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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 gatherto read about, book,review and
discuss movies. Producers and cinema owners can log in and add movies and shows to the
systemrespectively. The detailed requirements of the application can be found in appendix 1.

1.1 Objectives

This report is written basedon the following objectives:

Design: The design of MovieDB is explainenh a few steps. First of all the modethat MovieDB is
based on will be described and depicted with UML anBntity Relationship diagrams Thereafter
the busness layer and finally the presentation layer are explained.

A few tradeoffs have been made in order to fulfill the requirementThese are explained laterlt
was from the beginning chosen to base thgroject on the Hibernate and Springfameworks. 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 thereport together
with the serious challenges that the project group has &d while implementing the design.

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



2 Data model

The project has been desiged according to the given requirements with a set ofadditions. One
addition was to introduce rooms for thecinemas. The project group thought it as a too simplified
design toonly have one room percinema. Also it was decided to let a cinema owner own more
than one cinema.

The project design started from the data modeand was ceated bottom up through designing
the model. Since Hibernateis used for the persistencdayer, an entity relationship diagram was
not constructed. Instead an object oriented design was made using UML. This design has then
been mapped using Hibernate Annations to the database schema. The entity relationship
diagram for this schema hagherefore been reverse engineeredfterwards and canbe found in
appendix 2 together with the UML diagram for the model class mappings. Note that the diagrams
have been sufect to small changes since theinitial construction and arepresented in a slightly
simplified version. Without these simplifications, the diagrams are impossible tanake sense of
and interpret.

2.1 Brief explanation of the data elements

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

1 User: Class thatrepresents a standard user. There are four types of users in the
application: viewer, producer, cinema owner and administrator. Eacluser has some
common properties such asa username password email and first and last name as
well as some userspecific 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.

1 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 canamong other thingssearch for movies and seladd reviews/ratings on it.
He can get movierecommendations and book tickets for a particular show. This entity
inherits from User

1 Administrator : It is the higher user who can manage everything is theystem. The
administrator can ban users reset passwords and grant producers and cinema owners
access to the databaseThis entity alsoinherits from User.

1 CinemaOwner: This entity represents the owner of a cinemaThe cinema ownercan
among other actionsadd cinema and showtimes. The cinema owner owns a list of
cinemas.It alsoinherits from User

9 Producer: The producer represents the production company. The producer can add and
edit movies, actors and genresHe can also bulk upload movie data throughml. The
producer inherits from User.

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

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

1 Show: This entity physically represents ashow and a booking. It references to a movie, a

room in a cinema and has a list of booked viewers.

CinemaAmenity : A cinema can havamenities, whichare manayed by this entity.

Room: This entity manages rooms in a cinemdhe room has a capacity and reference to

its cinema.
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Rating: This entity managesamovie's ratings.

Review: Similarly, this entity managesA | 1 @ekidws.O

Address: An entity to representaddresses.

FriendRelationship : Is an entity that includes friend and a list of movies the friend has

recommended. The friend relationship is referenced from a viewer.

1 Cinema: The cinema entity represents a physical cinema. It has an address and a list of
cinema owners representing the cinema in MovieDB.

9 Director / Actor / Genre/ Producer : Simple entitieswith a name.

=A =4 =8 =9

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 hariths a reference taa cinemaamong otherthings.

To create all these references in the databasthe decision was made to use joitables. This is
because it is preferable to traverse in both directions between objects. That means that when
having for exampk a show we would like to get the name of the room the show is in. This is done
by show.getRoom().getName(); . At thesametime, when having a referenceoom to a room it

is preferable to see which shows this room has. This is done by looping through the s& shows
that the room references toroom.getShows() . This shows the two directions the object
hierarchy can be traversedHibernate automatically creates a jointable between the entities in
the database like the following:

ThiShow_TbIRoom

Show id Room id

Table 1. Jointable 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 wellote that the functionality of
traversing in both directions cannot begained by including a foreign key in one of the entities
referencing to the other, hence a relationship is needed aradtable is created.

