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1 Introduction  

This report aims to describe the project of building the web application MovieDB. MovieDB is a 
social movie portal/community where movie viewers gather to read about, book, review and 
discuss movies. Producers and cinema owners can log in and add movies and shows to the 
system respectively. The detailed requirements of the application can be found in appendix 1. 

1.1 Objectives 

This report is written based on the following objectives: 

Design: The design of MovieDB is explained in a few steps. First of all the model that MovieDB is 
based on will be described and depicted with UML and Entity Relationship diagrams. Thereafter 
the business layer and finally the presentation layer are explained. 

A few tradeoffs have been made in order to fulfill the requirement. These are explained later. It 
was from the beginning chosen to base the project on the Hibernate and Spring frameworks. The 
rationale for doing this will be explained together with the implications this have had to the 
system design. 

Implementation:  The implementation infrastructure will be explained in the report together 
with the serious challenges that the project group has faced while implementing the design.  

Innovation: Finally this report will highlight the additional custom features MovieDB has been 
given.  
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2 Data model 

The project has been designed according to the given requirements with a set of additions. One 
addition was to introduce rooms for the cinemas. The project group thought it as a too simplified 
design to only have one room per cinema. Also it was decided to let a cinema owner own more 
than one cinema. 

The project design started from the data model and was created bottom up through designing 
the model. Since Hibernate is used for the persistence layer, an entity relationship diagram was 
not constructed. Instead, an object oriented design was made using UML. This design has then 
been mapped using Hibernate Annotations to the database schema. The entity relationship 
diagram for this schema has therefore been reverse engineered afterwards and can be found in 
appendix 2 together with the UML diagram for the model class mappings. Note that the diagrams 
have been subject to small changes since their initial construction  and are presented in a slightly 
simplified version. Without these simplifications, the diagrams are impossible to make sense of 
and interpret.  

2.1 Brief explanation of the data elements 

The data elements that exist in the persistent model layer are: 

¶ User:  Class that represents a standard user. There are four types of users in the 
application: viewer, producer, cinema owner and administrator. Each user has some 
common properties such as a username, password, e-mail and first and last name, as 
well as some user-specific properties. When a user registers to the database it fills in the 
details for the user. In the role specific profile more information can be included when 
logging in. 

¶ Viewer : Entity which allow managing the viewer. The entity has a list of friend 
relationships with friends, a list with banned users, a list with friend suggestions, a 
banned until date that is set when the user gets banned by an admin and a few other user 
specific fields.  
The viewer can among other things search for movies and see/add  reviews/ratings  on it. 
He can get movie recommendations and book tickets for a particular show. This entity 
inherits from User. 

¶ Administrator : It is the higher user who can manage everything is the system. The 
administrator  can ban users, reset passwords and grant producers and cinema owners 
access to the database. This entity also inherits from User.  

¶ CinemaOwner : This entity represents the owner of a cinema. The cinema owner can 
among other actions add cinema and show times. The cinema owner owns a list of 
cinemas. It also inherits from User. 

¶ Producer: The producer represents the production company. The producer can add and 
edit movies, actors and genres. He can also bulk upload movie data through xml. The 
producer inherits from User. 

¶ ProductionCompany : A production company can have many producers and has an 
address. 

¶ Movie : This is the primary entity which represents a movie with information such as: 
title, poster, synopsis, actors, genres and directors. It has also references to its comments 
and ratings. 

¶ Show: This entity physically represents a show and a booking. It references to a movie, a 
room in a cinema and has a list of booked viewers. 

¶ CinemaAmenity : A cinema can have amenities, which are managed by this entity. 
¶ Room: This entity manages rooms in a cinema. The room has a capacity and reference to 

its cinema. 



3 
 

¶ Rating : This entity manages a movie's ratings. 
¶ Review : Similarly, this entity manages Á ÍÏÖÉÅȭÓ reviews. 
¶ Address : An entity to represent addresses. 
¶ FriendRelationship : Is an entity that includes friend and a list of movies the friend has 

recommended. The friend relationship is referenced from a viewer. 
¶ Cinema: The cinema entity represents a physical cinema. It has an address and a list of 

cinema owners representing the cinema in MovieDB. 
¶ Director  / Actor  / Genre / Producer :  Simple entities with a name. 

The elements relates to each other by with references. A show does for example reference to a 
Movie and a Room. The room on the other hand has a reference to a cinema among other things.  

To create all these references in the database, the decision was made to use join-tables. This is 
because it is preferable to traverse in both directions between objects. That means that when 
having for example a show we would like to get the name of the room the show is in. This is done 
by show.getRoom().getName(); . At the same time, when having a reference room  to a room it 
is preferable to see which shows this room has. This is done by looping through the set of shows 
that the room references to room.getShows() . This shows the two directions the object 
hierarchy can be traversed. Hibernate automatically creates a join-table between the entities in 
the database like the following: 

TblShow_TblRoom 

Show_id Room_id 
 
Table 1. Join-table between show and room. Primary keys show_id and room_id are included in the table.  

This is done for all other entities that reference each other as well. Note that the functionality of 
traversing in both directions cannot be gained by including a foreign key in one of the entities 
referencing to the other, hence a relationship is needed and a table is created. 

 

2.2 Hibernate Framework 

As previously stated the Hibernate Framework is used for the persistent layer mappings. This 
choice has many advantages. One advantage stems from the drawbacks of the structured query 
language, SQL. SQL is simply a query and definition language and does not have the power that 
java has. In java, defining complex references between objects is easy. This is called the 
paradigm mismatch problem (Bauer & King, 2005). The mismatch has many aspects such as 
granularity, identity problems, association problems and sub type problems. 

