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ABSTRACT

Obijective: The available image managers basically include facilities to store, discuss and share detailed images from
all over the web. In fact, a literature analysis shows that the available systems are limited for image analysis. So, the
main goal of this work is to present an image manager for medical and biological databases that allows researchers to
share and manipulate images in an environment that integrates data and analysis facilities. Methods: In order to
achieve the expected goal we firstly perform a literature review to define basic services, the data modeling of the
system and select the development platform: the programming languages PHP and Javascript, as well as the Database
Management System PostgreSQL 8.4.7 The SBIM has been tested based on the methodologies developed specifically
for web applications validation. It was assembled a group of 40 individuals to evaluate items like performance,
usability and graphical interfaces. Results: The SBIM system provides efficient tools to share and analyze images
stored in its databases. Conclusion: SBIM is an efficient image manager system to store, discuss and analyze medical
and biological images over the web.

RESUMO

Objetivo: Os sistemas para gerenciamento e compartilhamento de imagens médicas disponiveis oferecem basicamente
uma plataforma para armazenamento e troca de dados e informagGes via Web. Uma andlise da literatura mostra que
0s recursos para processamento e analise de imagens sio muito limitados. Assim, com o objetivo de oferecer uma
alternativa aos sistemas disponiveis na Web que integre compartilhamento e manipulacio de imagens médicas, esta
sendo desenvolvido o Shared Biological Image Manager (SBIM). Métodos: Foi feita uma andlise da literatura para
identificacio dos servicos que o sistema deve oferecer, bem como a escolha de uma plataforma que facilitasse o
desenvolvimento: linguagens de programagao PHP e Javascript com o sistema gerenciador de bancos de dados
PostgreSQL. O sistema foi testado usando metodologias especificas para avaliagao de Aplicagdes Web. Foi escolhido
um grupo de 40 voluntarios para testar itens como interface grafica, desempenho e usabilidade. Resultados: O
sistema fornece ferramentas eficientes para gerenciamento e compartilhamento de imagens, troca de informagoes
entre os usudrios, bem como uma plataforma para analise das imagens. Conclusdo: Foram obtidos resultados
satisfatérios que sao indicadores da qualidade do sistema SBIM para armazenamento e manipula¢io de imagens.

RESUMEN

El sistema de administracién y compartimento de Imdgenes médicas disponibles ofrecen basicamente una plataforma
para almacenamiento y cambia de datos y informaciones via web. Un analisis de literatura muestra que el recursos para
el tratamiento y el andlisis de imagenes son muchos limitada. Asi con el objetivo de ofrecer una alternativa a los
sistemas disponibles en la Web que se integra compartir y manipulacion de imagenes medico, se esta desarrollando la
Shared Biological Image Manager (SBIM). Métodos: Se hizo un analisis de literatura para la identificaciéon de
servicios que el sistema debe proporcionar, asi como la elecciéon de una plataforma que facilita el desarrollo: lenguaje
de programacion PHP y Javascript con el bases de datos de PostgreSQL. El sistema fue probado con metodologias
especificas para aplicaciones Web. Fue elegido un grupo de 40 voluntarios para poner a prueba elementos como la
interfaz grafica de usuario, rendimiento y facilidad de uso. Resultados: El sistema proporciona herramientas eficaces
para gestionar y compartir imagenes, intercambio de informacién entre los usuarios, asi como una plataforma para el
analisis de imagenes. Conclusién: Se obtuvieron resultados satisfactorios que son indicativos de la SBIM sistema de
calidad para almacenar y manipular imagenes.
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INTRODUCTION

One of the main contributions of the World Wide
Web to society is the possibility to share text documents,
images and videos, making them accessible from
anywhere, as long as there is an Internet connection. The
Internet offers a worldwide network infrastructure that
connects nearly two billion people and transports roughly
10 billion gigabytes of data a month®.

In the last decades, the spread of web applications
has improved the Internet flexibility in accessing
computing resources such as processing and storage
capacity. These applications are usually formed by three
tiers. For Bouchiha et al®, the first tier is the Web browser,
used to visualize Web pages. In the middle tier are
programming languages used to generate dynamic content,
like PHP (Hyperterxt Preprocessor) and ASP (Active
Server Pages). The last tier is the database that will store
useful information used by the Website. The Web browser,
in the client side, sends requests to the second tier that
then will retrieve and insert data into the database.