2.2 Hibernate Framework

As previously stated theHibernate Framework is used for the persistent layemappings. This
choice has mag advantages. One advantage stes from the drawbacks of the structured query
language, SQL. SQL is simply a query and definition language and dasshave the power that
java has In java defining complex references between lojects 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 & Kin(2005) the best solution for the
DPAOAAECI 1 EOI AGAE pPOT Al Ai 8 (EAAOT AGA EO TT1TA
list four benefits using an ORM framework and these include increased productivity,
maintainability, performance, and database vedor independence. The last aspect, database
vendor independencehas been used for this project. The project started on a Derby database
engine andwas later changed to a MSQL implementation. The productivity issue has however
not been noted since the progct team were new to ORM and have spemhany hours to
understand and configure the Hibernate FrameworkHowever, future projects that the team
members will get involved in, will certainly gain from productivity advantages since hibernate
makes it very easyto write a persistence layer to handlehe storing of data objects. Optimization
issues have also been used for MovieDB. When fetching objects from the databasecalled
Griteriadcan be created that automatically joins and creates as much of the oljeas the
developer calls for. Ordefault, no references to other objects are fetched (called lazy fetching).

3
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When the user however explicitly calls for a specific referengét will then be fetched. Fetching a
Show from the database involves to also fetchig the Room and Cinema for the show together
with the BookedViewers and the Movie the show is playing.The classes irthe model layerare
mapped by hibernate b the database using Hibernate Annotations. Hibernate nAotations
defines how the classes shoultie mappedby annotating the fields in the classes. References to

other objects are mapped to joirtables and fields in & object are mapped to columns in the
database.

Further on as hibernate is used all SQL statements are prepared which is beneficial whi¢
comes to security againsmalformed user input.



3 MVC Design

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

3.1 TheSpringFramework

The MovieDB project uses the spring framework for a number of MVC tasks. These include
security, authorization, datibase 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 undatiewer/ and/, a producer can access
/producer/ and /, a cinema owner can accesgcinemaOwner/ 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 saalled @lesé MovieDB has foumatural
roles and the roles are given to the user when being stored in b#r 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 fetchin
passwords and authority roles from the databaseAlso spring security handles active or non
active accounts, which was perfect for our applicationvhere administrators should be able to
ban users and when users need to confirm registration by clicking at 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 coft 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 "ThblViewer®

UNION

SELECT username,

password , true AS 'enabl ed'

FROM "TblProducer’
UNION

SELECT username,
password , true AS ‘enabled’

FROM "TbICinemaOwner’
UNION

SELECT username,

password , true AS 'enabled’
FROM “TblAdministrator” ) AS T

WHERE T.username = 2?20

Code block 1. The query to select users by spring security.



Another feature with spring securityisOEAO EO AAT OOI OA 11 CET ET & OI A
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the user comes to the pge again. The user therefore does not have to login again. This is one of

OEA OAQPOOA OANOEOAI AT OO0 @nkop Githevask fuBcohadith AO COT OB

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 Famework also handles database access. Normally when building a dmic web
application, the programmer needs to keep track of openingnd 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 AddressDaolmpl extends HibernateDaoSupport implements &

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

The AddressDaolmpl extends HibernateDaoSuppoit the spring framework. Via this extension
the class can access thegetHibernateTemplate() method as well as session() and
closeSession(...) for getting the connection to the databaseFrom these methods, a hibernate
session is created that is used to call some of the hibernate methodsch asfind, save,
saveOrUpdate, merge or the more advancedcreateCriteria.

For this to work, the HibernateDaoSupport is configured in a few xml filesThe most important
one is called applicationContextjdbc.xml. It contains the JDBC settings for theMySQL
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:// | 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 applicationContextdao.xml. There the SQL dialect is set to MySQLDialect
for Hibernate to create the correct queries.



Controller mapping

The Spring Framework handles the web flow of MovieDB and the mapping betwedme business
logic and the presemation 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 pagédjsp/
ending with jsp. For example theviewer/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 actiorservlet.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.SimpleUrl[Han
dlerMapping" >
<property ~ name="mappings" >

<props >
<prop key ="viewer/AddGenre.html" >
viewerGenreController
</ prop >
¢ OTHER PROPERTY MAPPI NGS ¢
</ props >
</property >
</bean >

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

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

In the Spring Framework diffeent 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 isised 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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Incoming request request
request
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Figure 1. Spring Cantroller 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 ces
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 fon of a jsp page and model
response data that has been generated in the controller according to what the user requested.
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Figure 2 z 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 applicationConteggtc.xml as
mentioned earlier. Each layer in the model has an applicationConteXtXX.xml configuration file

that configures the connection to recourses such as the database and also tblation between

the layers. The Dao layer has a file called applicationConted&o.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 applicationContexgervice.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 forall the model classes that are bound to an input fornthis is done
through writing a so-called @alidator &for the class.The validator has thethe following form:

package mdb.model.validator;

import mdb.model.TblUser;

import  org.springframework.validation.*;

public  class ThlUserValidator 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 ¢&

Code block 5. Validation of User object.

