
transactional properties like compensation or re-invocatiafi each component. Different alternative implementations of
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Fig. 2. Pop-up Window for the Creation of Annotations

each component could be provided, still keeping a coherex@mplied with: for example, a private annotation cannot be
view of the whole architecture of the FAST system. annotated by a public annotation. In such cases thersdefee
Within FAST, annotations are composite multimedia opeonflict— in the example, the author of the private annotation
jects, where each part of the annotation, caligh of an- could see both the public and th¢=7I private _annote_xtion, but
notation have a well-defined and explicit semantics, calle@nother user could see only the public annotation which would
meaning of annotatiarAnnotations can annotate multiple parP€ annotating something hidden to this user. Finally, FAST
of a given digital object and can relate this annotated digitﬁffers_ ;_Advanced sc_earch functionalities base(_j on annotations by
object to various other digital objects, if needed. Furthermof@Ploiting annotations as a useful context in order to search
once it has been created, an annotation is considered a@"d retrieve relevant documents for a user query [2]. The aim
first class digital object, so that it can be annotated too. i O retrieve more documents that are relevant and to have
this way, the model supports users in creating not only séfgm ranked in a way which is better than a system that does
of annotations concerning a digital object, but also threads 't makes use of annotations.
annotations, i.e., annotations which reply to one another. These
threads of annotations are the basis for actively involving users IV. INTEGRATION ACTIVITIES
with the system and for enabling collaboration [5], [1], [6]. A. FAST Web Service

From a functional point of view, FAST provides anno- In order to integrate the FAST annotation service into the
tation management functionalities, such as creation, accd3dse|osDLMS we follow aloosely-coupledntegration strategy,
and so on. Furthermore it supports collaboration among useaking FAST accessible to the DelosDLMS as a Web service.
by introducing scopes of annotation and groups of users:In particular, we selected a subset of the function-
annotations can be private, shared or public; if an annotatialities exposed by FAST at the application layer and
is shared, different groups of users can share it with differentapped them into a Web service, which has been
permissions, e.g., one group can only read the annotatialled Fast 2Del osDl nsSi npl eAnnot at i onSer vi ce
while another can also modify it. Note that the annotatiasince it provides the basic functionalities needed to carry out
management engine ensure that some validity constraints #e scenario described in Section I.
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The functionalities made available by the developed Wdbat Fast 2Del osDlI nsSi npl eAnnot at i onSer vi ce
service are: is a concrete subclass of an abstract class, called

. creat eAnnot ation: creates a new annotation, as/\PStract FastWebService, which —actually wraps
suming that the annotation is constituted by only orl@® FAST application logic layer in order to make
textual sign and can be either public or private. Iff available to —all its implementing subclasses.
addition, a specific location of the annotated digital objefurthermore,  Abstract Fast WebServi ce  provides
can be specified, e.g. the upper left corner of an imagh$ Subclasses the means for accessing the logging

« readAnnot at i on: reads an existing annotation withinfrastructure built in into FAST in order to provide
all the related information: detailed information about their functioning. The

. listAnnotations: returns a list of the annotationFast2Del osDI msSi npl eAnnot ati onService  has
identifiers on a given digital object.; been implemented in JaVaby using the Apache Axfs

. searchAnnot ati ons: performs a keyword_basedimplementation of the SOAP protocol with the RPC/encoded
search on the textual content of the annotations; binding style.

o searchDi gi t al Obj ect s: performs a keyword-based
search for digital objects on the basis of the content @ Extensions to ISIS

their annotations by exploiting also hypertext between )
digital objects and annotations: ISIS has been extended to make use of the FAST annotation

. reset Dat ast or e: completely resets the FAST dataServices. In order to call a Web service, the WSDL description
store and its use is limited to the testing phase of tflas to be registered at the DelosDLMS SOAP Gateway. After
integration this registration, the loosely coupled SOAP services are avail-

' able for use by all nodes of the DelosDLMS infrastructure. The

Figure 1 depicts the Unified Modeling Language |gs session componentis offering a Web based user interface,
(UML) class diagram of the designed Web service

where the functionalites made available are shown7hitp://java. sun. cont
together with the input and output parameters. Note®http://ws. apache. or g/ axi s/
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which has been extended to allow for creating, searching, asehrch (Fig. 5).
viewing of annotations on digital library objects.
The Session component is receiving user requests coming
from the Web browser via thélyperText Transfer Protocol
(HTTP) and converting them into requests for the DelosDLMS Digital libraries are no longer systems that just provide

infrastructure. _ _ access to static content. Rather, users demand support for
In order to create a new annotation for some object, th@yriching and personalizing content in a collaborative envi-

user has to click on a link which is added to the ISIS paggnment. Therefore, annotation management plays a vital role
that displays the object. From the pop-up window the user cgPfuture Digital Libraries.

now edit her own annotation and select whether it should be|, this paper, we have presented the DelosDLMS system
a public or a private annotation (see Figure 2). Once the N@ich has been extended by the FAST annotation service.
annotation is created all the annotations on the object will g, rently, this integration is realized in a loosely-coupled way
displayed (Figure 3) when the object is selected. The list gf, ,ging Web services. Among others, future activities will
the annotations on the object can be displayed also clickigin at making user management hosted in the annotation ser-
the see the annotation list on the objdirtk, above thecreate e available to DelosDLMS and at closely linking annotation

annotationlink. _ ~ management and personalization services.
If a user issues a search, the Session component is in charge

of starting a DelosDLMS process executing the query tasks.

This query process has been adapted in order to allow also ACKNOWLEDGMENTS

for searching within annotations. If the user has specified i
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