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1 Introduction 
 

1.1 Vision 
 

The project goal is to allow the user to explore a repository of textual documents, 

and discover material of interest even when he is not familiar with the content of the 

repository. 

 

Existing search engines provide powerful features to identify known documents by 

using a short description of their content (keywords, name of document). For 

example, a user wants to find information about a term that he knows, he enters the 

term's name in a search engine, and the search engine returns the address of the 

term's value at Wikipedia. 

 

The taskwe address is what happens when the user does not know the name of the 

term he is looking for, or when the term the user enters has several meanings. The 

system that we will develop will help the user explore interactively the repository 

and the terms that are most significant in this repository. 

 

1.2 The Problem Domain 
 

The project is designed for users who do not know exactly what they are looking for 

in a repository, so they find it difficult to describe the topic that interests them.The 

program will allow such people to effectively and conveniently navigate the 

database, through an interactive process combining search and browse. 

 

The input of the system is:  

1. Document database updated regularly (in batches of documents) 

 2. The text of the documents. 

 3. Metadata for each document. Metadata are fields of information such as 

 document name, author, date, keywords. 

 

According to these data, build the repository. The repository has several 

components: 

1. Full text index 

 2. Data base that keeps all the data (documents, metadata and terms) 

3. Topic model: a topic model is learned automatically from the documents 

using a specialized algorithm called LDA.  The topic model includes two components: 

3.1 A set of topics which capture the most important types of 

information in the repository. 

3.2 A probabilistic model which determines the set of active topics 

given a document. 
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Finally, given the repository, our system will include a Graphical User Interface (GUI) 

which will allow the user to interactively explore the repository using a combination 

of search and browse operations.  Search will use the full-text index.  Explore will use 

the topic model. 

 

The system has as specific objective to support indexing and search of documents 

written in Hebrew. 

 

The following diagram illustrates the structure of the system. 
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1.3 Stakeholders 
 

People with relevant products influence include: 

1. Researchers interested in the algorithm for learning topic models given a text 

repository (Dr. Michael Elhadad, Dr. Menachem Adler and Mr. Rafi Cohen) 

2. The customer is the Ministry of Science who is funding a research project on this 

topic 

3. We have two types of end users in two domains:  (a) the domain of Jewish Law 

(Halacha) – interested users areHebrew-speakingpeople interested in Jewish law in 

everyday life. The program can be used in schools for religious education. (b) The 

domain of medicine: the repository includes questions and answers in the field of 

public health. 

 

We and researchers will be responsible for the initial design of the system. When we 

run tests on the beta users, uses them to improve the design if necessary. 

 

1.4 Software Context 
 

The system builds on several existing software modules: 

 

SolR/Lucene: this is a Java-based server which can build a full-text index given a 

collection of text documents and supports search.   

 

Dr. Adler's Hebrew Morphological Analyzer, which receives text in Hebrew, divides 

the text into words and classifies each word according to its syntactic role. 

 

LDA –Algorithm: this algorithm learns a topic model given a collection of texts. Our 

system should allow to change it easily, with suitable permissions, in the future. 

 

Topic Model - using LDA to return relevant topics to the given document. 

 

In addition to these modules, we have available three document corpora: 

 

Corpus of Halachic text in Hebrew that includes question and answers (She’elotv-

tshuvot) from various historical periods.  The corpus is annotated by experts with 

rich metadata, and in particular includes an ontology of halachic concepts (that is, 

documents are tagged by topics manually entered and organized in a hierarchy).   

 

Medical domain:  a corpus of texts in Hebrew extracted from the Infomed.co.il 

health-question answering site.  This corpus contains texts that are questions asked 

by users and answers provided by medical doctors. 

 

Wikipedia in Hebrew: a dump of the Wikipedia site in Hebrew. 

 

Wikipedia in English: a dump of the Wikipedia site in English. 
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Given these components, we intend to develop: 

- Advanced learning algorithms to construct efficient topic models in Hebrew 

texts that take advantage of existing metadata. 

- GUI - user-friendly and convenient graphical interface for users to search and 

explore material in the repositories 

 

• Every corpus would run on its own computer, with its own URL. 
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One of the corpuses we have is the medical corpus. This corpus based on the site 

http://www.infomed.co.il/, which looks like this:

 
At this site, when a user wants to find something he can: 

 1. Enter a query for the all portal or just at the forums, search for a doctor, 

medical   institutes, dentistry and many more options. 