The supports method tells which class the validator is aimed for. Thealidate method handles
the actual validation. The method accesses the populated object that has been returifiedn 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 thérrors object with different error codes. The error codes
correspond to codes defined inthe messages.properties file wre the message for all errors are
gathered. MovieDB supports different languages since the messages.properties fian be
implemented in one or more localized languages. The default setting is in the
messages.properties file, but if you system hasbeen set touse Swedish settings andyou
interact with MovieDB you will get the strings from the file messages_SV_SE.properties, where
the Swedishmessages are placed

Apart from validation MovieDB also uses ta Spring Framework for error and exception
handling. The following configuration makes Spring to catch thmvax.mail.SendFailedException
and make the error controller mapped for valueError handle the error. The controller forwards

the user to a specifieerror page and displays a message.

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



<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 applicaton is running on. This is not good andherefore not possible when
using custom error pages.

3.2 View

The view of MovieDB is plain and simple and coded witktrictly validated xhtml, javascript and
css.The layout uses most of the space in the page and is g#&s understand. Login is made in the
top corner and navigation is done through the menu to the lefEigure 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 flashylgle show with snap shots from famous movies andaptions (synopsesat
the moment).

Username

e Front Welcome to MOVieDB (Populate the database)

* List movies
 Now showing
 Upcoming

* Search

« About

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 heaer, 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. <jspiinclude page =" /layout/headerTop.jsp "
2. <jsp:param  name="title" value =" />
3. </jsp :include >

€ SCRI| PANB OTHER HEADER COMMANDS

4. <jsp:include page =" /layout/headerBottom.jsp ">
5. <jsp:param  name="page" value ="welcome" />
6. </ jsp:include >

10



€éPAGE BODY CONTENTEé

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

Code block 7. lllustration 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 JavaScriptor instance jQuery scripts. The header is closed in line-6 where
the <body> tag opens. Finally after the body cont& is included the page closes at line 7. The
layout of the menu is done in the code that is imported on line-8. 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 overallsite of the page can be modified in a single place, which is a
huge benefitwhen design updates are wanted!

3.3 Business Logic

The major businessmodules that implement the business logic are the Movie servicegile
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 s briefly described.

Movie Service

The movie service modulehandles all movie operations from the user. \ewer can see movies
coming soon, most commended and now showing along with general reviews and ratinghe
coming soon listis sortedoil OEA OEAxAO080 POAAAOAT AAO xEOE AOOE

A producer is able to log in andadd movies. The movies arelassified by the producer with
genres and have starring actorsThe movie service module islso 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 needseveraldata access objects for implementing the required functionality.
The required DAGs with the given design are:

1 MovieDao

1 GenreDao

9 ActorDao

9 DirectorDao

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

File upload service
The movie service is related to a bulk data upload service module thigtuser for uploading and
adding many movies at a timeThis is done with XML and the SAKarsing 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 ma/separately.

11



Registration service

A user (viewer, producer or cinema owner)an register for MoveDB via the Rgistration service
(called user service in the actual implementation) This is handled by having access to
ViewerDao, ProducerDao and CinemaOwrigao. Only the generic fields for a user (password,
username, first name, last name ané-mail) are registered in the Registrationservice, which
means that all kinds of users are registered on the same registration page. When the users
access the systemhe first time they are sent to their process to fill in the user specific details
such asProduction Company for the producer andhickname and favorite actors for the viewer
(just to mention someof the properties).

The registration service uses aMail service for email registration functionality. The email
service is used tosend 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 usersWhen the user
confirms the mail (by clicking at a registration-attempt-specific link) the attribute
registration Date is set to the current date. A user cannot log in if this date is rsst.

Login service

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

Friend service

The friend service handlesevery interaction between two friends. This includes methods for
requesting a friend accepting or declining a request, removingr banning a friend, and
recommendng movies to a friend.

Booking

The booking service is used tobook viewer to specific shows. To do tht 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 th@oogle Map API. The system automatically finds the
five closest cinemado the viewer (via. Postal codes, Addresses and Geocodiray)d plots these

on a map. The user can then choose which cinema to view the movie on. The only cinemas that
show the specift movie are plotted. If the user first selects the cinemanly movies that the
chosencinema shows are retrieved when searching.