Object relational mapping (ORM) is according to Bauer & King (2005) the best solution for the 
ÐÁÒÁÄÉÇÍ ÍÉÓÍÁÔÃÈ ÐÒÏÂÌÅÍȢ (ÉÂÅÒÎÁÔÅ ÉÓ ÏÎÅ ÅØÁÍÐÌÅ ÏÆ ÁÎ /2- ÉÍÐÌÅÍÅÎÔÁÔÉÏÎȢ 4ÈÅ ÁÕÔÈÏÒÓȭ 
list four benefits using an ORM framework and these include increased productivity, 
maintainability, performance, and database vendor independence. The last aspect, database 
vendor independence has been used for this project. The project started on a Derby database 
engine and was later changed to a MySQL implementation. The productivity issue has however 
not been noted since the project team were new to ORM and have spent many hours to 
understand and configure the Hibernate Framework. However, future projects that the team 
members will get involved in, will  certainly gain from productivity advantages since hibernate 
makes it very easy to write a persistence layer to handle the storing of data objects. Optimization 
issues have also been used for MovieDB. When fetching objects from the database, so called 
Ȭcriteriaȭ can be created that automatically joins and creates as much of the object as the 
developer calls for. On default, no references to other objects are fetched (called lazy fetching). 
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When the user however explicitly calls for a specific reference, it will then be fetched. Fetching a 
Show from the database involves to also fetching the Room and Cinema for the show together 
with the BookedViewers and the Movie the show is playing. The classes in the model layer are 
mapped by hibernate to the database using Hibernate Annotations. Hibernate Annotations 
defines how the classes should be mapped by annotating the fields in the classes. References to 
other objects are mapped to join-tables and fields in an object are mapped to columns in the 
database.  

Further on as hibernate is used all SQL statements are prepared which is beneficial when it 
comes to security against malformed user input. 
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3 MVC Design 

The model view controller (MVC) design consists of the business logic, the control flow and the 
view, which is presented to the user. This chapter will explain all parts separately. Spring has 
been used to handle the MVC for this application. The first chapter describes the features of the 
Spring Framework.  

3.1 The Spring Framework 

The MovieDB project uses the spring framework for a number of MVC tasks. These include 
security, authorization, database access, file uploading and the structure of the control layer. 
Spring is also used in MovieDB for validation of input and error handling.  

Spring Security 

MovieDB is secured through spring security. Spring security handles among others the 
authentication of users by giving the specific users access to files under their directory. When 
logged in as a viewer you can access all files under /viewer/  and / , a producer can access 
/producer/  and / , a cinema owner can access /cinemaOwner/  and /  and finally an 
administrator can access all of the above. To be able to grant different user types access to 
different directories, spring security make use of so-called Ȭrolesȭ. MovieDB has four natural 
roles and the roles are given to the user when being stored in either a producer, viewer, 
cinemaOwner or administrator table in the database.  

By default, spring security retrieves the passwords from a static xml file. This was not a good 
design option for MovieDB and hence spring security has been configured for fetching 
passwords and authority roles from the database. Also spring security handles active or non-
active accounts, which was perfect for our application where administrators should be able to 
ban users and when users need to confirm registration by clicking at a link in a confirmation e-
mail. The following code block illustrates the query that is made by spring security when 
fetching a user. There is also a query for the role of the user but it is left out of the presentation 
in this report. 

 users - by - username - query ="   

 SELECT T.username, T.password, T.enabled FROM  

(SELECT username, password , IF( ( bannedUntil > CURDATE( ) 

) OR (registrationDate IS NULL), false, true ) AS  

'enabled'  

   

FROM  `TblViewer`  

  UNION  

  SELECT username,  

  password , true AS  'enabl ed'  

  

FROM  `TblProducer`  

  UNION  

  SELECT username,  

  password , true AS  'enabled'  

   

FROM  `TblCinemaOwner`  

  UNION  

  SELECT username,  

  password , true AS  'enabled'  

  FROM  `TblAdministrator` ) AS T  

 WHERE T.username = ?ò 

Code block 1. The query to select users by spring security.  
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Another feature with spring security is ÔÈÁÔ ÉÔ ÃÁÎ ÓÔÏÒÅ ÌÏÇÉÎ ÉÎÆÏÒÍÁÔÉÏÎ ÉÆ ÓÅÌÅÃÔÉÎÇ ȰÒÅÍÅÍÂÅÒ 
ÍÅȱȢ ! ÈÁÓÈ ÏÆ ÔÈÅ ÕÓÅÒÓ ÄÅÔÁÉÌÓ ÁÒÅ ÔÈÅÎ ÓÔÏÒÅÄ ÁÓ Á ÃÏÃËÉÅ ÏÎ ÈÉÓȾÈÅÒ ÍÁÃÈÉÎÅ ÁÎÄ ÆÅÔÃÈÅÄ ×ÈÅÎ 
the user comes to the page again. The user therefore does not have to login again. This is one of 
ÔÈÅ ȰÅØÔÒÁ ÒÅÑÕÉÒÅÍÅÎÔÓȱ ÔÈÁÔ ÔÈÅ ÐÒÏÊÅÃÔ ÇÒÏÕÐ ÈÁÓ ÁÄÄÅÄ on top of the basic functionality. 

At last MovieDB uses the spring Framework to Hash passwords. When the user password is 
stored the actual password is not stored, only its hash, making it impossible for someone who 
can access the database to see password and username for the users. 

Database access 

The Spring Framework also handles database access. Normally when building a dynamic web 
application, the programmer needs to keep track of opening and closing the connection with the 
server. Spring security does that for you. Below is an example of the declaration of a data access 
object class for an address.  

import  org.springframew ork.orm.hibernate3.support.HibernateDaoSupport;  

public  class  AddressDaoImpl extends  HibernateDaoSupport implements  é 

 
Code block 2. The query to select users by spring security.  

The AddressDaoImpl extends HibernateDaoSupport in the spring framework. Via this extension 
the class can access the getHibernateTemplate()  method as well as session() and 
closeSession(...) for getting the connection to the database. From these methods, a hibernate 
session is created that is used to call some of the hibernate methods such as find, save, 
saveOrUpdate, merge or the more advanced createCriteria.  