Image Managers, like Morphbank®, Biology Image
Library® and JCB Data Viewer® to name a few, compose
a class of Web applications. Basically, these computer systems
include facilities to store, discuss and share detailed images
from all over the wotld which improves scientist collaboration
and education activities. In this work, we focus on image
managers for medical and biological image databases because
there is a lack of Web applications in these areas that allow
researchers to share and manipulate images in an environment
that integrates data and analysis facilities.

The field of medical imaging analysis had a fast
development in the past decades. It is an important tool for
diagnosis and planning procedures in almost all areas in the
medicine. Besides, and more important for this work,
application of computational methods to study complex
physiological systems need a cooperative work between
research groups which may be geographically and
institutionally dispersed. In Brazil, such need motivates the
development of the INCT-MACC (National Institute of
Science and Technology in Scientific Computing Aided
Medicine), a virtual organization working in the thematic
of medicine assisted by scientific computing. In the context
of the INCT-MACC, the medical imaging analysis has
specific requirements that involve algorithms for segmentation,
feature extraction, geometric modeling, tracking, registration,
classification and visualization. Bioinformatic images, like those
from the Brazilian Genoma Project, may also be stored and
manipulated using the proposed system. Therefore, there
are plenty of projects that may use this system.

Hence, a fundamental point which emerges from the
necessities of these projects is that we should consider
image managers from an integrated global view of data
and processing programs, putting together tools for image
storage and manipulation, as well as offering functional
ways to share information. In order to fulfill this
requirement, the Shared Biological Image Manager (SBIM)
has been developed. The system allows users to have great
control over the content, giving them the possibility to
group images by category, search images by size, format,
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compression and color channel. It also has a message
manager, to allow the communication among researchers.

Therefore, the main relevance of this project s to create
an integrated Web environment where researchers can
keep and manipulate images using tools and programs
that will improve the image analysis in a fast and reliable
Web application.

RELATED WORKS

In this section we survey image manager systems trying
to identify basic requirements and challenges related to
user interface, search engines, such as Content-Based Image
Retrieval (CBIR) algorithms and processing resources.

In a wide sense, image managers are part of the kernel
of any image-based information system. Therefore, Web-
based systems for image collections and visualization, Web
applications for training and education, CBIR and hospital
information systems (HIS) incorporate some kind of
image manager in their engines.

For instance, the Biology Image Library® is basically an
online collection of images, movies, illustrations and
animations from biology and biomedicine areas including
Histology, Pathology, Microbiology, Molecular and Cellular
Biology. The library aims to allow users to look for visually
striking and scientifically reliable material without tools for
image analysis and processing. The JCB Data Viewer® is a
web-based tool for visualization of multi-dimensional image
data files. The system has simple tools for image analysis
(zoon, pan, others), but its main goal is to handle supplement
material associated with manuscripts submitted to the
Journal of Cell Biology (JCB). In the same class of systems,
we find the Morphbank® which is a continuously growing
image database focused on increasing knowledge of
scientists and students about biodiversity. The images
deposited in the Morphbank repositories include data from
comparative anatomy, morphological phylogenetics,
taxonomy among others.

