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This document describes the technical details ofgheondprototype developed withinthe EEXCESS
federated recommendeiit gives an insights into the recent development conducted within work
package 3, in particular in regard to the algorithms within eelerated Recommendeomponent
and the work orNarrative Paths.

The main task of thEederated Recommendisrto take aSecure User Profiles input, and to tilise
the so calledPartner Recommendesas proxies to retrieve relevant items from the content
providers. The task of theartner Recommendeis thereby to translate th&ecure User Profileto
a search request thired towards the respective content provider. Content providersadsecalled
sources, as they provide the items to be recommended to the user. In addhiefederated
Recommender provides all the necessary functionality to allow new partner storcegister
themselvesdynamicallyand thus become part of the EEXCE&%em

The task of thé-ederated Recommendeonsists of the following steps:

1 Analysis of the inputiser profile e.g. language detection

1 Selection of suitable sources, e.g. based amguage, based on topics

1 Processing of the input user profile to build a query, e.g. query segmentation, query
expansion

9 Partner specific query transformation, e.g. groupinglu query

Result set filtering and processing, e.g-diglication, languageeatection

1 Result set aggregation, etgpic-sensitive aggregation, result set blocking

|

The research work on theederated Recommendeentres on these topics:

Diversification of the result listia query expansion

Personalisation of the recommendationisisource selectiotechniques

Support the serendipity effect by taking the long term context of a user into account
Combineall techniquesfor resultset aggregation via block ranking

Evaluation of the algorithms via crowd sourcing

= =4 —a —a A

The engineering work otine Federated Recommender has focused on these topics:

1 Developnent ofthe PartnerWizardo easethe process of adding new partneiiacluding a
web based tool to allow to optimise the query strategy without technical knowledgehee.
users are given set of possible result lists generated with different ranking strategies and
only have to vote for the better list
T New features
0 Support of many new features to improve the recommendation results, e.g. support
for the main topic, support for filtering forge and timeranges
0 Additional calls to support clients, e.g. preview image
1 Quality improvements

© EEXCESS consortium: all rights reserved
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0 Many performance optimisations and source code improvements, e.g. reduce the
number of issues reported by SonarQube by 1000+
0 Performance tests to estimate thearimum number of users of the EEXCESS
platform
1 Additional new partners, e.g. Wikipedia for Schools (content aimed at younger people)

In the predecessor deliverable D3.2 (chapter 9) we presented a development and research roadmap.
Therefore a short list ahe progress is given here:

1 Pseudo relevance feedback algorithms have been evaluated and integrated and the results
were published

1 Approaches for diversification were implemented and compared against-eféatee-art and
the results were published

f Theitd N} GA2y 2F dzaSNRa AydadSNBad Aydz GKS | dzSNe
results are promising, leaving the evaluation as next step

1 A block ranking approach has been implemented enadle available via a dedicated
demonstrator; arevaluation stategyvia crowdsourcing has been design and internally
validated; the actual evaluation will be conducted in the near future

1 The process of adding new partners has been answered by the introduction of the
PartnerWizard; collaboration jointly with JRS amebrk package 4

1 For query splitting and query segmentation we assessed the currentatdte-art

1 Work on analysing the behaviour of partner systems continued leading to new suggestion
how partner could implement their query formulation strategy; changethe input format
were required to allow such strategies

1 Interms of personalisation a modular source selection framework has been implemented,
allowing various strategies to be used; simple approaches like selecting on language, age or
time span are imigmented and tested; algorithms for an automatic mapping based on the
topics found in the query are implemented but their evaluation is still pending

The goal of théNarrative Pathslemonstrator is to go beyond the recommendation of single items by
suggesk Y3 Iy 2NRSNBR NBFRAY3 LI GK NBESOFryd (2 GKS
concentrated on the domain of scientific papers where we have utilised the citation graph and usage
information to recommend research reading lists. The research work oathampaths reported in

this deliverable focuses on the following topics:

i Establishing a theoretical performance boundary (optimal baseline) for the evaluation of
citation extraction from research papers full texts

9 Evaluation of the citation extractiocomponent of the narrative paths recommender

1 Investigating different ordering strategies for narrative paths

1 Only one of the ordering strategies has been implemented and evaluated sthiawork on the implementation and evaluation of the
additional strategies wiflollow

© EEXCESS consortium: all rights reserved
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The development work on Narrative paths reported in this deliverable consists of:

1 The development of a proaif-concept demonstrator
1 Implementation and initial evaluation of one items ordering strategy.

Demonstrating how the narrative paths API can be used to recommend items from different content
providers (demonstrated on Mendeley and EconBiz).

© EEXCESS consortium: all rights reserved
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(Note: Much of this introduction is tak directly from D3.2 and this section serves to make this
document selcontained.)

The EEXCESS framework is an open extensible system to recommend cultural resources from the
web. Although the initial set of source collectionplie-set (the partner syeems listed in deliverable
D3.1), the EEXCESS framework makes it as easy as possible for other partner systems to join and
expose their source collections.

For that purpose, wlavedesignedand implemented distributed system in which existing item
information and search indices of the collections remain under the control of each partner system.
We havedeveloped a software layer (i.e. a reference implementation) for partners to add to their
systems as a building block, leaving each partner with a miniofusonfiguration and lines of code

to write for joining the system. Wiaveconfigured and set up the reference implementation for
each of our existing partnerand have written documentatidrso that new partners can follow the
steps to build and deplothe federated recommender and add their own recommender modules

The reference implementation includes the registration of each partner system to the federated
recommender, which itself takes care of making the recommendations to the final consumet) (clien
of the recommender framework. All communication takes place via RESTful APIs and data can be
transmitted in either JISON (preferred) or XML.

Figurel shows a typical configuration dié¢ framework, consisting ahe partner systems exposing
their source collections via oueference implementationthe federated recommender, aral client
that triggers the recommendation cycle and consumes the final recommendations.

https://github.com/EEXCESS/eexcess/wiki/Implementation-of-a-New-Partner-Recommender

© EEXCESS consortium: all rights reserved
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Figurel: A typical configuration of the framework includes a client, a federated recommender, and several
partner systems.

A more detailed overviewfdahe inner workings of the Federated Recommender is givéfigare2.

In this schematic the main processing steps are depicted that are described in detail highin t
document.Not part of this diagram are the independent components, which are developed

alongside the Federated Recommender, namely the narrative path prototype, the PartnerWizard and
all implemented PartnerRecommenders.

© EEXCESS consortium: all rights reserved
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Figure2: A detailed overview of the individual steps within the Federated Recommender.
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2.1 Status of this Document

This is the fial versionof deliveraldle D3.3

2.2 Related Documents

DeliverableD3.1from year 1 presented an overview of the research challengesféat the basis of
the prototype presented here. Deliveral¥3.2from year2 presened the first federated
recommender prototypeand the state of the developmenthe PartnerWizard is jointly developed
together with work package 4 and is also covereD4S.

© EEXCESS consortium: all rights reserved
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This section presents a selection of dissemination activities in regard feeitherated Recommender
ranging from the evaluation of the aggregated vertical search and result list diversificatitegstea
to presentation of the overall EEXCESS system to interested communities.