For this to work, the HibernateDaoSupport is configured in a few xml files. The most important 
one is called applicationContext-jdbc.xml.  It contains the JDBC settings for the MySQL 
connection: 

<beans > 

<bean  id ="dataSource" 

class ="org.springframework.jdbc.datasource.DriverManagerDataSource" > 

  <property  name="driverClassName" > 

   <value >org.gjt.mm.mysql.Driver </ value > 

  </ property > 

  <property  name="url" > 

  <value >jdbc:mysql:// l ocalhost :3306/MovieDB </ value > 

  </ property > 

<property  name="username" > 

   <value >MovieDB </ value > 

  </ property > 

  <property  name="password" > 

   <value >foo </ value > 

  </ property > 

   

 </ bean > 

</ beans > 

Code block 3. Configuration of the database.  

Another file is called applicationContext-dao.xml. There the SQL dialect is set to MySQLDialect 
for Hibernate to create the correct queries. 
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Controller mapping 

The Spring Framework handles the web flow of MovieDB and the mapping between the business 
logic and the presentation view. The actual flow between pages will later be discussed in chapter 
3.4 under presentation logic where the flow between different pages is mapped.  

The servlet mapping is configured to map pages ending with html to the same page in /jsp/  
ending with jsp. For example the viewer/welcome.html  is mapped to 
jsp/viewer/welcome.jsp. This is however only done when a controller is configured for the 
page. All controllers are configured in the action-servlet.xml file where the controller first is 
configured as a bean and the bean is thereafter mapped to a page it controls. An ordinary 
controller like the viewerGenreController has the following bean configuration: 
 

<bean  id ="viewerGenreController"  class ="mdb.web.ViewerGenreController" > 

  <property  name="genre Service" > 

<ref  bean ="genreService"  /></ property > 

  <property  name="viewerService" > 

<ref  bean ="viewerService"  /></ property > 

</ bean > 

 

<bean  id ="urlMapping"  

class ="org.springframework.web.servlet.handler.SimpleUrlHan

dlerMapping" > 

 <property  name="mappings" > 

 <props > 

<prop  key ="viewer/AddGenre.html" >  

viewerGenreController   

</ prop > 

é OTHER PROPERTY MAPPINGS é 

 </ props > 

</property > 

</bean > 

 

Code block 4. Controller bean configuration for viewerGenreController and controller view mapping.  

The fist code block above links the controller to the business logic through the service beans 
genreService  and viewerService  that the controller is using.  The second code block maps the 
controller to a view page that the controller is controlling. 

In the Spring Framework different kinds of controllers exist. The MovieDB project uses two of 
them called SimpleFormController and Controller. The above configuration was an example of 
the plain Controller. The SimpleFormController is a bit more complex and is used for binding 
user input in a form to a java object for the form. An example of where this is used in MovieDB is 
used when the user registers. The SimpleForController is then used to bind the user object and 
the registration form. 
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Figure 1. Spring Controller architecture (Web MVC Framework, Retrived 20/10/2009 from 
http://static.springsource.org/spring/docs/3.0.x/spring -framework -reference/html/ch15s02.html)  

The above picture illustrates the MVC logic for the spring controller. An incoming request comes 
from the user when going to a controller mapped page. The request is handled by the controller 
that uses specific services from the model to generate a response. The response is returned in 
form of a new ModelAndView that contains a view template in form of a .jsp page and model 
response data that has been generated in the controller according to what the user requested. 

 
Figure 2 ɀ Depicts the how the layer architecture for MovieDB.  
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Figure 4 depicts the different layers in the MovieDB implementation. The data access object 
layer (mdb.dao) stores, lists, updates and deletes persistent classes from the model layer.  

The configuration for the annotation mappings in the model layer is set in the file 
hibernate.cfg.xml. The database configuration is done in applicationContext-jdbc.xml as 
mentioned earlier. Each layer in the model has an applicationContext-XXX.xml configuration file 
that configures the connection to recourses such as the database and also the relation between 
the layers. The Dao layer has a file called applicationContext-dao.xml that configures the 
transaction services and also creates each data access object as a bean. These beans are then 
used in the service layer. The applicationContext-service.xml configures this and tells which 
service bean that has access to which data access objects.  

Validation and error handling 

The Spring Framework is used in MovieDB to handle input validation and error handling. 
Validation is configured on for all the model classes that are bound to an input form. This is done 
through writing a so-called Ȭvalidatorȭ for the class. The validator has the the following form: 

package  mdb.model.validator;  

 

import  mdb.model.TblUser;  

 

import  org.springframework.validation.*;  

 

public  class TblUserValidator implements Validator {  

  

    public  boolean supports(Class clazz) {  

        return  clazz.equals(TblUser.class);  

    }  

 

    public  void validate(Object obj, Errors errors) {  

ValidationUtils.rejectIfEmpty(errors,  "username", 

" username.empty");  

 

é MORE CODE é 

 

 

Code block 5. Validation of User object.  

The supports  method tells which class the validator is aimed for. The validate  method handles 
the actual validation. The method accesses the populated object that has been returned from the 
form and can look at the fields and throw validation errors. ValidationUtils helps implementing 
simple validation such as empty fields.   

The validation class adds errors to the Errors  object with different error codes. The error codes 
correspond to codes defined in the messages.properties file were the message for all errors are 
gathered. MovieDB supports different languages since the messages.properties file can be 
implemented in one or more localized languages. The default setting is in the 
messages.properties file, but if your system has been set to use Swedish settings and you 
interact with MovieDB you will get the strings from the file messages_SV_SE.properties, where 
the Swedish messages are placed. 

Apart from validation MovieDB also uses the Spring Framework for error and exception 
handling. The following configuration makes Spring to catch the javax.mail.SendFailedException 
and make the error controller mapped for value Error  handle the error. The controller forwards 
the user to a specific error page and displays a message. 

<bean  class ="org.springframework.web.servlet.handler.  

SimpleMappingExceptionResolver" > 



10 
 

 <property  name="exceptionMappings" > 

  <map>    

  <entry  key ="javax.mail.SendFailedException"  value ="Error" />  

  </ map> 

 </ property > 

</ bean > 

Code block 6. Exception and error mapping.  

