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1 9ȄŜŎǳǘƛǾŜ {ǳƳƳŀǊȅ 

This document describes the technical details of the second prototype developed within the EEXCESS 

federated recommender. It gives an insights into the recent development conducted within work 

package 3, in particular in regard to the algorithms within the Federated Recommender component 

and the work on Narrative Paths.  

The main task of the Federated Recommender is to take a Secure User Profile as input, and to utilise 

the so called Partner Recommenders as proxies to retrieve relevant items from the content 

providers. The task of the Partner Recommenders is thereby to translate the Secure User Profile into 

a search request tailored towards the respective content provider. Content providers are also called 

sources, as they provide the items to be recommended to the user. In addition, the Federated 

Recommender provides all the necessary functionality to allow new partner sources to register 

themselves dynamically and thus become part of the EEXCESS system. 

The task of the Federated Recommender consists of the following steps: 

¶ Analysis of the input user profile, e.g. language detection 

¶ Selection of suitable sources, e.g. based on language, based on topics 

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

expansion 

¶ Partner specific query transformation, e.g. grouping of the query  

¶ Result set filtering and processing, e.g. de-duplication, language detection 

¶ Result set aggregation, e.g. topic-sensitive aggregation, result set blocking 

The research work on the Federated Recommender centres on these topics:  

¶ Diversification of the result list via query expansion  

¶ Personalisation of the recommendations via source selection techniques 

¶ Support the serendipity effect by taking the long term context of a user into account 

¶ Combine all techniques for result set aggregation via block ranking 

¶ Evaluation of the algorithms via crowd sourcing 

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

¶ Development of the PartnerWizard to ease the process of adding new partners, including a 

web based tool to allow to optimise the query strategy without technical knowledge, i.e. the 

users are given a set of possible result lists generated with different ranking strategies and 

only have to vote for the better list 

¶ New features 

o Support of many new features to improve the recommendation results, e.g. support 

for the main topic, support for filtering for age and time ranges 

o Additional calls to support clients, e.g. preview image 

¶ Quality improvements 
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o Many performance optimisations and source code improvements, e.g. reduce the 

number of issues reported by SonarQube by 1000+ 

o Performance tests to estimate the maximum number of users of the EEXCESS 

platform 

¶ 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 of the progress is given here: 

¶ Pseudo relevance feedback algorithms have been evaluated and integrated and the results 

were published 

¶ Approaches for diversification were implemented and compared against state-of-the-art and 

the results were published 

¶ The inteƎǊŀǘƛƻƴ ƻŦ ǳǎŜǊΩǎ ƛƴǘŜǊŜǎǘ ƛƴǘƻ ǘƘŜ ǉǳŜǊȅ ǇǊƻŎŜǎǎƛƴƎ ƘŀǾŜ ōŜŜƴ ƛƳǇƭŜƳŜƴǘŜŘ ŀƴŘ ŦƛǊǎǘ 

results are promising, leaving the evaluation as next step 

¶ A block ranking approach has been implemented and made available via a dedicated 

demonstrator; an evaluation strategy via crowdsourcing has been design and internally 

validated; the actual evaluation will be conducted in the near future 

¶ The process of adding new partners has been answered by the introduction of the 

PartnerWizard ς collaboration jointly with JRS and work package 4 

¶ For query splitting and query segmentation we assessed the current state-of-the-art 

¶ Work on analysing the behaviour of partner systems continued leading to new suggestion 

how partner could implement their query formulation strategy; changes in the input format 

were required to allow such strategies 

¶ In terms 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 implemented 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 the Narrative Paths demonstrator is to go beyond the recommendation of single items by 

suggestƛƴƎ ŀƴ ƻǊŘŜǊŜŘ ǊŜŀŘƛƴƎ ǇŀǘƘ ǊŜƭŜǾŀƴǘ ǘƻ ǘƘŜ ǳǎŜǊΩǎ ƛƴŦƻǊƳŀǘƛƻƴ ƴŜŜŘΦ hǳǊ ǿƻǊƪ Ƙŀǎ 

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 on narrative paths reported in 

this deliverable focuses on the following topics: 

¶ Establishing a theoretical performance boundary (optimal baseline) for the evaluation of 

citation extraction from research papers full texts  

¶ Evaluation of the citation extraction component of the narrative paths recommender 

¶ Investigating different ordering strategies for narrative paths1 

                                                            

 

1
 
1
 Only one of the ordering strategies has been implemented and evaluated so far. The work on the implementation and evaluation of the 

additional strategies will follow 
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The development work on Narrative paths reported in this deliverable consists of: 

¶ The development of a proof-of-concept demonstrator 

¶ 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). 
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2 LƴǘǊƻŘǳŎǘƛƻƴ 

(Note: Much of this introduction is taken directly from D3.2 and this section serves to make this 

document self-contained.) 

The EEXCESS framework is an open extensible system to recommend cultural resources from the 

web. Although the initial set of source collections is pre-set (the partner systems 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, we have designed and implemented a distributed system in which existing item 

information and search indices of the collections remain under the control of each partner system. 

We have developed a software layer (i.e. a reference implementation) for partners to add to their 

systems as a building block, leaving each partner with a minimum of configuration and lines of code 

to write for joining the system. We have configured and set up the reference implementation for 

each of our existing partners, and have written documentation2 so that new partners can follow the 

steps to build and deploy the 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 consumer (client) 

of the recommender framework. All communication takes place via RESTful APIs and data can be 

transmitted in either JSON (preferred) or XML. 

Figure 1 shows a typical configuration of the framework, consisting of the partner systems exposing 

their source collections via our reference implementation, the federated recommender, and a client 

that triggers the recommendation cycle and consumes the final recommendations. 

 

                                                            

 

2
 https://github.com/EEXCESS/eexcess/wiki/Implementation-of-a-New-Partner-Recommender   
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Figure 1: A typical configuration of the framework includes a client, a federated recommender, and several 

partner systems. 

A more detailed overview of the inner workings of the Federated Recommender is given in Figure 2. 