3.1.1 Conference and Labs of the Evaluation Forum (CLEF 2015)

The CLEF initiative started in 2000 and evolved into a collected of evaluation labs since 2010. It

covers the main tpics system testing, tuning, evaluation, benchmarking and exploration of new

evaluation ideas. Many topics of the conference and itfocated labs are closely related to the

99.-/9{{ LINR2SO0l FyR AG& 32 f ad ¢ K SkTedhnigéesdorda 9 &I t dzI
I N2ada +SNIAOIf (ZlakdaBd\BrE, 1201 %viRkten] b KNDIXY finéas accepted at the CLEF

2015 conference as full paper with presentation and subsequent lively discussion.

This work describes an approach to evaluate aggregateahnenendation lists against each
other in the case when the Cranfield paradigm of evaluation is not possible (e.g. introducing
serendipity). This initial work on evaluating recommendation lists establishes the basis for
the evaluation conducted for the bleaanking approach. Possible pitfalls could be identified
and set of guidelines have been developed to conduct such evaluakarteermore, the

results of this initial study indicates that the query expansion approach based on pseudo
relevance using Wigedia has the most promising results with none entity centric queries.

As for entity centric queries, these tend to work best when they do not get expended at all.

3.1.2 International Workshop on Texbased Information Retrieval (TIR 2015)

KNOW could show thatpecific query expansion techniques are in fact capable achieving search
result diversification in the paper "Efficient Search Result Diversification via Query Expansion Using
Knowledge BasegRubien and Kern, 20150his paper has begublishedat the TR workshop of

the DEXA 2015 conference. Traditional search result list diversification approaches are linked with
high computational complexity and thus yield long response tifdam et al., 2004; Gollapudi et al.,
2009) This is not feasible in partiew in the case of federated search. Therefore, in our work we
evaluated query expansion algorithms as a more efficient alternative compared to the explicit
diversification methods. Thigenefits of that approach arer@duction of latency. This is due waer
computational complexity of our approach and the fact that the number of retrieved search results is
far lower than in the traditional approaches. The evaluation of our algorithm showed that we

© EEXCESS consortium: all rights reserved
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achieved a comparable extent of diversification in regarthe baseline: "Diversifying search
results,” R. Agrawal et. al., in WCM of ACM 2@Qfawalet al., 2009)

The baseline algorithm achieves search result diversification by requesting a much larger list of
search results whereof the presented searebult list is a sub set of selected results. Selecting these
results is one of the main influences on the runtime behaviour of retrieving a search result list.
Additionally, the baseline algorithm requires a classification scheme of both retrieved seauits

as well as queries. Thus, each search result sietle assigned matching categories. This is a
prerequisite of the baseline algorithm for the diversification of the search result list. In contrast, our
work does not require such a classificatemheme, since it overcomes the diversification process by
SEL}F yRAY3 GKS dzaSNJ RSTAYSR [[dzSNES® ¢KSNBo6e ¢S dzia
expanded to form a new query, which is then submitted to the underlying search engines. The
baselinealgorithm is restricted to select just out of the results being retrieved via the original query,
whereas the query expansion technique should also helpdrease the recall.

For our query expansion a knowledge base is searched to find related terdesmand. The

generated related terms are ranked and the ttgnked terms are picked. The knowledge base itself
is the English Wikipedia, which has been carefullygsoeessed. In the prprocessing, all articles

are split into paragraph following the intion to keep each paragraph should then cover just a single
topic.

The paper also discusses two query expansion strategies: i) a strategy that makes use of query syntax
and disjunction queries and ii) a simple strategy, of expanding the original queimly sadding the

terms to the original query. Which strategy to choose then depends on whether the underlying

target search engine's query language, supports these query syntax or not. For most of the currently
existing EEXCESS sources, the query syrgagpsrtedand implemented

3.1.3 Mensch und Computer 2015 (MuC 2015)

The MuC conference series targets topics centred on huooamputer interaction. It offers a wide

range of scientific as well as application oriented contributions. In the 2015 instalmem of t

O2y FSNBYOS (GKS g2 NJ a-kedtted idfdrnyatioNJystebns forifudueh SaY | & SNJ
O2ft 102Nl iA2yé 4+a 2NHFYAT SR® Ly GKAA 62N] aK2L) R
workers with information systems were presented and discussed. Whilardigéart of the

workshop consisted of presentations, the second part was organised as discussion rounds. In the
discussion rounds different topics presented during the first part of the workshop were debated in a

more detailed and focused fashion.

© EEXCESS consortium: all rights reserved
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Thepa®NJ ! YAFTASR LYFT2NXIGA2y ! O0Saa FT2N Yyz2gf SR3S
{ & & (? &Mrsch et al., 2009yas submitted to the workshop and accepted by the workshop board.
This publication describes the idea behind the EEXCESS system and its pesdibée

manufacturing environment. To keep up with ever increasing demand msteff production
efficiencyshop floor workers and knowledge workers coordinating the shop floor activities need an
easy access to a wide range of knowledge sources. Dusttwibal reasons and depending on the
company in question a number of different knowledge sources might exist. Especially workers who
onlyinfrequentlywork with knowledge sources might lack the familiarity to successfully interact with
the needed knowlede source. At this point the EEXCEeS88ratedsystem can be installed to hide

the individual knowledge sources and automatically recommend material to the workers. By
automatically recommending the content from different sources, the complexity and @iness of

all the different knowledge sources can be hidden from the users. This is especially beneficial for
shop for workers who only rarely need material from knowledge sources and therefore lack
familiarity with each individual source.

At the workshoppotential success factors of the EEXCESS systems were presented and discussed

with the workshop participants. Especially the findings that quick response times, comprehensible

and reproducible suggestions are most important for user acceptance rates welsediscussed at

the workshop. Many workshop participants considered the EEXCESS system to be promising tool to
AAYLIX ATE | O0Saa G2 1y2¢6ftSR3IS gAGKAY GKSANI O2YLI Yy
capability to combine internal informatiosources (e.g. discussion forum) with external information

sources (e.g. Wikipedia).

® http://dl.menschund-computer.de/handle/123456789/4712

© EEXCESS consortium: all rights reserved
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3.2 Source selection

Since the EEXCESS ecosystem is growing in quantity of supported partnes isbeaames

necessary to select partners that are most appropriate for the given query. Multiple methods were
developed to address this problem. For that reason the system has been enhanced to enable filtering
of partners, even before a query is actuaiyns Therefore, filters can be configured, which are then
consecutively processed in pipeline style. Filters may even be applied multiple times to achieve
filtering depending on different types of information. The information to filter upon is drawn from

the Secure User Profile and the respective Partner Connectors. As an additional benefit, filtering not
only serves to improve the perceived quality of the recommendation results, it also helps to improve
the responsiveness of the system, as there a fewerses to query and thus less potential sources

of latencies.

3.2.1 Language depending source selection

This is particularly important in a federated system that stores sources in multiple languages where it
cannot be expected that users will understand eachhaf tanguages. Therefore a multilingual result
list may confuse users.

¢CKS {SOdzNBE | aSNItNRFAES YIe& O2yilAYy AYTF2NNIGAZ2Y
AYVF2NXYEFGA2Y Oy GKSY 06S dzaSR G2 FAf GSNageB dzNDOSazx
If the user chooses to not disclose the language information, the language of the current user

context will be automatically detected and then used to filter out unwanted sources.