 2. Navigate the site in the forums or in the portal, at the news, doctors, 

medical    institutes, diseases, tests and so on… 

Example of results to a given query: 
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We think that this is very confusing for a user that doesn't know exactly what he is 

looking for. Even if he enters a query for the all portal, he can get so many 

references without the exact topics for each reference. 

At our system, a user can enter a long text as query, and get a list of results. Each 

result would have topics and its metadata (in this case the: title, medical field, date, 

questioner's name, replier's name). We think that this would help the user to 

understand the results better. In addition, a hierarchy of relevant topics tree would 

be next to the search results, and the user can navigate at this tree and get a better 

picture of the repository in the system. 
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Another corpus we have is Halachic text in Hebrew corpus. This corpus consists of a 

lot of Halacha's articles. The metadata would be who wrote the article. 

We will insert two more corpuses:  

 1. Wikipedia in Hebrew: a dump of the Wikipedia site in Hebrew. 

 2. Wikipedia in English: a dump of the Wikipedia site in English. 
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1.5 System Interfaces 
 

Corpus - Contained from a lot of text files. 

Morphology Analyzer - An external library that gets a text and returns this text with 

his words annotated by their part of speech rule. We will use it in order to annotate 

all the texts in the corpus. 

Annotated Corpus - The same original corpus with annotations by the Morphology 

Analyzer. 

LDA - An algorithm that gets a set of texts, learns the topics from the texts and 

divides those topics into a hierarchy topics tree. We will use it to add to each text 

topics and to get the hierarchical topics tree of the all texts in the corpus. 

Annotated Topic Corpus - The same original annotated corpus with topics to each 

text file, and the hierarchy topics tree. 

SolR - An external library that gets a query in a specific form and return answer 

according to the texts in the database. It would help us to find results, according to 

the corpus, to a user's query. 

Full Text Index - The same original Annotated Topic Corpus just in the form of SolR's 

database. SolR builds thisFull Text Index so SolR can search in it the data SolR needs. 

Search - The Graphical User Interface (GUI) for search, here the user can enter his 

texts as queries. 

Search Algorithm - The algorithm we will use to find the results of the users' queries. 

Search Results - The Graphical User Interface (GUI) for displaying the results of the 

users' queries. The form of each result would be:  

• a reference to the text file from the original corpus (without annotations or 

topics),  

• the name of the text's topics,  

• and the score "how much the text fits the query?" 

The user can choose the references that he wants and get the full text files. 

Facts - The Graphical User Interface (GUI) for displaying a hierarchy topics sub-tree 

which includes only the relevant topics for the query. The user can choose the topics 

that he wants and that way to navigate and understand the corpus in an easy way. 

 

 

1.5.1 Hardware Interfaces 

 
We don't have any hardware interfaces. 
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1.5.2 Software Interfaces 
 

We use the libraries listed above (SolR, Morphological Analyzer, LDA algorithm).  

In addition, we will use a SQL database to store the topic models and the documents 

metadata. 

 

Morphological Analyzer is an external library that gets as input UTF8-text file and 

returns the same file annotated. The annotation denotes for every word, it's part of 

speech, if it is singular or plural, and it's gender. 

Our system uses this analyzer to annotate all the text in the repository. 

The input screen: 

 

 
The output: 
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SolR is an external library that gets as input query with specific format and returns 

text that suite the query. The text that SolR returns is a text that written in the XML 

files at the database. We can change/delete these files and we can add new ones. 

SolR knows how to work with annotated XML files, in this case the annotation have 

been done by the morphology analyzer. 

Our system adds all the files in the repository as the SolR's database. When a user 

submits a text as query, the system analyzes the given text, and enters the needed 

info from the text as an input query at the right format to SolR. Our system will use 

the SolR's output in order to answer to the user. 

The input screen: 

 

 
 

The output: 

 
LDA algorithm is an algorithm that gets a set of texts, learns the topics from the 

given set of texts, and divides those topics into hierarchal topics tree. In the future, 

this algorithm might be change, therefore we need to support in changing it. 

 

Topic Model is a process that uses the LDA algorithm to understand who the 

important topics are. It gets texts and returns the topics. 
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1.5.3 Events 
 

The key events are: 

End-user writes a text as query. 

 

End-user navigates the search results. 

 

The administrator creates a new document repository. 

The administrator updates an existing document repository. 

The administrator deletes an existing document from the repository. 