In this schematic the main processing steps are depicted that are described in detail within this 

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. 
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Figure 2: A detailed overview of the individual steps within the Federated Recommender. 
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2.1 Status of this Document 

This is the final version of deliverable D3.3. 

2.2 Related Documents 

Deliverable D3.1 from year 1 presented an overview of the research challenges that form the basis of 

the prototype presented here. Deliverable D3.2 from year 2 presented the first federated 

recommender prototype and the state of the development. The PartnerWizard is jointly developed 

together with work package 4 and is also covered in D4.3. 
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3 CŜŘŜǊŀǘŜŘ wŜŎƻƳƳŜƴŘŜǊ 

3.1 Published Evaluation Results 

This section presents a selection of dissemination activities in regard to the Federated Recommender, 

ranging from the evaluation of the aggregated vertical search and result list diversification strategies 

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 topics system testing, tuning, evaluation, benchmarking and exploration of new 

evaluation ideas. Many topics of the conference and its co-located labs are closely related to the 

99·/9{{ ǇǊƻƧŜŎǘ ŀƴŘ ƛǘǎ ƎƻŀƭǎΦ ¢ƘŜ ǇŀǇŜǊ ά9Ǿŀƭǳŀǘƛƻƴ ƻŦ tǎŜǳŘƻ wŜƭŜǾŀƴŎŜ CŜŜŘōŀŎk Techniques for 

/Ǌƻǎǎ ±ŜǊǘƛŎŀƭ !ƎƎǊŜƎŀǘŜŘ {ŜŀǊŎƘέ (Ziak and Kern, 2015), written by KNOW, was accepted at the CLEF 

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

This work describes an approach to evaluate aggregated recommendation 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 block ranking approach. Possible pitfalls could be identified 

and set of guidelines have been developed to conduct such evaluations. Furthermore, the 

results of this initial study indicates that the query expansion approach based on pseudo 

relevance using Wikipedia 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 Text-based Information Retrieval (TIR 2015) 

KNOW could show that specific query expansion techniques are in fact capable achieving search 

result diversification in the paper "Efficient Search Result Diversification via Query Expansion Using 

Knowledge Bases" (Rubien and Kern, 2015). This paper has been published at the TIR workshop of 

the DEXA 2015 conference. Traditional search result list diversification approaches are linked with 

high computational complexity and thus yield long response times (Jain et al., 2004; Gollapudi et al., 

2009). This is not feasible in particular 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. The benefits of that approach are a reduction of latency. This is due to lower 

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 
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achieved a comparable extent of diversification in regard to the baseline: "Diversifying search 

results," R. Agrawal et. al., in WCM of ACM 2009 (Agrawal et al., 2009). 

The baseline algorithm achieves search result diversification by requesting a much larger list of 

search results whereof the presented search result 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 search results 

as well as queries. Thus, each search result needs to be 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 classification scheme, since it overcomes the diversification process by 

ŜȄǇŀƴŘƛƴƎ ǘƘŜ ǳǎŜǊ ŘŜŦƛƴŜŘ ǉǳŜǊȅΦ ¢ƘŜǊŜōȅ ǿŜ ǳǘƛƭƛǎŜ ŀ ƪƴƻǿƭŜŘƎŜ ōŀǎŜΣ ǿƘŜǊŜ ǘƘŜ ǳǎŜǊΩǎ ǉǳŜǊȅ ƛǎ 

expanded to form a new query, which is then submitted to the underlying search engines. The 

baseline algorithm is restricted to select just out of the results being retrieved via the original query, 

whereas the query expansion technique should also help to increase the recall.  

For our query expansion a knowledge base is searched to find related terms on demand. The 

generated related terms are ranked and the top-ranked terms are picked. The knowledge base itself 

is the English Wikipedia, which has been carefully pre-processed. In the pre-processing, all articles 

are split into paragraph following the intuition 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 query by simply adding 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 syntax is supported and implemented. 

 

3.1.3 Mensch und Computer 2015 (MuC 2015) 

The MuC conference series targets topics centred on human-computer interaction. It offers a wide 

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

ŎƻƴŦŜǊŜƴŎŜ ǘƘŜ ǿƻǊƪǎƘƻǇ ά{ƳŀǊǘ CŀŎǘƻǊƛŜǎΥ ¦ǎŜǊ-centred information systems for future 

ŎƻƭƭŀōƻǊŀǘƛƻƴέ ǿŀǎ ƻǊƎŀƴƛȊŜŘΦ Lƴ ǘƘƛǎ ǿƻǊƪǎƘƻǇ ŘƛŦŦŜǊŜƴǘ ŀǇǇǊƻŀŎƘŜǎ ƻƴ ǎǳǇǇƻǊǘƛƴƎ ǎƘƻǇ ŦƭƻƻǊ 

workers with information systems were presented and discussed. While the first part 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. 
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The papŜǊ ά¦ƴƛŦƛŜŘ LƴŦƻǊƳŀǘƛƻƴ !ŎŎŜǎǎ ŦƻǊ YƴƻǿƭŜŘƎŜ ²ƻǊƪŜǊǎ Ǿƛŀ ŀ CŜŘŜǊŀǘŜŘ wŜŎƻƳƳŜƴŘŜǊ 

{ȅǎǘŜƳέ3 (Gursch et al., 2009) was submitted to the workshop and accepted by the workshop board. 

This publication describes the idea behind the EEXCESS system and its possible use in a 

manufacturing environment. To keep up with ever increasing demand in terms of production 

efficiency shop floor workers and knowledge workers coordinating the shop floor activities need an 

easy access to a wide range of knowledge sources. Due to historical reasons and depending on the 

company in question a number of different knowledge sources might exist. Especially workers who 

only infrequently work with knowledge sources might lack the familiarity to successfully interact with 

the needed knowledge source. At this point the EEXCESS federated system 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 diverseness 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 workshop potential 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 were lively discussed at 

the workshop. Many workshop participants considered the EEXCESS system to be promising tool to 

ǎƛƳǇƭƛŦȅ ŀŎŎŜǎǎ ǘƻ ƪƴƻǿƭŜŘƎŜ ǿƛǘƘƛƴ ǘƘŜƛǊ ŎƻƳǇŀƴȅΦ !ƭǎƻ ǇƻǎƛǘƛǾŜ ŦŜŜŘōŀŎƪ ǿŀǎ ƎƛǾŜƴ ǘƻ ǘƘŜ ǎȅǎǘŜƳΩǎ 

capability to combine internal information sources (e.g. discussion forum) with external information 

sources (e.g. Wikipedia). 