3.2.2 Age dependent partner source selection

The next personalization approla via source selection within the federated recommender is the
filtering of sources depending on the age of the user. Some sources are expected to provide content
for just a certain age group. For example, the scientific content hosted by Mendeley andill B¢

be suited for younger people, for example pupils.

Therefore KNOW introduced new fields in the partner configuration, where partners can set the
upper and lower bound of expected age of their respective user. In the Secure User Profile the birth
date can be specified for users that opt for disclosing this information.

Based on matching information from the partner configuration and the Secure User Profile the
system is able to filter partners according to the age of the user.

3.2.3 Categorydepending patner source selection

| NBdzr 6f & GKS Y2aid AydSNBaldAy3d | LIWINRBFOK F2NJ azdzND
O2yGSEG FyR ljdzSNE (2 (KS&S &a2dNOS&as sKAOK LRGSY
Technically, this type of source selectiis treated the same way as the other types of source

selection. The main idea is to map a given query to a predefined set of categisizmamed

domains The same is done for each content provider. For each query the similarity of these two sets

© EEXCESS consortium: all rights reserved
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canbe computed. This is then the base to decide whether a specific source is taken into
consideration or not.

At first, there need to be a mapping from each source to the categories that are provided. This could
either be done by partners themself or judgbg an algorithm. We expect several barriers if partners
have to set up a domain mapping for their own source:

1 Partners mighexert a tendency to believe their content to cover most of the categories

9 All partners would need to stick to a general predefimategorystructure that may not
satisfy themself

1 Thecategoryassignment must be continuously updated or newly weighted when their
corpus grows or shrinks

1 Thecategoryweights must be of same scale as of other sources

Therefore we opted to implement andilise a partner independent domain extraction algorithm

that probes the source and decides to which categories are best suited for the content provided by
the sources. This mapping should not only be binary, but instead it should be a weighted mapping,
i.e. each category is given a weight, which reflects to which extent it is represented in the content of
the source. In addition, we foresee the category scheme to allow for hierarchical categories, i.e.
ranging from more general categories to more fineiigea categories.

For this step we generate a large set of random words which are sent consecutively as search request
to each ParthedRecommenderThe received results are analysed and categorized according to the
categorization scheme. This way, we buildeighted category tree for each partner. The probing

process is a timeonsuming task, therefore the results of that extraction process is stored

persistently. At each server start the mappings are retrieved from the persistent storage. Subsequent
probingcan be triggered manually if needed.

The same algorithm to assign categories for results produced by the sources is then also applied to
the individual queries. The mapping conducted for the source is done as soon as a new partner
recommender is registed with the Federated Recommender. For queries the mapping is computed
at the time the Secure User Profile is sent to the Federated recommender.

We plan to implement at least two different categorisation schemes for the teggositive source
selection. Te first, based on WordNet domains, is already fully implemented within the Federated
Recommender. Upon the next steps is the evaluation of its performance and the scientific
exploitation.

The second categorisation scheme will be the Wikipedia for Schodsis. This scheme is already
partially implemented and will soon be available as an alternative to the WordNet domains.

© EEXCESS consortium: all rights reserved
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3.3 Block Ranking

One of the main challenges of the Federated Recommender is to provide recommendations, which
I NB 4G4 GKS alyYS G4AYS NBtSOIyld G2 GKS OdzZNNBy i
criteria. The main additionalriteriaare: i)diversity of the recommendations to provide a broad
selection of items being recommended,ggrsonalisationof the recommendation tweaked towards
the individual settings of the respective user and iii) recommendation results to yiekkteadipity
effect by integrating the long term user context. To achieve diversity as well as serendipity we have
chosen to apply query expansion techniques, following two different strategies. For the
personalisation of the recommendation results we opted for source selectitimeasiost promising
approach. Still, it is yet another challenge on how to combine these techniques into a single,
consistent list of recommendations. To tackle this problem we studied the existing literature as well
as taking the feedback from our evaluats into account.

We have chosen to integrate diversity, personalisation and serendipity by splitting the result list as
presented to the user into distinctive, sequential blocks. Literature suggests that using a blocking
strategy in recommendations infaderated setting ygld good acceptance rateArguelloet al.,

2012; Bota et al., 20157 he first block consists of precise results that cover the top results of the
underlying partners for the given query. Depending on the amount of requested recomiiamsla

this block covers at least one third of the list but might be increased if the other blocks contain too
little results.

The second block is made out of results which have a higher degree of diversity and occupies the
middle section of the recommendan list. By default, diversity is achieved via query expansion
technique based on Wikipedia paragraphs, as this technique yielded the best results in our
evaluations. Since still overlaps might occur between the block with the precise and the diversified
results, all newly added results are-daplicated against the already selected results.

The third and last block takes the long term context of the user into account. In that case that might
be the current user's history or the interests provided in tkewe user profile. Again, query
expansion techniques are utilised to provide results that are tweaked towards topics which represent

0KS AYyGSNERSOGA2Y 0SG6SSYy GUKS OdaNNByd dzaSNna 02yl

A demonstrator was created to show thesults of this approach on thénow-Center Demo Pagé

To test the effectiveness of the block ranking approaehhave chosen crowdsourcing@gluation
method. The setup is based on insigbfghe already conducted user based study and was refined in
cooperation with internal psychologists at KNOW.

4 http://eexcess-demo.know-center.tugraz.at/#/block-ranking

© EEXCESS consortium: all rights reserved
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We created a dataset containing queries extracted out of the query log of the system. Furthermore,
out of the history of the user, potential interest were extracted and added to the resulting secure
user prdiles. In the end the dataset consists of 54 queries complete with user's interests. This
database is the base for our evaluation.

The evaluation itself will consist of three separate sub evaluations. In the first evaluation the
proposed block ranking appach is compared against the default result list, generated without

explicit diversification, personalisation or serendipity increasing methods. In the next two
evaluations, recommendation results comprising just two blocks are compared to the badibdist.

first of the two is a combination of just the basic and the diversified results. The final evaluation used
a two block scheme out of the basic and serendipitous results.

The evaluation will be conducted on the crowdcraftiptatform. The first, revise prototypical
version is already uploadéd

® http://crowdcrafting.org

® http://crowdcrafting.org/project/resultlistevaluation/tentative URL, might change in the future)

© EEXCESS consortium: all rights reserved
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3.4 QuerySplitting

The approach regarding query splittimgsfirst introducedin Deliverable D3.2. Here KNOW
investigates the strategies of splitting verbose queries into smaller sub queries, as some
partner sysems tend to have problems processinglvese queries. Here the subqueries
should as topical independent from each other as possible.

For this purpose a framework was produced to build a dependency graph out of DBpedia
nodes. Algorithms were developed $plit long queries and were integrated in the
experimental module of the project. The main challenge of this approach is that query terms
are ambiguous and mayatchmultiple nodes at onceTherefore at first the query terms

need to be disambiguated, whidurns out to be difficult task on its own

One possibility to constrain the senses of a query and therefore reduce the size of the
produced graph as well is query segmentatidiere we followthe approach of Hagen et.al
(Hageret al., 2012Wwhich seers to yield good results compared to algorithms proposed in
previous work.