Displaying custom error pages is important for the security of a web application. If the user 
receives an error message from the server (s)he can easily understand which server and 
configuration the application is running on. This is not good and therefore not possible when 
using custom error pages. 

3.2 View 

The view of MovieDB is plain and simple and coded with strictly validated xhtml, javascript and 
css. The layout uses most of the space in the page and is easy to understand. Login is made in the 
top corner and navigation is done through the menu to the left. Figure 1 gives a screen shot from 
the front page where movies are listed for the visitor in different categories. The main block of 
the page is a flashy slide show with snap shots from famous movies and captions (synopses at 
the moment).  

 

Figure 3. Front page of Movie DB. 

Each page in MovieDB has the same layout. However this is not done through simply copying the 
code for the header, menu and footer to the page. Instead these are fetched dynamically through 
jsp import statements. One example of how this is solved can be taken from the front page: 

1.  <jsp:include  page =" /layout/headerTop.jsp " > 

2.   <jsp:param  name="title"  value =""  />  

3.  </ jsp :include > 

éSCRIPTS AND OTHER HEADER COMMANDSé 

4.  <jsp:include  page =" /layout/headerBottom.jsp " > 

5.   <jsp:param  name="page"  value ="welcome"  />  

6.  </ jsp:include > 
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éPAGE BODY CONTENTé 

7.  <jsp:include  page =" /layout/footer.jsp " />  

Code block 7. Illustration of view page stru cture.  

Line 1-3 of the code import the first part of the <header>  tag content. Thereafter the user is free 
to include specific JavaScript for instance jQuery scripts. The header is closed in line 4-6 where 
the <body>  tag opens. Finally after the body content is included the page closes at line 7. The 
layout of the menu is done in the code that is imported on line 4-6. In this code <div>  elements 
aligns the content in the page to start at the right place. These elements are also closed in line 7.   

This way, the design of the overall site of the page can be modified in a single place, which is a 
huge benefit when design updates are wanted! 

3.3 Business Logic 

The major business modules that implement the business logic are the Movie service, File 
upload service (for XML and for posters), Registration service, Login service, Friend service, 
show service, Administrator service, Booking service, Search service and Profile (viewer, 
producer, administrator and cinema owner) service. Below the functionality of each of these 
services is briefly described. 

Movie Service 

The movie service module handles all movie operations from the user. Viewer can see movies 
coming soon, most commended and now showing along with general reviews and ratings. The 
coming soon list is sorted oÎ ÔÈÅ ÖÉÅ×ÅÒȭÓ ÐÒÅÆÅÒÅÎÃÅÓ ×ÉÔÈ ÁÕÔÈÏÒÓ ÁÎÄ ÇÅÎÒÅÓȢ  

A producer is able to log in and add movies. The movies are classified by the producer with 
genres and have starring actors. The movie service module is also able to calculate statistics on 
the movies that is listed to the producer in diagram format (e.g. how many viewers of a specific 
age category are watching a specific movie).  

The movie service needs several data access objects for implementing the required functionality. 
The required DAOs with the given design are: 

¶ MovieDao 
¶ GenreDao 
¶ ActorDao 
¶ DirectorDao 

Specific services have been written to handle reviews and ratings from users called Review and 
Rating service. 

File upload service 

The movie service is related to a bulk data upload service module that is user for uploading and 
adding many movies at a time. This is done with XML and the SAX parsing framework. Also the 
File upload service is used to upload poster images, both when many movies are added through 
XML and also when the producer adds one movie separately. 
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Registration service  

A user (viewer, producer or cinema owner) can register for MoveDB via the Registration service 
(called user service in the actual implementation). This is handled by having access to 
ViewerDao, ProducerDao and CinemaOwnerDao. Only the generic fields for a user (password, 
username, first name, last name and e-mail) are registered in the Registration service, which 
means that all kinds of users are registered on the same registration page. When the users 
access the system the first time they are sent to their process to fill in the user specific details 
such as Production Company for the producer and nickname and favorite actors for the viewer 
(just to mention some of the properties). 

The registration service uses a Mail service for e-mail registration functionality. The e-mail 
service is used to send an e-mail to the user with a link for confirming and logging in to the 
system. For producer and cinema owner a mail is first sent to the administrator to approve the 
registration. Thereafter if approved, a confirmation e-mail is sent to the users. When the user 
confirms the mail (by clicking at a registration-attempt-specific link) the attribute 
registrationDate is set to the current date. A user cannot log in if this date is not set. 

Login service  

The login service validates username and password for a user (viewer, producer or cinema 
owner) with the persistence layer. The login service uses spring security as mentioned above. 

Friend service  

The friend service handles every interaction between two friends. This includes methods for 
requesting a friend, accepting or declining a request, removing or banning a friend, and 
recommending movies to a friend. 

Booking 

The booking service is used to book viewer to specific shows. To do that the user first has to 
decide on a movie and a cinema for the show. The decision to choose a movie can be made when 
the viewer searches for a movie in the system or at all times when it interacts with movies. The 
choice to choose a cinema is done via the Google Map API. The system automatically finds the 
five closest cinemas to the viewer (via. Postal codes, Addresses and Geocoding) and plots these 
on a map. The user can then choose which cinema to view the movie on. The only cinemas that 
show the specific movie are plotted. If the user first selects the cinema, only movies that the 
chosen cinema shows, are retrieved when searching.  

Profile service 

4ÈÅ 0ÒÏÆÉÌÅ3ÅÒÖÉÃÅ ÈÁÎÄÌÅÓ ÔÈÅ ÕÓÅÒÓȭ ÐÒÏÆÉÌÅÓȢ ! ÖÉÅ×ÅÒȟ ÐÒÏÄÕÃÅÒ ÁÎÄ ÃÉÎÅÍÁ Ï×ÎÅÒ ÁÌÌ ÈÁÖÅ 
different profi les. The viewer is able to edit its details (that are entered on registration) together 
with preferences of favorite actors and favorite genres.  

Cinemas can apart from editing registration details also add new shows and edit its 
configuration with rooms and amenities. The producer can apart from editing the registration 
details add new movies, although adding movies are not handled by the movie service.  