 

  

                                                            

 

3 http://dl.mensch-und-computer.de/handle/123456789/4712 
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3.2 Source selection 

Since the EEXCESS ecosystem is growing in quantity of supported partner sources it becomes 

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 actually sent. 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 fewer sources 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 each of this languages. Therefore a multilingual result 

list may confuse users. 

¢ƘŜ {ŜŎǳǊŜ ¦ǎŜǊ tǊƻŦƛƭŜ Ƴŀȅ Ŏƻƴǘŀƛƴ ƛƴŦƻǊƳŀǘƛƻƴ ŀōƻǳǘ ǘƘŜ ǳǎŜǊΩǎ ǇǊŜŦŜǊǊŜŘ ƭŀƴƎǳŀƎŜǎΦ ¢Ƙƛǎ 

ƛƴŦƻǊƳŀǘƛƻƴ Ŏŀƴ ǘƘŜƴ ōŜ ǳǎŜŘ ǘƻ ŦƛƭǘŜǊ ǎƻǳǊŎŜǎΣ ǿƘƛŎƘ ŎƻƴǘŀƛƴƛƴƎ ŘƻŎǳƳŜƴǘǎ ƛƴ ǘƘŜ ǳǎŜǊΩǎ ƭŀƴƎǳages. 

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 approach 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 and ZBW will not 

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 Category depending partner source selection 

!ǊƎǳŀōƭȅ ǘƘŜ Ƴƻǎǘ ƛƴǘŜǊŜǎǘƛƴƎ ŀǇǇǊƻŀŎƘ ŦƻǊ ǎƻǳǊŎŜ ǎŜƭŜŎǘƛƻƴ ƛǎ ŀƴ ŀǳǘƻƳŀǘƛŎ ƳŀǘŎƘƛƴƎ ƻŦ ŀ ǳǎŜǊΩǎ 

ŎƻƴǘŜȄǘ ŀƴŘ ǉǳŜǊȅ ǘƻ ǘƘŜǎŜ ǎƻǳǊŎŜǎΣ ǿƘƛŎƘ ǇƻǘŜƴǘƛŀƭƭȅ ōŜǎǘ ǎŀǘƛǎŦȅ ǘƘŜ ǳǎŜǊΩǎ ƛƴŦƻǊƳŀǘƛƻƴ ƴŜŜŘΦ 

Technically, this type of source selection is 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 categories, also named 

domains. The same is done for each content provider. For each query the similarity of these two sets 
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can be 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 judged by an algorithm. We expect several barriers if partners 

have to set up a domain mapping for their own source:  

¶ Partners might exert a tendency to believe their content to cover most of the categories  

¶ All partners would need to stick to a general predefined category structure that may not 

satisfy themself 

¶ The category assignment must be continuously updated or newly weighted when their 

corpus grows or shrinks 

¶ The category weights must be of same scale as of other sources 

Therefore we opted to implement and utilise 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 fine grained categories. 

For this step we generate a large set of random words which are sent consecutively as search request 

to each PartnerRecommender. The received results are analysed and categorized according to the 

categorization scheme. This way, we build a weighted category tree for each partner. The probing 

process is a time-consuming task, therefore the results of that extraction process is stored 

persistently. At each server start the mappings are retrieved from the persistent storage. Subsequent 

probing can 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 registered 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 topics-sensitive source 

selection. The 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 Schools corpus. This scheme is already 

partially implemented and will soon be available as an alternative to the WordNet domains. 
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3.3 Block Ranking 

One of the main challenges of the Federated Recommender is to provide recommendations, which 

ŀǊŜ ŀǘ ǘƘŜ ǎŀƳŜ ǘƛƳŜ ǊŜƭŜǾŀƴǘ ǘƻ ǘƘŜ ŎǳǊǊŜƴǘ ǳǎŜǊΩǎ ƛƴŦƻǊƳŀǘƛƻƴ ƴŜŜŘ ŀƴŘ ŀƭǎƻ ǎŀǘƛǎŦȅ ŀŘŘƛǘƛƻƴŀƭ 

criteria. The main additional criteria are: i) diversity of the recommendations to provide a broad 

selection of items being recommended, ii) personalisation of the recommendation tweaked towards 

the individual settings of the respective user and iii) recommendation results to yield the serendipity 

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 selection as the most 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 evaluations 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 in a federated setting yield good acceptance rates (Arguello et al., 

2012; Bota et al., 2015). The 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 recommendations 

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 recommendation 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 de-duplicated 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 the secure user profile. Again, query 

expansion techniques are utilised to provide results that are tweaked towards topics which represent 

ǘƘŜ ƛƴǘŜǊǎŜŎǘƛƻƴ ōŜǘǿŜŜƴ ǘƘŜ ŎǳǊǊŜƴǘ ǳǎŜǊΩǎ ŎƻƴǘŜȄǘ ŀƴŘ ǘƘŜ Ǉŀǎǘ ǳǎŜǊ ōŜƘŀǾƛƻǳǊΦ   

A demonstrator was created to show the results of this approach on the Know-Center Demo Page4.  

To test the effectiveness of the block ranking approach we have chosen crowdsourcing as evaluation 

method. The setup is based on insights of the 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 
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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 profiles. 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 approach 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 basic list. The 

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 crowdcrafting5 platform. The first, revised prototypical 

version is already uploaded6. 

  

                                                            

 

5
 http://crowdcrafting.org  

6
 http://crowdcrafting.org/project/resultlistevaluation/ (tentative URL, might change in the future) 

http://crowdcrafting.org/
http://crowdcrafting.org/project/resultlistevaluation/
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3.4 Query Splitting 

The approach regarding query splitting was first introduced in Deliverable D3.2. Here KNOW 

investigates the strategies of splitting verbose queries into smaller sub queries, as some 

partner systems tend to have problems processing verbose 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 to split 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 may match multiple nodes at once. Therefore at first the query terms 

need to be disambiguated, which turns 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 segmentation. Here we follow the approach of Hagen et al. 