The original algorithm basically relies on the usage of Wikipedia page titles. We want to
investigate if a comparable performance is achievable using the content of DBPedia which
would give as the possibility to narrow down nodes in the graph.

Another research topic that has to be visited is the aggregation of results after such a query
split. Evaluation of the entire concept and the according-apiproaches isurrentlypending
and therefore not enabled in the current prototype

© EEXCESS consortium: all rights reserved
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3.5 PartnerWizard

The idea behind th@artnerWizarchas been first described in the hgiéar management report
FebruaryJuly 2015 for work package 3, also presenteDdliverableD9.5.

3.5.1 Intention and Vision

Out of the desire to simplify the integration of new content partners into EEXCESS many ideas have
been discussed within the consortium. All of the ideas share the common goal of giving potential
partners a simple tool for connecting their system to EEXCH3Ss appears to be necessary are
many of the memoryprganisationgack the knowhow and the human resources (i.e. software
developers) to develop a custom Partner Recommender PErtnerWizards the result othis
discussiorand has now advanced irsitlevelopment. It currently allows the configuration and
registration of new partners via a simple web interface and requires only basic knowledge of the
partners API. Hence, long and tedious configurations, or even the development of a new Partner
Recommader, should no longer be required to connect new partners. KNOW and JRS are tightly
collaborating in the development of tHeartnerWizardin their respective work packages, namely
WP3 and WP4.

Algorithms within thePartnerWizardshould take care of as roh of the needed configuration as

possible. These algorithms also query the partner and provide means to identify the optimal query
processing configuration specific to the content provider. Some vital configuration parameter cannot

be automatically infered and need to be manually entered, e.g. name or URL of the potential

partner. A web interface, designed to belfexplanatory guides the user through the configuration
process and asior input at appropriate times. At the end of the configuration pees a fully

configured and working partner connecter is created. Additionally, the fully configured Partner
Recommender can then be executed directly on an EEXCESS server or, alternatively, downloaded and
executed on another server by the content provider.

ThePartnerWizards designed as a solitary component. Hence,bti#t on top of a standalone Jetty
Server and can be run on every system providing a Java 8 Runtime environment.

3.5.2 Method and Process

ThePartnerWizardyuides the userin this case domain expert that is familiar with the new partner
throughthe configuration of a new Partner Recommender. During this proces®ahaerWizard

does as many steps automatically as possible. On few occasions human input is still necessary. To
make the pocess simple and easy to use, a W&lUI guides though the configuration proceSigjure

3 depicts the main steps in the configuration process.

A new configuration pcess is started by accessing the Web GUI. At first, the user will be asked to
specify basic connection information, e.g. partner service ndheepartnerURL pptionally required
access credentials. After that, sample queries need to be specified. $aegdes are later used to
query the partner and decide which query processing configuration works best. Hence, it is required
to specify long and short queries to be able to judge the effects of querpnaeessing techniques
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like query splitting or quergxpansion. The last required input from the user at this stage is the
mapping of the partners result format to the EEXCESS result format. This mapping is vital for the
EEXCESS system to interpret the results returned by the partners and can be dorepinicab
interface in a poitand-click fashion. To provide this functionally tRartnerWizarchas to query the
partner system with one on the queries specified beforehand. Since at this point the query pre
processing is not configured jet, a short querysed for the request. As only the structure of the
result (i.e. its JSON or XKtlrmatting) is of interest at this point, a neaptimized query is usable, as
long as it retrieves a neampty result list from the partner's system. Here also the speciiather
URL and access credentials are needed for the first time in the configuration process.

After the aforementioned steps are completed, tRartnerWizardchecks which query generators

work with the partner systems at hand. To do this, each query g¢oeis used in combination with
each query specified earlier. If a query generator implementation produces requests that yield only
empty result lists for all queries, this query generator is excluded from any further evaluations. All
other query generair implementations, i.e. all producing requests with at least one result, are
potential candidates for the final configuration.

After the set of suitable query generators is decided, the central configuration testing begins. A
configuration in this contexs defined as a combination of a query generator implementation and
the two options query splitting (either enabled or disabled) and query expansion (also either enabled
or disabled). Note that the query splitting and query expansion option can be bsdabldd, but

never be enabled in the same request. The testing is done in a voting scheme. Two configurations
compete against each other. If the both configurations yield the same result list, none of the
configurations gets a point. In this case of twdetiént result lists, the user has to judge which list

fits the underlying query best. Tlenfiguration which leadw® the listfavouredby the user gets a
point. To speed up the process, the two result lists are gathered from the server in parallel. When
competition is finished with all configurations and all queries the winning configuration is stored. At
the end the configuration which got the most votes wins. If there is a draw between two
configurations, the simpler one eferred Simplicity can mealess enabled options or
computationally simpler query generator.

After finishing the voting over different configurations the winning configuration will be chosen to
create the final version of the new Partner Recommender. The Parther Recommender cdrethe
created either as a watr file, to be deployedaweb server, or as a jar file that can be started
directly on a dedicated server where no Java Application Server is installed.

The software behind the connection information gathering and the resalping as well as the

final deployment is developed by JRS. The configuration evaluation voting scheme is developed by
KNOW. Both parts will be finally integrated to form a single application, thus there is no distinction
visible to the user.
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Figure3: Activity Diagram depicting all necessary steps to configure a new partner connection. The main
steps are done by th@artnerWizardin conjunction with the user supplying inputs.
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3.5.3 Web GUI

The Web GUI of thBartnerWizards aimed &the guiding the user through all necessary task during
the partner configurationFigure4 showsa sequence diagramvith the interactions between the
user,PartnerWzardand the partner system. Most communications is doeénNeenthe
PartnerWizarcand the partner system. Only connection settings, which cannot be gathered
otherwise, need to be specified by the user.

Each individual configuration process is triggergdhe user. After the user has given some basic
connection information, like partner service name, partner URL, necessary access credentials, the
partner system is queried for the first time. To hide as much technical information as possible from
the userthe querying is done completely by tiRartnerWizard

PartnerWizard Partner System
User 1

Request Web-GUI 1

Request Connection Information

Fill in Connection Information

Request Sample Queries

Fill in Sample Queries i
= Recommendation Request

) Result List ‘
Request Result Mapping =

Fill in Result Mapping

Loop ‘ Test Query Generation Implementation

Result List

Loo [ )
2 / _Generate Configuration Pair

Recommendation Request 1

Result List 1 '

Recommendation Request 2
Result List 2 7 ]

Compare Result List for Equality

Result List 1 & 2
Number of Winning Result List

Store Winning Configuration
Deployment Options ~

Deployment Selection

Download

Figure4: Sequence diagram describing the interaction between the udeartnerWizardand the partner
system. After the user initiates the configurations, tHeartnerWizardguides the user through the
configuration process. As thBartnerWizardqueries the partner system, it hides as much complexity of the
configuration from the user as possible. The user only has to supply basic information, like partner service
name, partrer URL, necessary access credentials and follow the instructions.
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The evaluation of different configurations is done by comparing two result lists and vote for the one
which better suits the queryrigure5 shows a screenshot of two results lists as they are presented to
the user. By clicking on one of the lists, it is selected and the configuration leading to this list gets a
point in the voting scheme. The voting sche is managed completely by tRartnerWizard With

the current configuration parameters, the users have to inspect about 20 pairs of result lists. If there
are configurations leading to exactly the same result lists, than the user is not present with the
Hence, the user has to inspect less list pairs. Such cases are handledPayttierWizarccompletely
internally. This means, that the user is only presented with pairs of results lists which differ in at least
one result.