The friend relationships mentioned earlier for the viewer is accessible from the user profile 
together with reviews and ratings from the viewer. 
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Administrator service 

The administration service handles approvals for registration of cinema owners and producers. 
It also handles banning of users that has misbehaved. The administrator logs in and sees a 
summary of all the viewer bans that has been made. The administrator can based on this decide 
to remove a viewer from MovieDB by adding a ban date to the user.  The user cannot log in as 
long as the ban date is later than the current date. 

The administrator can also reset passwords for a user by request on e-mail. The administrator 
resets the password through the admin page and the user gets a mail with the new password. 
The new password is a randomly generated with 8 or more digits. The random password can 
then later be changed by the viewer. 

Search service 

The search service is used to handle searches on movies. This service can be used by all users 
including users that are not logged in to the system. Depending on if the user is logged in or not 
(s)he can however access different information from the search results. The producer only 
searches on movies (s)he has entered to the system. 
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3.4 Presentation Logic 

This chapter will present the presentation logic for MovieDB. Page flow diagrams have been 
used to depict the flow between the pages that are presented to the users. The page flow 
diagrams have been drawn for each user type including the general user that is not logged in to 
the system.  

MovieDB has a menu that is accessible from all pages. Therefore the user can always decide to 
enter the pages in the menu. To depict the page flow diagram needs to contain arrows in very 
many combinations. This makes the diagram hard to read. To avoid the pages that are accessible 
from every page, these are marked in the diagram with a dashed border: 

  

 

General user 
 

Figure 4. Page flow diagram for general user not logged in.  

Noted in the above diagram is also that the front page has the coming soon, login and now 
showing pages included. This is marked in the diagram.  

When the user logs in, (s)he is handled by the login controller and sent to his/her welcome page. 
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Viewer 

The viewer has the same options as the general user going to coming soon, about and now 
showing. These are omitted in the flow diagram. The page flow diagram below is constructed 
with the viewer welcome page as starting point. 

 
 
Figure 5. Page flow diagram for general user not logged in. 

Note that ListMovies lists a chosen set of movies from the system. If the viewer has search 
results, the results are viewed in list movies. These can be reset by the viewer.  

Looking at the profile page the viewer can view his or her own details. From the page the edit 
details page is accessible. Also a specific edit password page exists. All these pages make use of 
extensive input validation.  The viewer cannot edit its username. From the viewer profile, the 
viewer also manages its friends. The viewer can confirm friend requests, drop own requests and 
drop bans. The actual friend request or ban is made when the user finds a friend in the system. 
The viewer can then access the friends profile and choose to add as a friend. The banning is done 
in the same way. When the viewer finds that another user has done something wrong he can 
click on the user to get to the profile of the user and then place a ban.  

The profile a viewer sees of another viewer is different depending on the relation with the 
viewer. A ȬPublicȭ profile is given when the viewer visit a non-friend or a ban. This profile only 
contains username. When the user is friend with the viewer, he can among other things see the 
preferences of the viewer, his address, full name and e-mail. 
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When making a booking, the viewer has two options. Either he or she first chooses a movie and 
then looks for a cinema where the movie is displayed or the viewer first chooses cinema and 
then movie. The movie that can be chosen for booking everywhere the user interacts with the 
movie in the system just by viewing its details page and choosing book . A good way of doing that 
is through the search. If the viewer first wants to select cinema he or she can do that as well. The 
search will then only display movies for that cinema. A cinema is selected by use of the Google 
Maps. The system automatically calculates the five closest cinemas to the viewer and plots them 
on a map; the viewer can then just click on the cinema to choose it.  

If the viewer has chosen a movie before a cinema, the system will display only the cinemas 
where this movie is shown from the set of closest cinemas. 

Of course the viewer can always regret a booking and clear the information. 

Producer 

The producer has, in the same way as the viewer and the cinema owner, the same options as the 
general user. That is a producer can go to coming soon, about and now showing via the menu 
and the front page. That is omitted in the page flow diagram below and can be referred to figure 
4 for explanation. The page flow diagram below is constructed with the producer welcome page 
as starting point. 

 
 

Figure 6. Page flow diagram for general user not logged in.  
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The procurer can search for movies by their  production company and choose to view stats or 
edit them. Since a producer has nothing to do with other producersȭ movies, these are not 
included in the search. A producer can add movies, actors, directors and genres to the system. 
Movies can also be added through a bulk upload of xml data where many movies can be added at 
the same time. If the xml is malformed or if errors occur during the parsing, the producer will be 
informed about it and the error will be stated so he can correct his xml file. 

The producer can edit his details including the address of his production company. One 
producer can only have one production company. The cinema owner can have many cinemas 
and are hence a little different. When the producer has registered and been confirmed by the 
administrator he is forced to the edit details page to set his or her production company. In fact, 
every time a producer logs in and does not have any production company the system will 
redirect to the edit profile.  

Cinema owner 

The cinema owner has all the links that exist for a non-logged in user and that has previously 
been explained. Below is the specific page flow diagram for the cinema owner. 

 

Figure 7. The page flow diagrams for cinema owner.  

The cinema owner can search for a movie in the same way as the other users. From the search 
results, the cinema owner can choose to add or edit shows. The cinema owner also has an 
extensive profile. In the profile he can edit his details and add cinemas. One cinema owner can 
own many cinemas. When adding the cinemas the cinema owner also adds rooms to them with 
seating capacity. The cinema also has a set of amenities. These can be selected from a set of 
standard amenities in the system.  
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3.5 Tradeoffs in the design  

MovieDB has followed all requirements from the specification and added a few extra features to 
the design. These includes that the cinemas has more than one room and also that the cinema 
owner can own more than one cinema. 

It was chosen to change the release date policy for movies to a more appropriate design. 
MovieDB is not focussing on the DVD market and the producer only bothers when his movie is 
finished in production and is being released to the public. Therefore it was chosen to only have 
one release date per movie. For shows in cinemas, the cinema owner sets the date when the 
show starts and this introduces other dates for the movie, which can be used to see what movies 
are currently and soon showing in the cinemas. 