Profile service
4EA 001 £ZE1 ABAOOEAA EAT AT AO OEA OOAOOGE DOl E£EI AOS
different profiles. The vieweris able to edit its details (thatare entered on registration) together

with preferences of favorite actors and favorite genres.

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

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

12



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 usefhe user cannot log in as
long as the ban date itater than the current date.

The administrator can dso reset passwords for a user by request orrmail. The administrator
resets the password through the admin page and the user gets a mail with the new password.
The new pasword is a randomly generatedwith 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 howeve access different information from the search results. The producer only
searches on movies (s)he has entered to the system.

13



3.4 Presentation Logic

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

MovieDB has a menu that isiccessiblefrom all pages. Therefore the user canlways decideto
enter the pages in the menuTo depictthe page flow diagram needs to contain arrows in very
many combinations. This makes the diagram hard to read. To avdite pages that are accessible
from every page theseare marked in the diagram with a dashed border:

l Search

i_ i _é_ea_r_c;{ T »  results

____________

Front page | Coming
- login \  soon
- coming soon e
- now showing

Notify
admin

LoginController to
luser/ welcome.html

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 soongih and now
showing pages included. This is marked in the diagram.

When theuser logsin, (s)he is handled by the login controller and sent to his/her welcome page.

14



Viewer

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

————————————

| List
i movies .
L - 1
Book Search
results [
A \ 4
Book Movie

details

v jmmmmmd e

i : ing | . Search
Find <f Booking —r :

cinema | toooogooo-- i f Edit

J details
Welcome viewer
-logout — § w_
Book - most reviews 4—‘_; Profile !
show - rec. by friends ' - view details !
_ - rec. by system | -edit friends !
Both cinema and r e
movie selected I
» Confirmation V'eWer
By logout or profile
click on bgo

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

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

Looking at the profile page the viewer can vievhis or her own details. Fromthe page the edit
details pageis 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 profil¢he
viewer also manages its friends. The vieweran 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 sameway. 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 ®ublicoprofile is given when the viewer visit a norfriend or a ban. This profile only
contains username. When the user is friend with the viewerte can among other thingsee the
preferences of the viewer, his address, full name andreail.
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When makinga booking the viewer has two options. Eitherhe or shefirst 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 interastéth the
movie in the system just by viewing its details page and choosifgpok . A good way of doing that

is through the search. If the viewer first wants to select cinemle or shecan do that as well. The
search will then only display movies for that aiema. 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 ainema, the system will display only the cinemas
where this movie is show 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 cinemawner, 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 diagam below is constructed with the producer welcome page
as starting point.

————————————

| List
Add/choose , movies
genre, actor, b '
director
Search
4 l 7| results |7
R A v
1 Add/Edit Movie Stats, comments,
"1 movie | stats reviews for movie
B S PR yy
v i Search '
Add poster =1 f """ ' Edit
v details
Welcome producer I
C - logout
¢+ Import P R AEEEEEE
| data XML i€ | -@ggregated stats i | ' Profile
(R ! - movie listing . . producer !
| ___details___;
By logout or
click on bgo
i Front pagei
' (figure 4) |

Figure 6. Page flow diagram for general user not logged in.
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The procurer can searchfor movies by their production company and choose to vew stats or
edit them. Since a producer has nothing to do with other produce@snovies, these are not
included in the search. A producer can addhovies, actors, directors and genres to the system.
Movies can also be addethrough a bulk uploadof xml data where many movies can be added at
the same time.f the xml is malformed orif 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 edithis details including the address ofhis production company. One
producer can only have one production company. The cinema owner can have many cinemas
and are hence a little differentWhen the producer has registered and been confirmed by the
administrator he is forced to the edit details page to set his oher 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 althe 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.

____________

i List
| movies |

Search Add amenities

results [ | Add/edit 7'y

show
I Add rooms
jmmm = A 4 A
; Search i Edit details
"""""" - add cinema |«
- edit cinema
Welcome Cinema H
owner ||, yTTTTITTmTmTTT

N i Profile
- logout : -cinema |

- cinema listing

L___details_ .
? y
' Front page |
By logout or v |
click on bgo ! (figure 4)

Figure 7. The page flow diagrams for cinema owner.