After all configurations havleeentested, the winning configuration is used to create the new
partner connecter. This is also done by PartnerWizard To finish the setup process, the user is
required to specify if the Parther Recommender should be built as a war or jar filee§iitng file
can then be deployed and executed at an available server or as part of the EEXCESS system
landscape.
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Figure5: Screenshot of the théartnerWizard GUIThis image shows two result lists, where the user has

already ®lected the one on the right hand side.
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3.6 System API Improvements

3.6.1 Refactoring and Performance Optimization

Huge effort was taken to improve the overall performance of the partner recommenders. This
includes general refactoring and optimizations to reduce processing time and memory consumption.
Especiallyor the resource consumptionwvhere we spent efforts toise the efficiencywhile

introducing new functionality that saves time on the partner recommender side.

¢KS 3ISYSNIf aNBO2YYSYyRé¢ OlFlfftxr KFra oSSy aLXAda Ayd
NEG2N] SR aNBO2YYSyR¢ OF flidt withh & lintett@xira isfdrn@@toa. The o I a A
NEGNASOIE 2F tf F@FAfLFo0ofS AYyF2NNYIGA2Y KF& G2
on in detail later.

(@]}
) O

Furthermore, additional functionality has been added to allow new content provithersption to

transform their documents directly into the EEXCESS result format, bypassing the transformation
process. This saves computational efforts in the case that the partner already provides information in

a compatible format and is capable of irapienting their own partner recommender. For this

LJdzNI1J2 &S GKS LI NI YSUSNI GA&A¢NF YAT2NNXYSRbIFGAGSE oI &

This feature is only for partners with technical knrbew. The existing transformation process will be
still used for the majrity of partners, especially for partners generated with the newly developed
t I NIYSN2PATFNR® ¢KAa Ffaz2z FLILXASaAa (2 GKS AyidNRRdAzZ

3.6.2 Partner Recommender Configuration

Many new features were introduced to the system and therefore the parbaelge and the derived
partner configurations were extended laynumbemew parametersBy now the partner badge
consists of following parameters:

1 & aeé aid-Shelusigue system identifier of the partner recommender

1 GFI gL O URND the favicon die partner which will be cached

G LI NIy SNJ 2y y SThelapididBsyoRthdzelisfdietl partner recommender

f af 26SNI IS[ AYAGE ATy RlechsizirdedSadtbrding fo sy dgé af the user
T aft26SNBIFGS[ AYAQE -Fofileriterdziof g Nathels Sy datey A G £

9 alist of tags introduced as field for partners to define according tags

1 alist of partner domainsdomains of the partner for source selections set by the system

9 alist of supported language$anguages of the items of the gaer

ax
(o))
Pl
c

1 aljdzSNEDSY S-NIKBE2 NJHASINBAASYSNI 2N GKFG A& dz
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& A &v dzS NE 9 E LI -¥f quarg exansioroshofl&k e used for the partner
1 G A &v dzSNE { LI}- i quark spliiagyshodld b Bsed for the partner

1 & LJ- NI¥ B 8héuld be set if the partner want to restrict access further

Where the configuration extends this list with following fields:
1 &asSl NOK 9 yhe U af yhé API of the partner to retrieve documents
1 aRSGI AT 9TieRURRK thelAPI of tharner to retrieve document details
f GdzASNDb I YS¢ | yARcess bibdandags foNthedpartner Api

& LIA-WGiRey to access the partner system

1 GFSRSNI (SRwS O ¥y iRdemitkdwdcammender to register the partner

z

f aYIlF LAY 3I[ A &G ¢ NILigt irahdoNdation fle2 y CA £ S é
 aYl LAYy 3IhoaSOi ¢ NObjyc thagsiednationifid y CA £ S ¢

f GAa¢NI yaF2-NFSROKRaAPEE ySOSaalNB (G2 GNIyaFz2Ny
directly to the internal format

3.6.3 Automatic Partrer Registration

In the beginning of the project the focus has been to get an initial working prototype up running.
Therefore the connection to all the partners was hardcoded within the source code. Due to the
requirements to dynamically add new partnersdaio support multiple server platforms this
behaviour had to be changed.

To support this feature a REST API call was introduced to the Partner Recommender that consumes a

Gt FNIYSNI . FR3ISE 1a LIet2FR gAGKAY (rikg$he paBrpdzSa i o ¢
in the partner register, which is used for to distribution the secure user profiles to the individual

partners. If the partner is already registered in the system the information is logged but ignored.

A second call to unregister a partneas added as well. If a partner is going to be unregistered it is
removed from the pool and reported in the database.

The Partner Recommender Service required a functionality that registers the partner at the
federated recommender automatically atart-up. Due to some implementation details of using Web
application ARchives (WAR) which results in the service process only starting when a service call is
triggered the partner may fail to register. Therefore a dedicated registration thread for the partner
had to be created that triggers the registratialirectly after the deployment of the service.
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This registration process is running until the partner connector is shutting down, where it unregisters
the partner again, and triggers a registration event exeryminutes as a heartbeat. With this setup

it is possible that, even if the federated recommender has to be restarted, all the partners will be
available again after some minutes.

The implementation of the whole process resides within the reference impited of the partner

web service, which is the basis of all partner recommenders. Therefore new partners just have to set
the according parameters in the partner configuration, which are: "partnerConnectorEndpoint” and
GFSRSNI 6SRwWSO2YYSYRSN] NX ¢ o

3.6.4 Previewmage/Favicon

New front ends of the EEXCESS project have been developed. Many of those have limited resources
like available memory and network connectivity. To support each of these front ends as good as
possible some of the functionality has been mowveaf the clients to the Federated Recommender
component.

One of these functionalities is the Previewlmage call. This call is allows the frontends to show default
previews for media types when the actual preview image is not present or the preview imag# cann
be loaded instantaneously. Furthermore, it supports clients are not able to display the actual
document, for example due to memory limitations.

The Favicon call is the second additional functionality, which was added to the Federated
Recommender. A fasdn can be presented next to the actual document by the clients to let user
easily identify the sources of the documents. To make this task easier for the clients the Federated
Recommender gathers and caches all favicons from the partners. The cliettenarasily retrieve

the favicons from the Federated Recommender directly by sending the Partners system identifier
and does not have to gather them from the URLSs given in the PartnerBadge. This saves processing
time on the frontend.
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3.7 Quality Improvementsind Exploitation

3.7.1 Relocation to Github

To allow a wider distribution of the source code of the federated recommender and to have a single,
mutual platform within the project for code distribution we decided to move the source code to
Github. Since the sstem was captured in an enclosed environment, where only authorized people
had access, some sensitive information have been included in the configuration of the partners
alongside the source code. In particular, the source code also included accesskeyscmtials to

the partner systems.