4 Implementation 

MovieDB has been implemented in J2EE using Tomcat version 5.5, Eclipse WTP, Subversive SVN 
connectors and it is currently using MySQL as the database. Derby was initially used together 
with an eclipse plugin but it was left for MySQL due to the stronger management features that 
MySQL has which enables looking at the tables outside eclipse. The user interface of the 
application is made with JSP, xhtml, css, and JavaScript. 

4.1   Problems 

The project group has faced many different problems on the journey to the end product. Some of 
these problems where:  

Set up Hibernate 

The first problem the project group faced was to set up Hibernate. This was hard because we 
had little information and experience on the framework. The solution was to follow a 
combination of tutorial s found on the web.  

Set up Hibernate with Spring 

To set up hibernate with spring was even harder. Seven configuration files are needed to declare 
the bean mappings between all application layers. To get these files running was a real struggle 
and gave rise to all kinds of different erro rs. It was hard to test because everything has to be set 
up in all the layers between the database and the web tier for the spring framework to work. A 
good tutorial was the solution to the problem. 

Other Spring and Hibernate problems 

During the project the project group was forced to constantly learn new things. Hibernate and 
Spring are enormous frameworks that take time to understand. Asking for help during the 
tutorials (and outside the tutorials) was not possible since the tutors did not have any 
experiÅÎÃÅ ÉÎ ÔÈÅ ÆÒÁÍÅ×ÏÒËÓ ɉÁÔ ÌÅÁÓÔ $ÁÖÉÄȭÓ ÔÕÔÏÒɊȢ  

There is no doubt that the project group could have finished the project faster without using the 
frameworks. We started immediately when the project was handed out and have put down 
extremely much time in the project and learning the frameworks. So much time that other 
courses have been suffering and that we have used the entire last five weekends to work on it. 
Despite this, all group members has gained a knowledge that most likely not many other groups 
has gained and this will be of great value in the future when facing industry. 
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SVN problems  

The two last days of work the project was in a state where much was happening. This was the 
worst possible time to have errors with the SVN, but unfortunately we had. One problem was 
that the Danish SVN server went down two days before deadline. To have SVN working was 
crucial for us to be able to continue working in parallel and to get the project down on the lab 
machine for the final demonstration. So one member therefore spent a day getting the project 
running on another SVN server. Just when the other server was working, the Danish server came 
back online, but a whole day was already lost due to these server problems! It turned out that 
the Technical University of Denmark, where the SVN server was placed, had a power outage 
during the night (which is day here is Sydney) so it was first fixed around 8pm Sydney time. 

We also have had problems with concurrent versions. The project had been running on one 
machine but not on the other two machines of the group members. This was also appearing the 
last week of the project and slowed down the development a lot. The problem was identified to 
be due to that two files were deleted on the working machine and that the delete had not gone 
through after committing to SVN. Hence the other group members had the two files on their 
machines, which caused the error. (ÁÖÉÎÇ %ÃÌÉÐÓÅÓ ȰȢÐÒÏÊÅÃÔȱ ÆÉÌÅ ÏÎ ÔÈÅ 36. ÃÁÕÓÅÓ Á ÌÏÔ ÏÆ 
problems (because you cannot modify it from inside Eclipse) so this should be avoided in the 
future. 

 

The Error listenerStart error 

The error that the two pages caused was a so called error listenerStart  error. The annoying 
property with this error is that it does not give any stack trace. The console only gives the 
mÅÓÓÁÇÅ ȰÅÒÒÏÒ ÌÉÓÔÅÎÅÒȱ ȢȢȢ  

Most of the time this was due to the fact that a bean we configured in the applicationContect-
XXX.xml files that did not match with the corresponding java class. A service bean that uses two 
data access object beans must be given getters and setters for these data access objects in the 
java code and the field names much match what is defined in the xml beans. 

To find the error, the procedure in http://forum.spring source.org/showthread.php?t=27967 can 
be used which includes installing a plugin that enables tomcat to step in the framework code:  

Ȱbreakpoint ContextLoaderListener  
========================= 
in the spring jar on the build path, find org.springframework.web.context and the 
ContextLoaderListener class. Set a breakpoint at line 49, which will read 
this.contextLoader.initWebApplicationContext(event .getServletContext()); 
 
find the error!  
========== 
Now when you start tomcat from within an eclipe plugin it will stop at the above. Choose 
to 'step return' once and then wait for the container to load everything up and find an 
error. If there is an error you will now be at standardcontext.listenerstart and you can 
now look at the error in the variable window under 't'. There are 'cause' error, make sure 
you take a look at them all since some can be wrapped/hidden. If you're using hibernate, I 
find that this does show the hbm mapping file problems, but the actual bean which causes 
the error can be wrong - it seems to just take the first bean in its list!ȱ 

From: (adam_jh, SEVERE: Error listenerStart - finding the error, (11/08/2006), 
http://forum.springsource.org...) 

http://forum.springsource.org/showthread.php?t=27967
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4ÈÉÓ ÐÒÏÃÅÄÕÒÅ ×ÁÓ ÓÕÃÃÅÓÓÆÕÌ ÏÎÅ ÔÉÍÅ ÂÕÔ ÔÈÅ ÐÌÕÇÉÎ ÏÎÌÙ ×ÏÒËÅÄ ÏÎ $ÁÖÉÄȭÓ 0# running 
Windows. The plugin also broke down after reinstalling the Tomcat Server. Hence the approach 
of reverting and redoing all the work has been used when the error has appeared if a solution 
has not been found within one hour. 

For each not working in <%@ taglib prefix="c" uri="http://j .ava.sun.com/jsp/jstl/core" %> 

The jstl  taglib has been used in the project for different dynamic actions in the jsp view pages. 
The taglib works fine when it comes to if statements. Also, the for each loop works when looping 
from a start number to an end number. However, looping through a collection, which is a 
common operation in MovieDB does not work. The project group has searched on a solution for 
this and tried various suggestions but has not managed to solve the problem. The tutors has 
been asked for advice on this but without result. As a consequence, the use of the taglib for 
dynamic operations on the pages of the project was reduced. 