The cinema owner can se&h 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 profilehe can edit his details and add cinemasOnecinema 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 folbwed 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 changehe release date paty 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 publicTherefore it was chosen to only have
one release date per movieFor shows in cinemas, the cinema owner sethe date when the
show starts and his introduces other dates for the movie which can be used to see what movies
are currently and soon showing in the cinems

4 Implementation

MovieDB has been implementeéh J2EEusing Tomcat version 5.5, Blipse WTP, Subversiv&VN

connectorsand it is currently using MySQL ashe database. Derby was initially used together
with an eclipse plugin but it was left forMySQLdue to the stronger management features that
MySQL has which enables looking at the tables outside eclipsélhe user interface of the

application is made with JSP, xhtml, css, and JavaScript.

4.1 Problems

The project group has faced mangifferent problems on the journey to the endproduct. Some of
theseproblems 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 Hibenate with Spring

To set up hibernate with spring was even harder. Seven configuration filese neededto declare
the bean mappings between all application layers. To get these files running waseal struggle
and gave rise taall kinds of different errors. It washard to test because everything has to be set
up in all the layers between the database anthe 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

expeiAT AA  ET OEA &EOAI AxT OEO § A0 1 AAOGO $AOEAGO

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. Somuch time that other
courses have been suffering and that we have used tkatire last five weekendsto work on it.
Despite this all group members has gained a knowledge thamost likely not many other groups
has gained anahis will be of greatvalue 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 SVNbut 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 onemember therefore spent a day getting the project
running on another SVN serverJust when the other server was working, the Danish server came
back online, but a whole day was already lost due to these server problehisturned out that

the Technical University ofDenmark, where the SVN server was placed, had a power outage
during the night (which is day here is Sydneyso it was first fixed around m Sydney time.

We also have had problems with concurrent versions. The project Habeen running on one

machine but nd 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 hat gone

through after committing to SVN. Hence the other group members had the two files on their
machines which caused the error.( AOET ¢ %Al EPOAO O08DP0OI EAAOG AEI A
problems (because you cannot modify ifrom inside Eclipse)so this should be avoided in the

future.

TheError listeneBtart error

The error that the two pages caused was a smlled error listenerStart  error. The annoying
property with this error is that it does not give any stack trace. The console only gives the
mAOOACA OAOOT O | EOOAT AO6 888

Most of the time this was due tahe factthat a bean we configured in the applicationConteet
XXX.xml files that did not match with the corresponding java class. A service bean that uses two
data access object beans must be @i 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 inhttp:/forum.spring source.org/showthread.php?t=27967can
be used which includes installing a plugin that enables tomcat to step in the framework code:

(reakpoint ContextLoaderListener

in the spring jar on the build path, find org.springframeworkeb.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 Witop 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 undéf'. There are 'cause’ error, make sure
you take a look at them all since some can be wrapped/hidden. If you're using hibernate, |
find that this does show the hbm mapping file problems, but the actual bean which causes
the error can be wrong it seems ¢ just take the first bean in its lisd!

From: (adam_jh SEVEREETrror listenerStart- finding the error, (1 1/08/2006),
http://forum.springsource.org...)
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AEEO DOT AAAOGOA xAO OOAAAOGOAEOI 1T A OEIirAnilgOO OEA
Windows. The pugin 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 nt working in<%@ taglib prefix="c" u="http://j .ava.sun.com/jspljstl/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 statementsilso, the for each loop works when looping
from a start numbe 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 adviceon this but without result. As a consequence, the use of the taglfbr
dynamic operationson the pagesof the projectwas 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 straighforward implementation using jdbc and jndi for
database access and a simple servlet control structurBut this decision also had upsidek For
instance, by wsing 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 @sign that have beenmade above the requirements includeo
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 h€ front page has been given
a jQuery slde show that displaysscenes frommovies in afancy way. Also, the jQuery ight box
technique is used for displaying posters and images when the user clicks on thehhe producer
is able to view stats for all movies together and for one movie separatelylsd, a calendar date
picker is used for selecting viewer birth dates, show dates etc.

Apart from the above featuresMovieDB has not been given any extra innovative functionality.
This is not due tolaziness;the problem is simply that there has not been mough time for a
project of this size A blog feature was planned where the administrator could post content on
the front page that was importantfor the pagevisitors. 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 releasehat the project team is
presenting at the deadline.