Nowadays, the traditional medical teaching and training
has been complemented with web based education systems.
In Guliato et al” it is desctibed a Web teaching system for
training the interpretation of mammograms. In this system,
users can obtain texts about specific subjects, access
bibliographic references and retrieve cases from a database.
Also, this system has image processing tools for drawing
markings on the image to identify the contour of the breast
or the lession. Afterwards, the contours are submitted to
the system and evaluated. Wangenheim et al® proposes a
methodology to interconnect DICOM (DIGITAL
IMAGING AND COMMUNICATIONS IN
MEDICINE) workstations, allowing real-time meetings
over the Internet for discussion about the images. The main
goal of that work is to present a collaborative system that
enables recording, sharing, and reenacting teleradiological
collaborative discussions as well as diagnosis sessions for
documentation and teaching purposes. The whole process
to create a collaborative section involves its initialization,
data exchange and closing procedures. All these steps are
implemented through the CycAppDCM®, an Application
Layer Protocol that is layered right on top of the
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Transmission Control Protocol/Internet Protocol (TCP/
IP). On the other paper, Pires et al.?) present a
Mammographic image manager that is very useful for image
diagnostic training by allowing simulated appraisals.
CBIR is a class of techniques which uses visual contents
(features) to search images from a database following a
query image given by the users. Therefore, when designing
a CBIR system we must be careful about interfaces to driven
the query image definition, utilization of feedback, feature
space specification, feature matching and output
presentation. Therefore, the application of CBIR for
computer-aided diagnosis involves aspects from user
interfaces, system design and image processing techniques.
Such complexity is in the heart of the problem desctibed
in Welter et al"”. This work pointed out that despite of
their potential, CBIR techniques have not yet been
established in clinical practice due to the lack of an unified
data concept integrating CBIR with picture archiving and
communication systems (PACS). Therefore, authors suggest
that CBIR systems applied to computer-aided diagnosis
should integrate their results in a DICOM reporting
document. On the other hand, there are many image
processing issues to improve CBIR efficiency. For
instance?, presents a CBIR system with focus on
classification of breast tissue density. Texture features are
defined using singular value decomposition (SVD) and a
support vector machine (SVM) is applied for image retrieval.
The hospital is itself a system in which human beings
and machines carry out specific actions following
established rules to achieve an integrated care. Therefore,
HIS must provide communication and processing
information to allow the suitable degree interoperability.
In this context, medical image storage, processing and
mining become central issues not only due to the huge
data volume to be considered but also because image
analysis is fundamental for diagnosis and treatment
procedures. For instance, Azevedo-Marques et al.!*'?
describe a system that integrates the radiology information
system (RIS) and the PACS of the Radiodiagnosis Service
of the Hospital das Clinicas de Ribeirdo Preto (Brazil). The
proposed solution has a fast distribution system and
friendly interface because it uses Internet technologies, such
as HTML (Hypertext Markup Language) and ASP.
Basically, the mentioned systems include resources to store,
discuss and share detailed images from all over the web,
training and education as well as search engines in an image
database. We observe a lack of Web applications in medical
and biological image that allow researchers to share and
manipulate images in an environment that integrates data and
analysis facilities. This is the main motivation for our work.
However, before presenting our system, we must identify
from the above survey common requirements for image
managers applications. We observe that, in general, these
applications systems needs to provide the following services:
- Image storage: Provide a standatrized way to store
images, allowing easy access to them.
- Image sharing: Allow researchers to share images in
the Internet using a Web Browser.
- Algorithms for image analysis: Implement tools to
improve the image analysis, like zoom and marking tools.
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- Algorithms for image processing: Implement
algorithms for digital image processing, aiming to integrate
several tools in a single system.

- Communication: Provide ways for researchers to
communicate without the need to use tools from outside
the proposed system.

These are basic services that should be provided by
SBIM system. The next sections show the way SBIM
addresses the corresponding requirements.

METHODOLOGY

In order to achieve the expected results a four step
methodology is being used, as shown in Figure 1.

Step 1— Architecture
Modeling

Step 4 = Validation
Protocol

Step 3 - Implementation

— &N

The first step consists of analyzing several papers in
order to define and implement the data modeling of
the system and select the best tools to develop the project.
Step 2 defines how the system will handle the images
and designs the user interface. In the third step, it is being
implemented on a Web environment. During the last
stage, it is being tested based on the techniques proposed
by Pressman®, developed specifically for web
applications.

!

Step 2 — Interface
Conception

&:

Figure 1 — Used Methodology

Step 1 - Architecture Modeling

The database model consists of 15 tables, based on
Porcides et al". The database’s ERD (Entity-Relationship
Diagram), developed with DBDesigner, is shown in Figure
2.

The main table is called image. In this table all the data
about the image, like compression, channel, format, size,
width, height, resolution and keywords are stored. Most
of the other tables are connected to it

The tables that have information related to the image
are used to index these images and, afterwards, users can
use this information to retrieve images more selectively.

There is the table called history. It is used to keep track
of everything that the users have done. It will store what
an user did (upload, delete or modify an image), when he
did it, which image he manipulated and how long it took.
Also, the system can keep track of when users login or
logout. In this way, problems can be solved faster by
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Figure 2 — Entity-Relationship Diagram of SBIM

tracking its possible causes.

Also, this database has tables to store image formats,
compression types and channels, as well as information
about the users, messages and image markings.

The user’s information is stored in user table. This
information will be used by the search engine to find them
using name, surname, e-mail address or affiliation.

The profile table is used to store the access levels. These
access levels are used to determine which image databases
an user can access and what he can do on it.

Message and Recommendation tables are used to store
the messages sent by the users to others using the SBIM
message system.

Therefore, this data model allows the development
of a system with good performance to retrieve data from
the database and an easy and effective way to create a
permission system, with each user having different access
levels to several bases.

Step 2 - Interface Development

The main concern is to develop an intuitive and easy
to use interface that won’t require a long learning time.