5 Innovation 

MovieDB has been implemented with a few features and tools that are outside the requirements 
and can be seen as innovative for the project. First of all MovieDB uses Spring and Hibernate. 
This is far more complex than doing a straight-forward implementation using jdbc and jndi for 
database access and a simple servlet control structure. But this decision also had upsides! For 
instance, by using the spring framework, the project benefits from a safe and robust login for 
authorization. Also validation and error handling are made elegantly through the framework. 

Innovations in the web service design that have been made above the requirements include to 
let a cinema have more than one room and let the cinema owner own many production 
companies.  

Finally there were a bunch of extra features in the user interface. The front page has been given 
a jQuery slide show that displays scenes from movies in a fancy way. Also, the jQuery light box 
technique is used for displaying posters and images when the user clicks on them. The producer 
is able to view stats for all movies together and for one movie separately. Also, a calendar date 
picker is used for selecting viewer birth dates, show dates etc. 

Apart from the above features, MovieDB has not been given any extra innovative functionality. 
This is not due to laziness; the problem is simply that there has not been enough time for a 
project of this size. A blog feature was planned where the administrator could post content on 
the front page that was important for the page visitors. This should be done with a WYSIWYG 
editor such as http://www.openwebware.com/  that could upload photos and create html 
dynamically. Unfortunately this feature is not ready in the release that the project team is 
presenting at the deadline. 

A few requirements that are in the marking scheme were not in the project requirements. These 
include to be able to book more than one ticket at a time and the ability to search for viewers. 
These requirements came up one day before deadline of the project and it is impossible to be 
able to change the design in the last minute. These requirements are big and affect the model 
design. Small requirements that were found in the marking scheme have been added to the 
project ÆÏÒ ÉÎÓÔÁÎÃÅ ÔÈÁÔ ÔÈÅ ÃÉÎÅÍÁ Ï×ÎÅÒ ÓÈÏÕÌÄ ÂÅ ÁÂÌÅ ÔÏ ÅÄÉÔ Á ÓÈÏ× ÏÎÌÙ ×ÈÅÎ ÉÔ ÄÏÅÓÎȭÔ 
have any booked viewers. The late requirement of being able to search for friends was also 
added. 

http://www.openwebware.com/
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6 Perspective and conclusion 

 
In the MovieDB project, a large set of features was implemented in order to meet the project 
requirements. Also, some additional features were added to enhance the application. But there 
are still things that could be improved if we had had more time. Some of these are: 
 

Optimized queries 
Most features in the user interface access services all the way down to the data access layer, but 
there are a few features that currently require post-processing, i.e. modification of the query 
result set. To improve application performance, this processing could be avoided by 
constructing more complicated database queries. 

 

User interface improvements 
The design is working and looks good, but it is not completely polished and consistent, especially 
with regards to tables and movie information presentation. This could be confusing to users of 
the site so updating this is an obvious way to improve the project. 
 

Security measures 
Although input validation is present throughout the application, there are many ways to break 
or corrupt a web application of this size. Just one hole can lead to application breakdown. The 
security should therefore definitely be looked into when time permits. Some of the things to test 
include: 

o Considering if the registration process is spoofable in any way, for instance wrt. 
replication attacks (reusing a registration email) 

o Go through and find holes in the validation functionality to further prevent SQL-injection 
and XSS attacks etc. 

o Ȭ3ÁÌÔȭ ÔÈÅ ÕÓÅÒ ÐÁÓÓ×ÏÒÄÓ ×ÉÔÈ Á ÈÉÄÄÅÎ ËÎÏ×Î ÃÈÁÒÁÃÔÅÒ ÓÔÒÉÎÇ ÉÎ ÏÒÄÅÒ ÔÏ ÁÖÏÉÄ 
Rainbow table attacks in case our database gets compromised. 

o Stress-testing the application in order to see its performance under heavy load. 
 

Additional features 
Adding a news blog, where the admin can write important news and messages to the visitors 
Adding RSS capabilities so users can subscribe to site updates 
 
To get more data into the system before an official launch, it would be an idea to create scripts to 
import data from currently available movie websites, for instance IMDb, which have a public 
data access page, see http://www.imdb.com/interfaces . 
 
  

http://www.imdb.com/interfaces
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Some Project Resources 

¶ HIBERNATE 
o General 

Á http://jpa .ezhibernate.com/Javacode/learn.jsp 
o Annotations  

Á http://docs.jboss.org/hibernate/stable/annotations/reference/en/html_
single/#setup-requirements 

o ManyToMany 
Á http://jpa.ezhibernate.com/Javacode/learn.jsp?tutorial=19mappingman

ytomanyrelationship 
Á https://forum .hibernate.org/viewtopic.php?f=1&t=979274&start=0 

¶ SPRING 
o General 

Á http://spring -rich-c.sourceforge.net/1.0.0/spring-richclient -
manual/reference/html/index.html  

o Web-tier  
Á Binding 

¶ http://static.springsource.org/spring/docs/1.2.9/taglib/tag/Bin
dTag.html 

o Controller 
Á http://raibledesigns.com/wiki/Wiki.jsp?page=SpringControllers  

o Exceptions 
Á http://raibledesigns.com/wiki/Wiki.jsp?page=ValidationAndListSpring  

o Service layer 
Á http://raibledesigns.com/wiki/Wiki.jsp?page=CreateManager 

o Dao 
Á http://raibledesigns.com/wiki/Wiki. jsp?page=CreateDAO 

o Spring security 
Á http://www.roseindia.net/struts/hibernate -spring/index.shtml  
Á http://www.google.com/url?sa=t&source=web&ct=res&cd=1&url=http

%3A%2F%2Fwww.roseindia.net%2Fstruts%2Fhibernate-
spring%2Findex.shtml&ei=RzLDSo2rMcSAkQXGx4i2BQ&usg=AFQjCNF9I
8c3JD-nJMoed3jyubb99DgC5A&sig2=CmESB3zDnjUPAUZsWadJHQ 

Á http://www.tfo -
eservices.eu/wb_tutorials/media/SpringAcegiTutorial/HTML/SpringAce
giTutorial -1_1-html.html  

Á http://ocpsoft.com/java/acegi -spring-security-jsf-login-page/ 
Á http://www.acegisecurity.org/petclinic -tutorial. html 
Á http://www.mularien.com/blog/2008/07/07/5 -minute-guide-to-spring-

security/  
Á http://static.springsource.org/spring -security/site/start -here.html 
Á http://www.viddler.com/explore/oredev/videos/22/  
Á http://www.roseindia.net/struts/hibernate -spring/send-mail.shtml 
Á  
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Appendix 1. System requirements   

Public home page 

Movies List 

At least three types of movies should be shown: Now Showing, Coming Soon, Most Commented 
On. 