(Hagen et al., 2012) which seems 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 sub-approaches is currently pending 

and therefore not enabled in the current prototype. 
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3.5 PartnerWizard 

The idea behind the PartnerWizard has been first described in the half-year management report 

February-July 2015 for work package 3, also presented in Deliverable D9.5.  

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 EEXCESS. This appears to be necessary are 

many of the memory organisations lack the know-how and the human resources (i.e. software 

developers) to develop a custom Partner Recommender. The PartnerWizard is the result of this 

discussion and has now advanced in its development. 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 

Recommender, should no longer be required to connect new partners. KNOW and JRS are tightly 

collaborating in the development of the PartnerWizard, in their respective work packages, namely 

WP3 and WP4. 

Algorithms within the PartnerWizard should take care of as much 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 inferred and need to be manually entered, e.g. name or URL of the potential 

partner. A web interface, designed to be self-explanatory, guides the user through the configuration 

process and asks for input at appropriate times. At the end of the configuration process 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. 

The PartnerWizard is designed as a solitary component. Hence, it is built 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 

The PartnerWizard guides the user, in this case a domain expert that is familiar with the new partner, 

through the configuration of a new Partner Recommender. During this process, the PartnerWizard 

does as many steps automatically as possible. On few occasions human input is still necessary. To 

make the process simple and easy to use, a Web-GUI guides though the configuration process. Figure 

3 depicts the main steps in the configuration process. 

A new configuration process is started by accessing the Web GUI. At first, the user will be asked to 

specify basic connection information, e.g. partner service name, the partner URL, optionally required 

access credentials. After that, sample queries need to be specified. These samples 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 query pre-processing techniques 
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like query splitting or query expansion. 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 done in a graphical 

interface in a point-and-click fashion. To provide this functionally the PartnerWizard has 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 query is used for the request. As only the structure of the 

result (i.e. its JSON or XML formatting) is of interest at this point, a non-optimized query is usable, as 

long as it retrieves a non-empty result list from the partner's system. Here also the specified partner 

URL and access credentials are needed for the first time in the configuration process. 

After the aforementioned steps are completed, the PartnerWizard checks which query generators 

work with the partner systems at hand. To do this, each query generator is 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 generator 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 context is 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 both disabled, 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 two different result lists, the user has to judge which list 

fits the underlying query best. The configuration which leads to the list favoured by 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 is preferred. Simplicity can mean less 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 Partner Recommender can then be 

created either as a war file, to be deployed on a web 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 result mapping 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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Figure 3: Activity Diagram depicting all necessary steps to configure a new partner connection. The main 

steps are done by the PartnerWizard in conjunction with the user supplying inputs. 
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3.5.3 Web GUI 

The Web GUI of the PartnerWizard is aimed at the guiding the user through all necessary task during 

the partner configuration. Figure 4 shows a sequence diagram with the interactions between the 

user, PartnerWizard and the partner system. Most communications is done between the 

PartnerWizard and the partner system. Only connection settings, which cannot be gathered 

otherwise, need to be specified by the user. 

Each individual configuration process is triggered by the 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 user, the querying is done completely by the PartnerWizard. 

 

Figure 4: Sequence diagram describing the interaction between the user, PartnerWizard and the partner 

system. After the user initiates the configurations, the PartnerWizard guides the user through the 

configuration process. As the PartnerWizard queries 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, partner 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 query. Figure 5 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 scheme is managed completely by the PartnerWizard. 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 them. 

Hence, the user has to inspect less list pairs. Such cases are handled by the PartnerWizard completely 

internally. This means, that the user is only presented with pairs of results lists which differ in at least 

one result. 

After all configurations have been tested, the winning configuration is used to create the new 

partner connecter. This is also done by the PartnerWizard. To finish the setup process, the user is 

required to specify if the Partner Recommender should be built as a war or jar file. The resulting file 

can then be deployed and executed at an available server or as part of the EEXCESS system 

landscape. 
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Figure 5: Screenshot of the the PartnerWizard GUI. This image shows two result lists, where the user has 

already selected 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. 

Especially for the resource consumption, where we spent efforts to rise the efficiency, while 

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

¢ƘŜ ƎŜƴŜǊŀƭ άǊŜŎƻƳƳŜƴŘέ ŎŀƭƭΣ Ƙŀǎ ōŜŜƴ ǎǇƭƛǘ ƛƴǘƻ ǘǿƻ ŎŀƭƭǎΥ άǊŜŎƻƳƳŜƴŘέ ŀƴŘ άƎŜǘ5ŜǘŀƛƭǎέΦ ¢ƘŜ 

ǊŜǿƻǊƪŜŘ άǊŜŎƻƳƳŜƴŘέ Ŏŀƭƭ ƴƻǿ Ƨǳǎǘ ƎƛǾŜǎ ŀ ōŀǎƛŎ ǊŜǎǳƭǘ list with very limited extra information. The 

ǊŜǘǊƛŜǾŀƭ ƻŦ ŀƭƭ ŀǾŀƛƭŀōƭŜ ƛƴŦƻǊƳŀǘƛƻƴ Ƙŀǎ ǘƻ ōŜ ƳƻǾŜŘ ǘƻ ǘƘŜ άƎŜǘ5Ŝǘŀƛƭǎέ ŎŀƭƭΣ ǿƘƛŎƘ ǿƛƭƭ ōŜ ŘƛǎŎǳǎǎŜŘ 

on in detail later. 