 

The system records how it is used by end-users, and learns how to update the 

internal topic model based on this feedback. In addition, user statistics are collected, 

and the system tries to produce user-specific replies.  
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2 Functional Requirements 
 

Database Preprocessing: the system has corpus with text files. After the morphology 

analyzing phase these files become annotated files. After the topic modeling phase 

the hierarchy topics tree is built based on the topic modeling, and the suitable topics 

are added for each file. The indexing procedure is needed for inverting the corpus to 

a more convenient form for searching. 

 

End users: the user enters a query in natural language, the system analyzes his 

query, uses SolR and search algorithms (using the metadata and the topics) to find 

answer to the user.The user gets an answer that helps him navigate and understand 

the structure of the corpus. The answer would be a list of references to relevant 

texts from the repository, for each reference we would display its topics and its 

metadata. In addition, the answer includes a hierarchy with the relevant topics tree 

– this tree would help the user navigate and understand the structure of the corpus, 

and it shows only a part of the answer of a query. 

 

Content manager: gets new documents and add them to a repository.  

 

Administrator: gets statistics from the use of the system, learn from them and 

update the hierarchical division to topics accordingly. 

The statistics: 

• How many times a topic has been selected in searches. 

• How many times a document has been selectedin searches. 

• How many times a document and a topic has been selectedtogether in 

searches. 

 

After building the repository, we have several text files. Each text file has its original 

text, its relevant topics, annotation and the metadata. In addition, we have a 

hierarchy topics tree that would built according to the topic model using an 

algorithm called LDA. In this tree, every node is a topic from the topic model, the 

leafs are the texts that relevant to their parent node's topic. Every node's topic is a 

subtopic of the node's ancestor's topic. 

Building the repository is a preprocessing phase; it's done before the user enters a 

query. 
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3 Non-functional requirements 
 

3.1 Performance constraints 
 

 Speed, Capacity & Throughput: 

• Every transaction must be processed in no more than 2 seconds. 

• 10,000 users can use the system simultaneously. 

 

Reliability. 

 At 95% cases the system can find the relevant data the user is looking 

for. 

 

Portability. 

 The system can run on every operation system. 

 The system is Web service, but it doesn't depend on specific Web 

browser. 

 The system should support the text in English and in Hebrew. 

 

Usability. 

 The user should understand how to use the system in 10 minutes. 

 The user can prepare the input in 10 seconds. 

 The user can interpret the output in 2.5 minutes. 

Availability. 

The system should be available 100% of the time, depends on the 

availability of the hardware and the network. 

 

3.2 Platform constraints 

 
All the existing software modules are written in Java, which will make it much 

easier to interact with them if we program in Java as well. 
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3.3 SE Project constraints 

 
 The system works interactively with the users. 

 The inputs come from the users. 

At our simulation, we will use beta-users that will use the system and will 

help us make it more user-friendly. 

 We will implement the system in Java, and check it by beta-users. 

 We will implement the system on our and the university computers. 

 

The system will look something like this: 

 

 
 

An example for results to a given query: 
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4 Usage Scenarios 

 
1. Entering a text: the user enters a text or words that are related to the subject 

he is looking for. The system tries to associate this text or these words to one 

of the what-her existing topics. According to the system topic found, returns 

an answer to the user. 

2. Navigation system: the user goes on the list of topics, choose topic that 

seemed relevant. If this topic to subtopics process can continue. So until the 

user comes to the topic he is looking for. 

3. Collecting statistics: the system administrator generates a report statistics on 

the use of the system. 

4. Updating the topic models: the system administrator updates the topic 

models. 

5. Updating the repository: Content Manager updates the knowledge base. 

 

4.1 User Profiles – The Actors 
 

1. There are three types of players: 

End users - enter text/queries and navigate the system. Than utilization for 

purposes of these system collects statistics. 

2. Content Manager - modifies the system's database. 

3. Administrator - uses statistics gathered by the system. 
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4.2 Use-cases 
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Use Case 1 

Name: Entering a text as query. 

Primary Actor: The end-user 

Pre-Condition: The application is running. The preprocessing has been done 

successfully. The repository is not empty. 

Post-Condition: The system returns an answer to the user. The answer is like what 

described above. 

Description: The user can enter a text as query for the purpose of searching some 

data he is looking for. 

Flow of events: 

1. The user entered the application. 

2. The user enters a text as a query 

3. The user submits the query. 

4. The system processing the query.Tr 

5. The system searching for the query's relevant data.C 

6. The system presents to the user an answer, as described above. 

7. The system saves the user's use (the texts and topics) at the statistics. 

8. The user can choose one or more of the texts that are part of the answer. 

Alternative flows: Instead of choosing texts, the user can navigate the system by 

choosing topics that are also part of the answer, or enter a new query (back to 3). 