Still, simply removing these configuration settings from the source code does not completely solve
the problem, as they might be later-aded by less securigensitive individuals. Therefore a
programmatic change ggeared to the only option, requiring additional development efforts.

The administrator may now set two environment variables. The firstpmietsto the global

information for the systemi.e.a patmameto a key file for all the partners on the system. Even if a
partner were redeployed on the server the keys would not need to be touched. In addition this

I LILINR F OK AYyONBFasSa (GKS alFfSie 2F GKS LI aag2NRa
directory anymore.

Sincethis approach turned out to be a great time saver during development, a second environment
variable was introduced pointing towards the path to the federated recommendafiguration.
Thisconfiguration varies from system to sgsat (e.gfile paths on Windows servers and Linux
servers) and had to be altered previously every time it was deployed on a different server instance.

Asfall-backsolution, if the location is not specified, the system uses the configuration deployed
within the package.

3.7.2 Code quality improvement

One way to steer of potential interested parties to start cooperating on the EEXCESS codebase is a
low overall quality of the code. Hence it is has been one of the goals to tidy up the source code. To
support this pr@ess in an automatic manner, the code of the core components was analyzed and
inspected by a code checking tool called SonarQube. The tool identifies issues ranging from smaller
inconsistencies, bugs, security related problems to memory leaks that migigromise the system.

It also enforces consistent coding style.

The amount opotential problems could beeduced by over 1000 issuegdver 40%f the remaining
problems are located in the experimental branch. Since this part of the code is just for testing
purposes of algorithms that are used for evaluation or not yet integrated in the system the quality is

" https://github.com/EEXCESS/recommender
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not an issueFigure6 shows a screenshot of the tool, whicklped us to improve the source code
base by a considerable amount.
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Figure6: Screenshot of the SonarQube tool, which has been used to identify potential issues in the source
code.

3.7.3 Maven archive deployment

To build a partner recommender package of the federated recommender is a complex job. One of
the obstacles is the gathering of the necessary library dependencies and the relevant definitions of
the exchange obijects, for example the Secure User Profilendéded steps by now were to build

the system once locally and start creating the partner recommender afterwards to fulfil the
dependencies.

Since that involves extra work, we simplified this process for developers by deploying the packages of
the systemon a Maven Nexus repository hosted by KNOMs a public repository that can easily be

8 https://nexus.knowcenter.tugraz.at/
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included to get all needed packages. Furthermore, the partner recommender archetype, created by
JRS, is used by the partner wizard and can be fsgsexdteating gpartner recommender, was

deployed there as well. This archetype creates developers an already ample framework where only
small parts have to be changed to support a new partner.

3.7.4 Secure User Profile

To order to improve the quality of the results we introducesinnfields and options into the Secure

User Profile. This is motivated to allow frontends to generate more expressive queries. One of these
changes is concerned with the way the query formulation algorithm handles phrases within queries.
The main idea is tallow frontends to put phrases into the context keyword field and then handle
these phrases differently than separate keywords. Depending on the query formulation used for the
given partner these phrases could be combined with the logical operator AMiiction) or could

be set in quotes to tell the partner system that this specific phrase should not be processed
separately. Which strategy to apply depends on the partner system.

A newly introduced field for the context keywords tries to make the queoyenexpressive. The

most important information of the current user context can be flagged as so called main topic. In
many cases the interaction with the partner systems (query generation) may be tweaked to allow for
more important terms, even if the cone of the partner may indicate that other parts of the query

a more important. This is due to the ranking algorithm implemented by many partners systems,
which favour less frequent terms, which in many cases does not appear to be the appropriate
heuristic.With this additional information of a main topic within the query, this default behaviour

can be changed to counteract and to give more weight to the term closer to the current context of
the user.

C2NJ SEI YLX S | 1jdzSNE G KI Gf 602 ydid At SiKySé Fj deSviNB Y HiyS NIY
G. dzZNHdzy RALY 2| NA¢ QiesttfOR NapSeoF GRNROMENIANIE R (2 a
Empire) OR (Burgundian AND Wars) ¢ 6A0K2dzi  IABSY YIFIAYy (2LAOd

keywords were extracted from the Wikipedia page for Liestal. Thezd iestal would be the main

topic of the given query which could producetothequdry Li est al ) AND ( Napol eon
(Roman AND Empire) OR (Burgundian AND Wars)) Ed 1A aKz2gy Ay GKS NEB:
partners that are expected to increase precision but reduceeall.

At this stage, recall is less of an issue, as the federated setting should help here with many partners
able to respond to the request. In addition, the newly added features of a blocked result list in
combination with diversified results are gacted to produce a balanced result list.

In the following an example is given, where the client explicitly @atain topic (see
dsMainTopic € 0X GKAOK A& (GKSYy K2y2dz2NBER o0& GKS t I NIySN
o022aita GKS ‘genkrst ingQuely G vova SS a

"contextKeywords" i

"text" : "Liestal"
"isMainTopic"  : true

b
{

"text" :"Napoleon" |,
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"isMainTopic"  : false
H
{ .
"text" . "Roman Empire"
"isMainTopic"  : false
H
{
“text" :"Burgundian Wars"
“isMainTopic" : false
}
“numResults”  : 10,
“"partnerList" o
“systemld" :"KIMPortal"
"shortTimeStats" cnull
"longTimeStats" s null
H
{
"systemld" :"Europeana”
“shortTimeStats" cnull
"longTimeStats" cnull
}
]
}
{
“provider" : "federated" s
"totalResults" 4,
"partnerResponseState" 0
"systemID" : "Europeana”
"success" :true
H
{
"systemID" : "KIMPortal"
“success” : true
}
“result* o[
{
“resultGroup” 0
1,
"documentBadge :
“id" /2058611/b7b250b8 8c43_4e30_8b0f_919b0d55cc04”
"uri*  : "http://europeana. eu/resolve/record/2058611/b7b250b8 8c43 4e30 8b0f_919b0d55cc04" s
"prowder : "Europeana”
h
"mediaType" : "IMAGE"
"previewlmage"  : "http: //europeanastatlc eu/api/image?uri=https%3A%2F%2Fkgapi.bl.ch%2Fmedia%2Fkim
collect%2Fresources%2Fimages%2Fpreviews%2Fb7b250b8 - 8c43 - 4e30 - 8b0f - 919b0d55cc04_0001.jpg&size=LARGE&type= IMAGE s
"title" : "Napoleon in Liestal" s
"date" : "unknow n",
"language” :"de" ,
"licence"” : "http://creativecommons.org/licenses/by -nc-sa/4.0"
"generatingQuery" : "(Liestal) AND (Napoleon OR (Roman AND Empire) OR (Burgundian AND Wars))"
I,
{
“resultGroup” 0
1.
"documentBadge" :
tid* "/2058611/81001657 de66_4d3e_9575_98b4dbbc27c5"
“uri*: http: //europeana eu/resolvelrecordl2058611/81001657 de66 4d3e 9575_98b4dbbc27c5" s
"prowder : "Europeana”
b
"mediaType" : "IMAGE
"previewlmage" "http: //europeanastatlc eu/api/image?uri=https%3A%2F%2Fkgapi.bl.ch%2Fmedia%2Fkim
colIect%ZFresources%ZFimages%ZFpreVIews%zF81001657 - de66 - 4d3e - 9575 - 98b4dbbc27c5_0001.jpg&size=LARGE&type= IMAGE" ,
“title" : "Bonaparte's Empfang in Liestal" s
"date" : "unknown"
"language” :"de" ,
“licence"”  : "http: //creatlvecommons org/licenses/by -nc-sa/4.0"
"generatingQuery : "(Liestal) AND (Napoleon OR (Roman AND Empire) OR (Burgundian AND Wars "
H
{
“"resultGroup” |
"documentBadge" :{
"id* :"DIST_000005341"
“uri*: "https:/iwww.kgportal.bl.ch/sammlungen#81001657 - de66 - 4d3e - 9575 - 98b4dbbc27c5"
"provider”  : "KIMPortal"
b
"mediaType" :"IMAGE",
“previewlmage" : "https://kgapi.bl.ch/media/kim - collect/resources/images/thumbs/81001657 - de66 - 4d3e - 9575 -
98b4dbbc27c5_0001.jpg" ,
“title" : "Bild: Druck, Bonaparte's Empfang in Liestal"
"description"” : "Napoleon Bonaparte wird beim Tor begeistert von der Bev dlkerung von Liestal empfangen
(Dezember 1797).  \n\ nRahmenart Mit Rahmen/Mit Glas" s
"date" : "unknown"
"language" :"de" ,
“licence" : "http://creativecommons.org/licenses/by -nc-sa/4.0/ \n\t\t\thevelveve™,
"generatingQuery" : "(Liestal) AND (Napoleon OR (Roman AND Empire) OR (Burgundian AND Wars))"
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"resultGroup"” o