Furthermore, additional functionality has been added to allow new content providers the option 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 implementing their own partner recommender. For this 

ǇǳǊǇƻǎŜ ǘƘŜ ǇŀǊŀƳŜǘŜǊ άƛǎ¢ǊŀƴǎŦƻǊƳŜŘbŀǘƛǾŜέ ǿŀǎ ƛƴǘǊƻŘǳŎŜŘ ƛƴ ǘƘŜ ǇŀǊǘƴŜǊ ŎƻƴŦƛƎΦ 

This feature is only for partners with technical know-how. The existing transformation process will be 

still used for the majority of partners, especially for partners generated with the newly developed 

tŀǊǘƴŜǊ²ƛȊŀǊŘΦ ¢Ƙƛǎ ŀƭǎƻ ŀǇǇƭƛŜǎ ǘƻ ǘƘŜ ƛƴǘǊƻŘǳŎŜŘ άƎŜǘ5Ŝǘŀƛƭǎέ ŎŀƭƭΦ 

3.6.2 Partner Recommender Configuration  

Many new features were introduced to the system and therefore the partner badge and the derived 

partner configurations were extended by a number new parameters. By now the partner badge 

consists of following parameters: 

¶ άǎȅǎǘŜƳL5έ - The unique system identifier of the partner recommender 

¶ άŦŀǾLŎƻƴ¦Ǌƛέ - The URI to the favIcon of the partner which will be cached 

¶ άǇŀǊǘƴŜǊ/ƻƴƴŜŎǘƻǊ9ƴŘǇƻƛƴǘέ - The address of the registered partner recommender 

¶ άƭƻǿŜǊ!ƎŜ[ƛƳƛǘέ ŀƴŘ άǳǇǇŜǊ!ƎŜ[ƛƳƛǘέ - To select sources according to the age of the user 

¶ άƭƻǿŜǊ5ŀǘŜ[ƛƳƛǘέ ŀƴŘ άǳǇǇŜǊ5ŀǘŜ[ƛƳƛǘέ - To filter items on the partners by date 

¶ a list of tags - introduced as field for partners to define according tags 

¶ a list of partner domains - domains of the partner for source selections set by the system 

¶ a list of supported languages - languages of the items of the partner 

¶ άǉǳŜǊȅDŜƴŜǊŀǘƻǊ/ƭŀǎǎέ - ǘƘŜ ǉǳŜǊȅ ƎŜƴŜǊŀǘƻǊ ǘƘŀǘ ƛǎ ǳǎŜŘ ǘƻ ǘǊŀƴǎƭŀǘŜ {¦tΩǎ ǘƻ ǉǳŜǊƛŜǎ 
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¶ άƛǎvǳŜǊȅ9ȄǇŀƴǎƛƻƴ9ƴŀōƭŜŘέ - if query expansion should be used for the partner 

¶ άƛǎvǳŜǊȅ{ǇƭƛǘǘƛƴƎ9ƴŀōƭŜŘ -  if query splitting should be used for the partner 

¶ άǇŀǊǘƴŜǊYŜȅέ - should be set if the partner want to restrict access further 

 

Where the configuration extends this list with following fields: 

¶ άǎŜŀǊŎƘ9ƴŘǇƻƛƴǘέ - The URI of the API of the partner to retrieve documents 

¶ άŘŜǘŀƛƭ9ƴŘǇƻƛƴǘέ - The URI of the API of the partner to retrieve document details 

¶ άǳǎŜǊbŀƳŜέ ŀƴŘ άǇŀǎǎǿƻǊŘέ - Access credentials for the partner Api 

¶ άŀǇƛYŜȅέ - ApiKey to access the partner system 

¶ άŦŜŘŜǊŀǘŜŘwŜŎƻƳƳŜƴŘŜǊ¦wLέ - URI of the federated recommender to register the partner 

¶ άƳŀǇǇƛƴƎ[ƛǎǘ¢ǊŀƴǎŦƻǊƳŀǘƛƻƴCƛƭŜέ - List transformation file 

¶ άƳŀǇǇƛƴƎhōƧŜŎǘ¢ǊŀƴǎŦƻǊƳŀǘƛƻƴCƛƭŜέ - Object transformation file 

¶ άƛǎ¢ǊŀƴǎŦƻǊƳŜŘbŀǘƛǾŜέ - LŦ ƛǘΩǎ ƴƻǘ ƴŜŎŜǎǎŀǊȅ ǘƻ ǘǊŀƴǎŦƻǊƳ ǘƘŜ ŘƻŎǳƳŜƴǘǎ ōǳǘ ƳŀǇ ǘƘŜƳ 

directly to the internal format 

 

3.6.3 Automatic Partner 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 partners and to 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 

άtŀǊǘƴŜǊ .ŀŘƎŜέ ŀǎ ǇŀȅƭƻŀŘ ǿƛǘƘƛƴ ǘƘŜ ǊŜǉǳŜǎǘΦ ¢ƘŜ ǇŀǊǘƴŜǊ ōŀŘƎŜ ƛǎ ǳǎŜŘ ŦƻǊ ǊŜƎƛǎǘŜring the partner 

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 partner was 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 at start-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 registration directly 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 every ten minutes 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 implemented 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 

άŦŜŘŜǊŀǘŜŘwŜŎƻƳƳŜƴŘŜǊ¦ǊƛέΦ 

 

3.6.4 PreviewImage/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 moved from the clients to the Federated Recommender 

component. 

One of these functionalities is the PreviewImage 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 image cannot 

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 favicon 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 clients can then easily retrieve 

the favicons from the Federated Recommender directly by sending the Partners system identifier 

and does not have to gather them from the URLs given in the PartnerBadge. This saves processing 

time on the frontend. 
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3.7 Quality Improvements and 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 

Github7. Since the system 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 access keys and credentials 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 re-added by less security-sensitive individuals. Therefore a 

programmatic change appeared to the only option, requiring additional development efforts. 

The administrator may now set two environment variables. The first one points to the global 

information for the system, i.e. a pathname to a key file for all the partners on the system. Even if a 

partner were re-deployed on the server the keys would not need to be touched. In addition this 

ŀǇǇǊƻŀŎƘ ƛƴŎǊŜŀǎŜǎ ǘƘŜ ǎŀŦŜǘȅ ƻŦ ǘƘŜ ǇŀǎǎǿƻǊŘǎ ǎƛƴŎŜ ǘƘŜȅ ŘƻƴΩǘ ƘŀǾŜ ǘƻ ōŜ ǎǘƻǊŜŘ ǿƛǘƘƛƴ ǘƘŜ ¢ƻƳŎŀǘ 

directory anymore.  