The Now Showing list and the Most Commented On list should be ordered by the movie rating. 

The Coming Soon list should be ordered by release date (earliest first) 

On the home page, at the very least 2-3 entries in each list should be shown with the following 
details: title, a preview of the movie poster, list of main actors and actresses, a line from the 
movie synopsis. If there is a rating, then the rating must also be displayed alongside the entry. 

 

Viewer (Normal User) 

Registration 

A movie viewer goes to a registration page and enters the following details: 

¶ username 
¶ password 
¶ email address 

On submitting, the system sends an email containing a confirmation URL to the supplied address 

the user reads the mail, goes to the confirmation URL; the system confirms the registration and 
takes them to the edit profile page. 

Editing Personal Profile 

This page displays a form with the current values of: username, nickname, first name, last name, 
email, year of birth, favourite genre(s), favourite actors and actresses. 

Every detail other than the username can be changed at any time. 

Home Page 

The home page is reached by logging in at the main page of the website. Similar to the public 
view, the home-page contains lists of movies (Now Showing, Coming Soon, and Most Popular). 
However, these lists are personalised for the user based on the data entered into their profile  
(Genres, Actors, Actresses, etc.) 

Search, Comment, Rate and Book 

A search page should provide the ability to search for movies either using (part of) title, specific 
actors/actresses, or genres within a range of years. search results show, for each matching 
movie: title, poster art (small pic), genre, main actors, rating and a link to a page for the movie. 
The details page should give the complete details for the movie, including the reviews left by 
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other users. There should be a form input that allows the user to post a review under his own 
nickname (anonymous comments are not allowed). The review should be accompanied by a 
rating from 1 to 5 (or any scale you like). The viewer should be able to find a list of cinemas in a 
particular location and book a ticket for a particular show. 

Production Companies 

Registration Page 

A representative can register on behalf of a producer by providing the following details: 
Company name, Company address, contact person name, and contact person's email address, 
username and password.  

This information is passed to the administrator who can approve or reject the registration. If 
approved, then the contact person is sent an email containing a confirmation URL. 

Add movies 

Once registered, the production company can add movies to the site through a form input that 
takes the following data: Title, Poster (JPG/PNG), list of actors and actresses, Genre(s) that it 
belongs to, Director, Short Synopsis (100 words), Age rating. For unreleased movies, the 
producer provides expected release date. If it has been released on cinema but not on DVD, then 
the expected DVD release date. 

View/Edit Movies 

The Producer can view all the movies entered for the company. Each movie page not only 
provides the details entered but also the user rating and the reviews left by the users. 

Edit link allows producer to change details of movie at any time. 

Cinema Owners 

Registration Page 

A representative can register on behalf of a cinema owner by providing the following details: 
Company name, Company address, contact person name, and contact person's email address, 
username and password. This information is passed to the administrator who can approve or 
reject the registration. If approved, then the contact person is sent an email containing a 

confirmation URL.  

Add Cinemas 

The cinema owner is able to add a cinema with the following details: 

¶ Location  
¶ Seating capacity  
¶ Amenities.  

Amenities should be selected out of a standard list of amenities including  

¶ ATMs  
¶ Widescreen  
¶ snack bar  
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¶ Restaurant, etc. 

Add movie times 

The cinema owner searches for a movie and adds the cinema(s) it will be showing in and the 
show times at each. ɀ not working 

Edit movie times 

The cinema owner can edit the movie times and shows at any location by logging into the 
company profile. 

Administrators 

User Maintenance 

Approves registration requests from producers and cinema owners. Can reset passwords for 
users who've forgotten them (request via email). Can block users who have abused the site for a 
fixed period of time 

Social Networking 

Viewers can add other viewers as friends. A friend can recommend movies to other friends. A 
friend is able to see some data that a viewer has allowed to be seen such as favourite genres, 
actors, actresses, etc. Based on the data provided by a viewer (and if possible, his friends list), 
the system must be able to recommend movies to a user. The recommendations must appear on 
the user's home page when he logs in. 

For a producer, have a visualization plug-in that, for a particular movie entered by the producer, 
shows a graph of ratings against viewer ages. This would help the producer understand which 
movies are popular among which age groups. 

Using Map WebAPIs 

The viewer will have an extra attribute called location. Based on this information and the 
location of the cinemas, implement a module that locates the nearest cinemas and displays them 
on a map using one of the online map WebAPIs (e,g, GoogleMaps, Yahoo!Maps, Microsoft Virtual 
Earth). This functionality should be provided whenever the user wants to use the booking 
facility. For each cinema on the map, have a bubble that displays the seating capacity available 
for a particular show. 

Bulk data-entry support through XML 

As specified above, there is an assumption that producers enter the movie data one by one. 
Write a module that allows a production company to bulk load data about multiple movies at 
once. Design your own XSD/DTD for the XML file using the movie attributes provided above. The 
system parses the XML file and enters the movies into the database. It also provides feedback to 
indicate: successful additions, duplicates, any invalid XML. If the upload completes successfully, 
it should display a list of the newly-loaded movies and an edit link next to each that opens an 
edit page so that the producer can edit it. 
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Appendix 2. Model design 

Entity relationship diagram 

 