 

Use Case 2 

Name: Navigating the system. 

Primary Actor: The end-user 

Pre-Condition: The application is running. The preprocessing has been done 

successfully. The repository is not empty. The user submitted a query and got an 

answer (by the use case "Entering a text as query"). 

Post-Condition: The system shows to the user the hierarchy topics tree. The 

hierarchy topics tree is like what described above. 

Description: The user can navigatethe system by navigating the hierarchy topics tree 

for the purpose of searching some data he is looking for. 

Flow of events: 

1. The user chooses one of the topics. 

2. If the topic is not a leaf in the tree, the system shows to the user the 

topic's subtopics (back to 1). 

3. If the topic is a leaf in the tree, i.e. the texts of this topic, the system 

shows to the user the full references texts list. 

3.1. The user can choose the references to the texts that he wants. 

Alternative flows: at any point the user can choose one or more from the given texts, 

or enter a new query. 
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Use Case 3 

Name: Producing statistics 

Primary Actor: System manager 

Pre-Condition: The application is running. The user is registered to the system as the 

system's manager. 

Post-Condition: The system returns the relevant statistics to the user. 

Description: The user can produce statistics about the system.  

 These statistics: 

• How many times a topic has been selectedin searches. 

• How many rimes a document has been selectedin searches. 

• How many times a document and a topic has been selectedtogether in 

searches. 

Flow of events: 

1. The user choosestoproduce statistics. 

2. The system calculates and returns to the user the described above 

statistics. 

 

Use Case 4 

Name: Updating the topic model. 

Primary Actor: System manager 

Pre-Condition: The application is running. The user is registered to the system as the 

system's manager. 

Post-Condition: The topic model has been updated. 

Description: The system manager can update the topic model by changing the 

algorithm of topic modeling.  

Flow of events: 

1. The user chooses to update the topic model. 

2. The system shows to the user the current topic model. 

3. The user changes the topic model. 

4. The user submits the changes. 

 

Use Case 5 

Name: Rearrange the hierarchy. 

Primary Actor: System manager. 

Pre-Condition: The application is running. The user is registered to the system as the 

system's manager. 

Post-Condition: The hierarchy topics tree has been rearranged. 

Description: The system manager can update the hierarchy topics tree. He can 

add/remove/change topics names/change the hierarchy/… of the hierarchy topics 

tree. 

Flow of events: 

1. The user chooses torearrange the hierarchy topics tree. 

2. The system shows to the user the current the hierarchy topics tree.A 

3. The user changes the hierarchy topics tree. 

4. The user submits the changes 

  



Learning Content Models for Semantic Search  

21 

 

Use Case 6 

Name: Adding a new text to the repository. 

Primary Actor: Content manager 

Pre-Condition: The application is running. The user is registered to the system as the 

content's manager. 

Post-Condition: The new text has been added to the repository, annotated and with 

the suitable topics. The hierarchy topics model tree is updated respectively. 

Description: The user can add new text files to the repository. 

Flow of events: 

 1. The user chooses to add a new text file. 

 2.  The user submits a text file. 

 3. The system adds this text to the corpus, and does the database 

preprocessing  again (the morphology analyzing, the topic modeling and the 

indexing). 

 

Use Case 7 

Name: Deleting a text from the repository. 

Primary Actor: Content manager 

Pre-Condition: The application is running. The user is registered to the system as the 

content's manager. The user found the text he wants to delete (by the use case 

"Entering a text as query"). 

Post-Condition: Thetext has been deleted.The hierarchy topics model tree is updated 

respectively. 

Description: The user can delete existing text from the repository. 

Flow of events: 

1. The user chooses to delete the selected text. 

2. The system removes this text from the corpus, and does the database 

 preprocessing again (the morphology analyzing, the topic modeling 

and the  indexing). 
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5 Appendices 
. 

The search algorithm that we will implement is from this book: 

http://nlp.stanford.edu/IR-book/information-retrieval-book.html 

The topic modeling that we will implement is from this paper:  

http://psiexp.ss.uci.edu/research/papers/SteyversGriffithsLSABookFormatted.pdf 

The score that we will calculate would be by methods that this book offers: 

http://nlp.stanford.edu/IR-book/information-retrieval-book.html 