Since this approach turned out to be a great time saver during development, a second environment 

variable was introduced pointing towards the path to the federated recommender configuration. 

This configuration varies from system to system (e.g. file paths on Windows servers and Linux 

servers) and had to be altered previously every time it was deployed on a different server instance. 

As fall-back solution, 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 process 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 might compromise the system. 

It also enforces consistent coding style. 

The amount of potential problems could be reduced by over 1000 issues. Over 40% of 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 

                                                            

 

7
 https://github.com/EEXCESS/recommender 
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not an issue. Figure 6 shows a screenshot of the tool, which helped us to improve the source code 

base by a considerable amount. 

 

Figure 6: 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 objects, for example the Secure User Profile. The needed 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 system on a Maven Nexus repository hosted by KNOW8. It is a public repository that can easily be 

                                                            

 

8
 https://nexus.know-center.tugraz.at/  

https://nexus.know-center.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 used for creating a partner 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 introduced new fields 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 to allow 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 AND (conjunction) 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 query more expressive. 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 content 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. 

CƻǊ ŜȄŀƳǇƭŜ ŀ ǉǳŜǊȅ ǘƘŀǘ Ŏƻƴǘŀƛƴǎ ǘƘŜ ǉǳŜǊȅ ǘŜǊƳǎ ά[ƛŜǎǘŀƭέΣ άbŀǇƻƭŜƻƴέΣ άwƻƳŀƴ 9ƳǇƛǊŜέ ŀƴŘ 

ά.ǳǊƎǳƴŘƛŀƴ ²ŀǊǎέ ŎƻǳƭŘ ōŜ ŦƻǊƳǳƭŀǘŜŘ ǘƻ άLiestal OR Napoleon OR (Roman AND 

Empire) OR (Burgundian AND Wars) έ ǿƛǘƘƻǳǘ ŀ ƎƛǾŜƴ Ƴŀƛƴ ǘƻǇƛŎΦ Lƴ ǘƘƛǎ ŎŀǎŜ ǘƘŜ 

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

topic of the given query which could produce to the query ñ(Liestal) AND (Napoleon OR 

(Roman AND Empire) OR (Burgundian AND Wars)) έΦ !ǎ ǎƘƻǿƴ ƛƴ ǘƘŜ ǊŜǎǳƭǘǎ ŦƻǊ ǎƻƳŜ 

partners that are expected to increase precision but reduces recall.  

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 expected to produce a balanced result list. 

In the following an example is given, where the client explicitly sets a main topic (see 

άisMainTopic έύΣ ǿƘƛŎƘ ƛǎ ǘƘŜƴ ƘƻƴƻǳǊŜŘ ōȅ ǘƘŜ tŀǊǘƴŜǊ wŜŎƻƳƳŜƴŘŜǊ ǘƻ ǇǊƻŘǳŎŜ ŀ ǉǳŜǊȅ ǘƘŀǘ 

ōƻƻǎǘǎ ǘƘŜ Ƴŀƛƴ ǘƻǇƛŎ όǎŜŜ άgenerat ingQuery έύΥ 

{  

   "contextKeywords" : [  

      {  

         "text" : "Liestal" ,  

         "isMainTopic" : true  

      } ,  

      {  

         "text" : "Napoleon" ,  
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         "isMainTopic" : false  

      } ,  

      {  

         "text" : "Roman Empire" ,  

         "isMainTopic" : false  

      } ,  

      {  

         "text" : "Burgundian Wars" ,  

         "isMainTopic" : false  

      }  

   ] ,  

   "numResults" : 10 ,  

   "partnerList" : [  

      {  

         "systemId" : "KIMPortal" ,  

         "shortTimeStats" : null ,  

         "longTimeStats" : null  

      } ,  

      {  

         "systemId" : "Europeana" ,  

         "shortTimeStats" : null ,  

         "longTimeStats" : null  

      }  

   ]  

}  

 

 

 

 

{  

   "provider" : "federated" ,  

   "totalResults" : 4,  

   "partnerResponseState" : [  

      {  

         "systemID" : "Europeana" ,  

         "success" : true  

      } ,  

      {  

         "systemID" : "KIMPortal" ,  

         "success" : true  

      }  

   ] ,  

   "result" : [  

      {  

         "resultGroup" : [  

 

         ] ,  

         "documentBadge" :{  

            "id" : "/2058611/b7b250b8_8c43_4e30_8b0f_919b0d55cc04" ,  

            "uri" : "http://europeana.eu/resolve/record/2058611/b7b250b8_8c43_4e30_8b0f_919b0d55cc04" ,  

            "provider" : "Europeana"  

         },  

         "mediaType" : "IMAGE" ,  

         "previewImage" : "http://europeanastatic.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" ,  

         "title" : "Napoleon in Liestal" ,  

         "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))"  

      } ,  

      {  

         "resultGroup" : [  

 

         ] ,  

         "documentBadge" :{  

            "id" : "/2058611/81001657_de66_4d3e_9575_98b4dbbc27c5" ,  

            "uri" : "http://europeana.eu/resolve/record/2058611/81001657_de66_4d3e_9575_98b4dbbc27c5" ,  

            "provider" : "Europeana"  

         },  

         "mediaType" : "IMAGE" ,  

         "previewImage" : "http://europeanastatic.eu/api/image?uri=https%3A%2F%2Fkgapi.bl.ch%2Fmedia%2Fkim -

collect%2Fresources%2Fimages%2Fpreviews%2F81001657 - de66 - 4d3e - 9575 - 98b4dbbc27c5_0001.jpg&size=LARGE&type=IMAGE" ,  

         "title" : "Bonaparte's Empfang in Liestal" ,  

         "date" : "unknown" ,  

         "language" : "de" ,  

         "licence" : "http://creativecommons.org/licenses/by - nc - sa/4.0/" ,  

         "generatingQuery" : "(Liestal) AND (Napoleon OR (Roman AND Empire) OR (Burgundian AND Wars ))"  