A few requirements that are in the marking scheme were not ithe project requirements. These

include to be able to book more than one ticket at a timand 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 théast minute. Theserequirements are big and affect the model

design. Small requirements that were found in the marking scheme have been added to the
project £ O ET OOAT AA OEAO OEA AETAI A T xTAO OET Ol A AR
have any booled viewers. The late requirement of being able to search for friends was also

added.
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6 Perspective and conclusion

In the MovieDB project, a large set of featuregasimplemented in order to meet the project
requirements. Also, some additional features weradded to enhance the applicatiorBut 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 area fewfeatures that currently require post-processing, i.e. maodification of the query

result set. To improveapplication performance, this processing could be avoided by

constructing more complicated database queries.

User interface improvements

The desig is working and looks good, but it is not completelpolished andconsistent, especially
with regards to tables andmovie information presentation. This could be confusing to usersf
the site soupdating thisis 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 inb when time permits. Some of the things to test
include:
o0 Considering if the registration process is spoofable in any way, for instance wirt.
replication attacks (reusing a registration email)
0 Go through and find holes in the validation functionality to furher prevent SQLinjection
and XSS attacks etc.
o O3A1 66 OEA OOAO PAOOxT OAO xEOE A EEAAAI
Rainbow table attacks in caseur database get compromised.
0 Stresstesting the application in order to see its performance undeheavy 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 walibe an idea to create scripts to
import data from currently available movie websites, for instance IMDb, which have a public
data access page, sdmtp://www.imdb.com/interfaces .
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Appendix 1. System requirements

Public home page

Movies List

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

The Now Showing list and the Most Commented On list should be orderleg the moue rating.
The Coming Soon list should be ordered by release date (earliest first)
On the home page, at the very least2 entries in each list should beshown with the following

details: title, a preview of the movie poster, listof main actors and actreses, 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:

I username
1 password
I email address

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

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

Editing Personal Prdé

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

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

Home Page

The hane page is reached by logging in at the main page of the websi&milar to the public
view, the homepage contains lists of movies (Nowshowing, Coming Soon, and Most Popular).
However, these lists arepersonalised for the user based on the data entereidto their profile
(Genres, Actors, Actresses, etc.)

Search, Comment, Rate and Book

A search page should provide the ability to search for movies either usir{gart of) title, specific
actors/actresses, or genres within a range of yearsearch results shev, 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, includinige reviews left by
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other users. There should be a form ingt that allows the user to post a review under his own
nickname (anonymous comments arenot allowed). The review should be accompanied by a
rating from 1 to 5 (or any scaleyou 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 thdollowing details:
Company name, Company address, contact persaame, and contact person's email attess,
username and password.

This information is passed to the administrator who can approve or rejecthe registration. If
approved, then the contact person is sent an email containingcanfirmation URL.

Add movies

Once registered, the production compay can add movies to the sitehrough a form input that
takes the following data: Title, Poster (JPG/PNGjst of actors and actresses, Genre(s) that it
belongs to, Director, ShortSynopsis (100 words), Age rating.For unreleased movies, the
producer provides expected release datdf it has been released on cinema but not on DVD, then
the expected DVDelease date.

View/Edit Movies

The Producer can view all the movies entered for the company. Eadhovie page not only
provides the details entered but alsdhe user ratingand 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 thHellowing details:
Company nameCompany address, contact personame, and contact person's email address,
username and passwordThis 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:

1 Location

1 Seating capacity

1 Amenities.

Amenities should be selected out ad standard list of amenities including

T ATMs
1 Widescreen
I snack bar
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f Restaurant, etc.
Add movie times

The cinema owner searches for a movie and adds the cinema(s) it will Baowing in and the
showtimes at eachz not working

Edit movie times

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

Administrators

User Maintenance

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

Socal Networking

Viewers can add other viewers as friends. A friend can recommend movies to otheiends. A
friend is able to see some data that a viewer has allowed to be seen sucHa®urite genres,
actors, actresses, et@ased on the data provided by &iewer (and if possible, his friends list),
the systemmust 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 plugn that, for a particular movie entered ly the producer,
shows a graph of ratings against viewer ages. This would help the producgmnderstand which
movies are popular among which age groups.

Using Map WebAPIs

The viewer will have an extra attribute called location. Based on this information anthe
location of the cinemas, implement a module that locates the nearest cinemas atigplays them
on a map using one of the online map WebAPIs (e,g, GoogleM3ahoo!Maps, Microsoft Virtual
Earth). This functionality should be provided wheneverthe user wants to use the booking
facility. For each cinema on the map, have a bubhileat displays the seating capacity available
for a particular show.

Bulk dataentry support through XML

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

Entity relationship diagram
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