"documentBadge” {
"id" :"DIST_000005597" ,

"uri" : "https://www.kgportal.bl.ch/sammlungen#b7b250b8 - 8c43 - 4e30- 8b0f - 919b0d55cc04"
"provider”  : "KIMPortal"
h
"mediaType" :"IMAGE",
"previewlmage" : "https://kgapi.bl.ch/media/kim - collect/resources/images/thumbs/b7b250b8 - 8c43 - 4e30 - 8bOf -
919b0d55cc04_0001.jpg" ,
"title" : "Bild, Napoleon in Liestal" )
"description" : "undatiert, Napoleon mit milit arischer Gefolgschaft (und Hund) und Ratsdelegation aus Liestal
in zivil. Stedtlikulisse im Hintergrund \ n\ nRahmenart: Ohne Rahmen/Ohne Glas"
"date" : "unknown" ,
"language" : "de" ,
“licence™ : "http://creativecommons.org/licenses/by -nc-sa/4.0/ \n\t\theveveveve™,
"generatingQuery" : "(Liestal) AND (Napoleon OR (Roman AND Empire) OR (Burgundian AND Wars))"

The support for time ranges has been one of the ideas to give the user more control of the
recommendation results. Therefore time range informatitas been added to the Secure User

Profile. Clients may add information regarding the time of the item to be searched. This feature will
filter documents on partner level to a certain time span, but only if the partner systems API allow for
such a filtering

This covers one of the proposed options by MEN to formulate the queries more specifically and
adapt partner recommender better to the partnefd?l Other fields like, author, source or title
where proposed as well. In fact, the support of specialfggdds within the Secure User Profile that
can only be served by specific partners brought up the notion of EEXCESS premium partners.

The following example shows an example template for a partner configuration, where the supported
custom fields arepecified:

{

"systemld" : "Mendeley"

"searchEndpoint" . "https://api.mendeley.com/search/catalog"
"numResults” : “limit=${numResults}"

"queryTemplate” : "${field}=${query}" ,
"defaultQueryString" : "query=${query}"

"FIELD_WHO": "author"
"FIELD_WHERE™ "source" ,
"FIELD_WHAT": “title"
"FIELD_WHEN_FROM!" "min_year"
"FIELD_WHEN_TO" "max_year" ,
"phrase_wrap" : "()"

In the process of changing the Secure User Profile obsolete fields that had not been of use after
definingthosein the first prototype were removedihe supported fields are specified within the
EEXCESS documentation available online:

https://github.com/EEXCESS/eexcess/wiki/%5B21.09.2015&sDestand-Response
format/db3b8f55411a04363298cd6b9352c8ba06dfbc96#gtferynat
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3.7.5 Result Format

In the first prototype, the result format for the recommended items contains a lot of information.
Most of the information was only used by a small number of frontends or frontend views. In many
cases these details could only be retrieved from the parthgrissuing additional calls to the partner
systems, sometimes even a separate call for each item within the result list. This process is time
intensive. It took partner recommenders sometimes several seconds to return the result list.

For that reason theld format was reworked and split into two separate formats and two separate

API calls. In the default result format now only contains the most important information (e.g. Title,
5SAaO0ONALIIAZ2Y T [[dzZSNBE L5 X0 !t @&iRedviRaSecond,t & | 6 2 dzi
dedicated call.

¢2 3ASOG GKS RSGFAtAa FTNRY GKS tINIySNA F a2 OFffSR
unique identifier of each document in the result list. This identifiers can be taken and send back as

list to the Federagad Recommender. The Federated Recommender then splits this list up and

distributes the Document Badges to the respective partner recommenders. The partner

recommenders then collect the necessary details and send them back to the federated

recommender whiclaggregates them and returns the resulting list to the frontend. With that

approach the time for getting the results from the partners could be reduced and still support the

same functionality for every frontend, including the most complex visualisatileshe

Visualization Dashboard (cf. Deliverable 2.4)
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documented on the EEXCESS wiki page:
https://github.com/EEXCESS/eexcess/wiki/%5B21.09.2015%&sDestand-Response
format/db3b8f55411a04363298cd6b9352c8ba06dfbcI6#detaitponseformat

In some cases it was hard to explain why the system returned certain results. Sometimes the relation
to the query terms was not obvious and experts knowledgeable about the systems could retrieve
better documents. Therefore, to make the process more trahsBay” (i Henérd€ir®Query £

field was introduced into the results. This field holds the exact query formulation that was used to
produce the result on the specific partner.

It allows domain experts to inspect the results and the according query and thinglogve the
quality of their partner connectors by given feedback how the query should be formulated to
retrieve the best response on their system.

In general the result format was reworked to fulfil these new requirements. The new format has
been documeted on the EEXCESS wiki pages:

https://github.com/EEXCESS/eexcess/wiki/%5B21.09.201 &8 est-and-Response
format/db3b8f55411a04363298cd6b9352c8ba06dfbc6#respdnamat

https://github.com/EEXCESS/eexcess/wiki/%5B21.09.20153&sDestandResponse
format/db3b8f55411a04363298cd6b9352¢c8ba06dfbc96#detmilery-format
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https://github.com/EEXCESS/eexcess/wiki/%5B21.09.2015&sDestand-Response
format/db3b8f55411a04363298cd6b9352c8ba06dfbc96#det@fponseformat

3.7.6 Deduplication

Some partners tend to retarvery similar results to a given query. Although this might be reasonable
in some cases, in most cases a more diverse result list would be preferable. Detecting exact replicas
is in fact a simple task, but identifying near duplésats. To tackle thigpblem afuzzy hash

algorithm was introduced, which works on the textual level.