      } ,  

      {  

         "resultGroup" : [  

 

         ] ,  

         "documentBadge" :{  

            "id" : "DIST_000005341" ,  

            "uri" : "https://www.kgportal.bl.ch/sammlungen#81001657 - de66 - 4d3e - 9575 - 98b4dbbc27c5" ,  

            "provider" : "KIMPortal"  

         },  

         "mediaType" : "IMAGE" ,  

         "previewImage" : "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 ölkerung von Liestal empfangen 

(Dezember 1797). \ n\ nRahmenart: Mit Rahmen/Mit Glas" ,  

         "date" : "unknown" ,  

         "language" : "de" ,  

         "licence" : "http://creativecommons.org/licenses/by - nc - sa/4.0/ \ n\ t \ t \ t \ t \ t \ t \ t " ,  

         "generatingQuery" : "(Liestal) AND (Napoleon OR (Roman AND Empire) OR (Burgundian AND Wars))"  
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      } ,  

      {  

         "resultGroup" : [  

 

         ] ,  

         "documentBadge" :{  

            "id" : "DIST_000005597" ,  

            "uri" : "https://www.kgportal.bl.ch/sammlungen#b7b250b8 - 8c43 - 4e30 - 8b0f - 919b0d55cc04" ,  

            "provider" : "KIMPortal"  

         },  

         "mediaType" : "IMAGE" ,  

         "previewImage" : "https://kgapi.bl.ch/media/kim - collect/resources/images/thumbs/b7b250b8 - 8c43 - 4e30 - 8b0f -

919b0d55cc04_0001.jpg" ,  

         "title" : "Bild, Napoleon in Liestal" ,  

         "description" : "undatiert, Napoleon mit milit ärischer 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 \ t \ t \ t \ t \ t \ t " ,  

         "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 information has 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 partners API. Other fields like, author, source or title 

where proposed as well. In fact, the support of specialised fields 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 are specified: 

{  

  "systemId" :  "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 

defining those in the first prototype were removed. The supported fields are specified within the 

EEXCESS documentation available online:  

https://github.com/EEXCESS/eexcess/wiki/%5B21.09.2015%5D-Request-and-Response-

format/db3b8f55411a04363298cd6b9352c8ba06dfbc96#query-format 

 

https://github.com/EEXCESS/eexcess/wiki/%5B21.09.2015%5D-Request-and-Response-format/db3b8f55411a04363298cd6b9352c8ba06dfbc96#query-format
https://github.com/EEXCESS/eexcess/wiki/%5B21.09.2015%5D-Request-and-Response-format/db3b8f55411a04363298cd6b9352c8ba06dfbc96#query-format
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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 partners by issuing 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 the old 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, 

5ŜǎŎǊƛǇǘƛƻƴΣ ǉǳŜǊȅ L5Σ ΧύΦ !ƭƭ ǘƘŜ ŘŜǘŀƛƭǎ ŀōƻǳǘ ǘƘŜ ŘƻŎǳƳŜƴǘ Ŏŀƴ ƴƻǿ ōŜ ƻōǘained via a second, 

dedicated call. 

¢ƻ ƎŜǘ ǘƘŜ ŘŜǘŀƛƭǎ ŦǊƻƳ ǘƘŜ tŀǊǘƴŜǊǎ ŀ ǎƻ ŎŀƭƭŜŘ ά5ƻŎǳƳŜƴǘ .ŀŘƎŜέ ǿŀǎ ƛƴǘǊƻŘǳŎŜŘ ǘƘŀǘ ǊŜǇǊŜǎŜƴǘǎ ŀ 

unique identifier of each document in the result list. This identifiers can be taken and send back as 

list to the Federated 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 which aggregates 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 visualisations, like the 

Visualization Dashboard (cf. Deliverable 2.4). 

¢ƘŜǊŜŦƻǊŜ ǘƻ ǘƘŜ ƴŜǿ άƎŜǘ5Ŝǘŀƛƭǎέ Ŏŀƭƭ ǿŀǎ ƛƴǘǊƻŘǳŎŜŘ to the already existing recommend call and 

documented on the EEXCESS wiki page: 

https://github.com/EEXCESS/eexcess/wiki/%5B21.09.2015%5D-Request-and-Response-

format/db3b8f55411a04363298cd6b9352c8ba06dfbc96#details-response-format 

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 transpaǊŜƴǘΣ ǘƘŜ άgeneratingQuery έ 

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 thereby improve 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 documented on the EEXCESS wiki pages: 

https://github.com/EEXCESS/eexcess/wiki/%5B21.09.2015%5D-Request-and-Response-

format/db3b8f55411a04363298cd6b9352c8ba06dfbc96#response-format  

https://github.com/EEXCESS/eexcess/wiki/%5B21.09.2015%5D-Request-and-Response-

format/db3b8f55411a04363298cd6b9352c8ba06dfbc96#details-query-format  

https://github.com/EEXCESS/eexcess/wiki/%5B21.09.2015%5D-Request-and-Response-format/db3b8f55411a04363298cd6b9352c8ba06dfbc96#details-response-format
https://github.com/EEXCESS/eexcess/wiki/%5B21.09.2015%5D-Request-and-Response-format/db3b8f55411a04363298cd6b9352c8ba06dfbc96#details-response-format
https://github.com/EEXCESS/eexcess/wiki/%5B21.09.2015%5D-Request-and-Response-format/db3b8f55411a04363298cd6b9352c8ba06dfbc96#response-format
https://github.com/EEXCESS/eexcess/wiki/%5B21.09.2015%5D-Request-and-Response-format/db3b8f55411a04363298cd6b9352c8ba06dfbc96#response-format
https://github.com/EEXCESS/eexcess/wiki/%5B21.09.2015%5D-Request-and-Response-format/db3b8f55411a04363298cd6b9352c8ba06dfbc96#details-query-format
https://github.com/EEXCESS/eexcess/wiki/%5B21.09.2015%5D-Request-and-Response-format/db3b8f55411a04363298cd6b9352c8ba06dfbc96#details-query-format
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https://github.com/EEXCESS/eexcess/wiki/%5B21.09.2015%5D-Request-and-Response-

format/db3b8f55411a04363298cd6b9352c8ba06dfbc96#details-response-format  

 

3.7.6 Deduplication 

Some partners tend to return very 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 duplicates is. To tackle this problem a fuzzy 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 using MD5 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 result in missing, 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 was 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, complete with additional 

items, which have been identified as near-duplicates: 

{  

  "provider" :  "federated" ,  

  "totalResults" :  1,  

  "partnerResponseState" :  [  

    {  

      "systemID" :  "Europeana" ,  

      "success" :  true  

    }  

  ] ,  

  "result" :  [  

    {  

      "resultGroup" :  [  

        {  

          "resultGroup" :  [] ,  

          "documentBadge" :  {  }  

        } ,  

        {  

          "resultGroup" :  [] ,  

          "documentBadge" :  {  }  

        } ,  

      ] ,  

      "documentBadge" :  {  

      },  

    } ,  

  ]  

}  

 

 

https://github.com/EEXCESS/eexcess/wiki/%5B21.09.2015%5D-Request-and-Response-format/db3b8f55411a04363298cd6b9352c8ba06dfbc96#details-response-format
https://github.com/EEXCESS/eexcess/wiki/%5B21.09.2015%5D-Request-and-Response-format/db3b8f55411a04363298cd6b9352c8ba06dfbc96#details-response-format
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3.8 Partner Implementations 

 

3.8.1 Opensearch 

The PartnerWizard (or EExpresso) is an attempt to ease the on-boarding for new partners, especially 

for those who lack the technical skills to develop a full-fledged Partner Recommender. At the same 

time we try to support as many partners as possible by providing Partner Recommenders using 

standard protocols. For that reason we implemented a Partner Recommender using the OpenSearch 

standard, a widely used search entry point description. OpenSearch is based on the idea that 

supporting systems provide a publicly 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 description document, 

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 to be set when requesting a 

search. Second, the requester now uses this 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 their systems with minimal effort into the 

99·/9{{ ƛƴŦǊŀǎǘǊǳŎǘǳǊŜΦ ¢ƘŜ ǘŜƳǇƭŀǘŜ ƛƳǇƭŜƳŜƴǘŀǘƛƻƴ Ŏŀƴ ōŜ ŜȄǇƭƻǊŜŘ ŀǘ ǘƘŜ ǇǊƻƧŜŎǘΩǎ ǎƻǳǊŎŜ ŎƻŘŜ 

management system. 

 

3.8.2 Wikipedia Local  

To increase the available sources, KNOW implemented an additional partner recommender, mainly 

for system testing and for demonstration purpose. This additional partner is based on the content of 

the English version of Wikipedia. The data was processed and indexed using Apache Lucene. 

Integrating this index as a Partner Recommender did not cause 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 recommender directly 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 demonstrator of KNOW9. 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 users, for 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 can 

be selected for users that might benefit the most from their content. 

As showcase for a 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 Wikipedia for Schools10. 

This resource is a smaller and Curriculum based version of Wikipedia where inappropriate content is 

ŦƛƭǘŜǊŜŘ ŀƴŘ ǘƻǇƛŎǎ ŀǊŜ ǘƛŘƛŜŘ ǘƻ Ŧƛǘ ǘƻ ǘƘŜ ƴŜŜŘǎ ƻŦ ŎƘƛƭŘǊŜƴΦ ¢ƘŜ ǇǊƻƧŜŎǘ ƛǎ ƭŜŘ ōȅ ǘƘŜ ά{h{ /ƘƛƭŘǊŜƴέ 

charity organisation and can be visited or downloaded at 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 under a certain age. 

 

  

                                                            

 

9
 http://eexcess-demo.know-center.tugraz.at/#/system-demo  

10
 http://schools-wikipedia.org/  

https://github.com/EEXCESS/recommender/tree/knowDev/modules/partners/wikipedialocal
http://eexcess-demo.know-center.tugraz.at/#/system-demo
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 published frontends were able to 

call with no changes of the API or system changes. The other server hosts the 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 leaves too little room to test the federated recommender itself appropriately.  

Changes of the API, system tests, or changes of the internal algorithms lead to bottleneck in the work 

of others. The resolve this issue, KNOW created an own instance of the federated recommender that 

is running on a separate system. This new server can be used for all kinds of evaluations and 

inspections. Changes in the API can now be tested without interfering with other components of the 

EEXCESS ecosystem. Furthermore, new showcase partners can be implemented and demonstrated 

for future features as a means of exploitation. 

To give interested parties insights into the possibilities and functionality of the system KNOW created 

a dedicated website that demonstrates several approaches and algorithms implemented in the 

federated recommender11. This site contains three demonstration pages: i) a general system demo, 

ii) a demo for the block ranking approach and iii) a query formulation demo, further demonstrators 

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

3.9.1.1 General System Demonstration Page 

The general system demonstration is the basic configuration of the demonstrator and gives the user 

the opportunity to fill in keywords or phrases, by putting 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 user. In Figure 7 a screenshot 

of the basic system demonstration is given. 

                                                            

 

11
 http://eexcess-demo.know-center.tugraz.at/#/system-demo 

http://eexcess-demo.know-center.tugraz.at/#/system-demo
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Figure 7: The basic system demonstration of the KNOW prototype, consisting of a query input box and the 

options to select the partner sources to query. 

 

3.9.2 Block Ranking Demonstration 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 are then sent to 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 approaches. In Figure 8 a screenshot is presented to illustrate the 

block ranking demonstration. 
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Figure 8: The block ranking demonstration, where the block recommendation list is directly compared to the 

default result list. 

 

3.9.3 Query Formulation Demonstration Page 

The query formulation demonstration was created based on the discussion with partners. Some 

remarked that they lacked understanding, to what extend 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 formulation. With this 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 displayed. In Figure 9 a screenshot shows the comparison of two recommendation result lists. 

 

Figure 9: Screenshot of the query formulation strategy demonstration, where two different result lists can be 

compared, which have been generated via two different query formulation strategies. 

  