Fuzzy hashing on textual level basically works by breaking text down to recurring words in the text
and calculating a hash out of the remaining string of words. In the end MP6 as hash function
results in getting the same hash for similar inputs. Furthermore, the parameters of the algorithm can
be altered to change the behaviour being more or less restrictive.

Removing duplicates or near duplicates from the list would tesuhissing, still potentially useful,
documents. There we changed the structure of the result, to include documents, which are removed
due to their closeness to already existing documents within the recommendation list. In the result
list, a new field wa introduced, which holds all the potential duplicates. This enables frontends or
visualisations to present these results to the user when they might be of use.

In the following an example is given for a result list, which contains an item, completedditioaal
items, which have been identified as neduplicates:

{
"provider" : “federated"
"totalResults" o1,
"partnerResponseState” |

"systemID" : "Europeana"
"success” : true
}
1.
"result" [

"resultGroup" 0

{
"resultGroup" 0,
"documentBadge” : { }

}

{
"resultGroup" 0.
"documentBadge" : { }

h
]

”tjocumentBadge" A
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3.8 Partner Implementations

3.8.1 Opensearch

The PartnerWizard (or EExpresso) is an attempt to ease timwarding for new partners, especially
for those who lack the technical skills to develop afleliged Partner Recommender. At the same
time we try to support as many partners as possible mvijgling Partner Recommenders using
standard protocols. For that reason we implemented a Parther Recommender using the OpenSearch
standard, a widely used search entry point description. OpenSearch is based on the idea that
supporting systems provide a putlii accessible description about their supported search interface.
This information is interpreted to utilize the underlying collection for querying and works as follows:
First,the requester, our example implementation, retrieves the OpenSearch descrigtioument,

I.e., https://en.wikipedia.org/w/opensearch_desc.php, for the search entry point and interprets it to
gather information about how the according fields and values that have t@belsen requesting a
search. Secondhe requestemow usesthis description to formulate a query and prepare a search
request to the described search entry point.

The example implementation, also known as open search partner connector, is meant as template

for providers supporting this type of format to integrate theystems with minimal effort into the

99.-/9{{ AYFNIAGNHZOGddINEP ¢KS GSYLIX FGS AYLI SYSydl
management system.

3.8.2 Wikipedialocal

To increase the available sources, KNOW implemented an additional partner recoemnmadghly
for system testing and for demonstration purpose. This additional partner is based on the content of
the English version of Wikipedia. Thealavas processed and indexading Apache Lucene.

Integrating this index as a Partner Recommender didcaose much effort and can be seen as an
example how future partners could use the architecture of the federated recommender to integrate
their system into an already provided infrastructure. Furthermore, they could also use the created
partner recommendedirectly to serve the data to their own frontends without passing through the
federated recommender. This lowers the effort specially for new data providers that are starting to
build up a new collection.
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The result of this effort can be seen at the demstrator of KNOW This Partner Recommender is
hosted on Github:
https://github.com/EEXCESS/recommender/tree/knowDev/modules/partners/wikipedialocal

3.8.3 Wikipedia for Schools

The EEXCESS project is focused on promoting cultural heritage and awareness building for cultural
content in sources that are underrepresented in public. One possibility to build this awareness is to
introduce these sources to young useia, example pupils. From the engineering point of view, a

first step to support this was the introduction of the age span in the partner configuration where
partners are able to define an appropriate age for users. Supported by this feature the partners ca
be selected for users that might benefit the most from their content.

As showcase fax partner where for example adult users might benefit less from the content but

minors would, we introduced an artificial partner based on the content of Wikipedigdbool¥’.

This resource is a smaller and Curriculum based version of Wikipedia where inappropriate content is
FAEtGSNBR IyR (G2LIAOa FNB GARASR G2 FAG G2 GKS ySS
charity organisation and can be visiteddownloadedat the website. To build this partner the

already discussed index creation process for Wikipedia was used with the age limit set for minors. In
combination with the age source selection these results will only be shown to users that explicitly

state being undea certainage.

? http://eexcessdemo.knowcenter.tugraz.at/#/systendemo

10 http://schools-wikipedia.org/
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3.9 System testing and performance evaluation

3.9.1 Demo Server

In the beginning of the project it was planned to have two servers provided by JRS. One that
represents the stable version of the system where all the already shéadi frontends were able to

call with no changes of the API or system changes. The other $eststhe latest status of the
project where the frontends could test the new calls and adopt their system. After a while it turned
out that this setup leaveb little room to test the federated recommender itself appropriately.

Changes of th&P| system tests, or changes of the internal algorithms lead to bottleneck in the work
of others. The resolve this isSUeNOW created an own instance of the federated recommender that

is running ora separatesystem. This new server can be used for all kinds of evaluations and
inspections. Changes in tWd”Ican now be tested without interfering with other components of the
EEXCESS ecosystem. Furthermore, new showcase partners can be implemented and demonstrated
for future featuresas a means aéxploitation

To give interested parties insights into the possibilities and functionality of the system KNOW created
a dedicatedvebsite that demonstrates several approaches and algorithms implemented in the
federated recommendér. This site containthree demonstration pages) a general system demo,

i) a demo for the block ranking approach and iii) a query formulation demddudemonstrators

will be added. (E.g. Partner Wizard Demonstrator)

3.9.1.1 GeneralSystemDemonstrationPage

Thegeneralsystem demastrationis the basic configuration of the demonstrator and gives the user
the opportunity to fill in keywords or phrases, by gat) them in quotation marks, and query the
partners of the system. The selection of which partners are going to be queried can be made by the
user. After sending the query the list of results will be presented to the Uis&igure7 a screenshot

of the basic system demonstration is given.

™ hitp://eexcessdemo.knovscenter.tugraz.at/#/systerdemo
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Figure7: Thebasic systendemonstrationof the KNOW prototype consisting of a query input box and the
options to select the partner sources to query.

3.9.2 Block Ranking Demmustration Page

The block ranking demonstration shows the approach, which splits the result list into a number of

blocks. The users have to enter a query and their interests. These aree¢heto the system, the
query is expanded for the diversification approach, and in the end the blocked list is returned.

This blocked list and the original list a presented to the user side by side to demonstrate the
difference between these two approaeh. InFigure8 a screenshot is presented to illustrate the

block ranking demonstration.
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Figure8: The block ranking demonstration, whertle block recommendation list is directly compared to the

by Napoleon Bonaparie , the Emperor of e French fom 1804 1o 1815, butmany

default result list.

3.9.3 QueryFormulation Demastration Page

The query formulation demonstration was created based on the discussion with partners. Some
remarked that they lacked understanding, to vilextend the result change, if the query formulation

algorithm is modified.
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The demonstrator presents two lists to the user. The first list is generated using the default query
formulation;the second is generated by the user specified query formulatiath tWis tool the

query formulation algorithms can be compared and evaluated by an domain expert. In addition to
the result, the output of the query formulation stage, i.e. the final query as submitted to the partner,
is displayedin Figure9 a screenshot shows the comparison of two recommendation result lists.

Figure9: Screenshot of the query formulation strategyemonstration, where two diferent result lists can be
compared, which have been generated via two different query formulation strategies.
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