The interface is being developed using only two colors.
As proposed by Oppermann?, the first one is white, a
light and neutral color that will draw attention to the main
content of the website because it contrasts with blue, the
other color that composes the interface. This color is
applied to buttons, menus and decoration using several
hues of blue. So the website doesn’t become monotonous
and boring,

As shown in Figure 3, the website’s interface is divided
in four main areas. The database list on the left side displays
the name of all the databases registered in the website
(Figure 3-1). The area on the right side will display, if the
user isn’t logged in, the form to login and a button to
create a new account. Otherwise it will show the control
panel, where the user can access his messages and change
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his account information (Figure 3-2).
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In the upper area it is the advanced search, database
list, user list, contact form and the main menu, where
users can find the buttons to upload images (Figure 3-3).
In the center of the page we can find the content, which
may vary from page to page (Figure 3-4). Figure 4 shows
the image list of a database.
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Figure 4 — Image List

Step 3 - Implementation

The system is being implemented using the
programming languages PHP and Javascript. The DBMS
(Database Management System) PostgreSQL 8.4.7 was
chosen because our previous research showed that
PostgreSQL has a greater support to the functionalities
that we need and it is faster than the others DBMSs in
most cases”. The system is free and has a good user
support via Internet.

The main features of the website are the zoom tool
and marking tool. Besides, CBIR functionalities will be
implemented soon which will compose another important
feature of the system.

The data marking tool, developed with Javascript and
HTMLS5 programming languages, allows users to make
markings on images and assign text to them. One interesting
feature about this tool is that it doesn’t actually change the
image atall. All the marking data like text, color and coordinates
are stored in the database, separately from the image file.
Therefore, the system doesn’t need to make a copy of the
image each time an user makes a new marking on it, since they
don’t affect the image. Users can see a marking by just clicking
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on the corresponding button. With this tool users can save
information like regions of interest and a text with their
descriptions, features related to a structure in the image, and so
on. These data can be shared with other experts using the
system. The marking tool is shown in Figure 5.
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Figure 5 — Marking Tool of SBIM

Another interesting aspect of the web application is
the zoom tool. It allows users to zoom in and out images,
controlling the size of the area to be zoomed and the
zoom rate, just by using the mouse. It has a very high
zoom rate, of about 1000%.

This tool simplifies the visualization of small details
that, otherwise, could be missed. The zoom tool is shown
in Figure 6.
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Figure 6 — Zoom Tool of SBIM

Another feature of the SBIM project is the automatic
feature extractor. This tool extracts image information
automatically, during the upload. The extracted items are
width, height, size, compression, format, channel and
resolution. This is a real time process that starts as soon as the
page to upload the image is loaded. This data is used to
retrieve images using the Advanced Search Form, where the
user can specify several options. In this search mode the user
can specify search criteria, like maximum and minimum width,
height and resolution, a specified format or compression.

Also, there is the message system, which works similarly
to an e-mail service, but inside the website. These messages
may be composed by a text with attached images that are
hosted in the SBIM website. These messages will be stored
until they are deleted by its owner.
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For the security of the website, several access levels
were implemented to grant a greater control over the
website utilization. There are three access levels with
different profiles. The first one is Researcher, which is
assigned to users by default. A Researcher can access bases,
view images, send messages and upload images. The
second level is Base Administrator. A Base Administrator
can own a database, having total control over it. He can
delete images, invite users to analyze the database, as well
as remove them from the database. Also, he can allow
users to download images or block the download. To
create a database, an user must send a message to one of
the website administrators asking for the database creation.
If the request is approved, a database will be created with
the user who requested it as the administrator. The last
level is System Administrator, who has total control over
the whole website. He can make all the things that other
users do plus create databases and remove users.

These functionalities are being implemented to provide
the user with a simple and efficient way to share and
manipulate images in the Internet.

Step 4 — Validation Protocol

The validation protocol consists of using several test
techniques in order to analyze several aspects of the
website, such as performance, interface, usability and
compability.

For the content test and usability test, we assembled a
group of 40 individuals. These users, researchers in the
areas of informatics and medicine, as well as regular
Internet users, aided us in these tests by answering a
checklist, shown in Figure 7, about the system interface.

The performance test also requires the help from users,

SBIM - Shared Biological Image Manager
Usability Checklist

This checklist aims to obtain the opinion of the user about the SBIM system. In this checklist,
the functionalities, privisibility, ease of use and understanding of the system are analysed.

1-Ease of use
( )Easy fo learn
()Simple
()Hard to learn
()Confusing

2 - Ease of understanding
()Clear
( JAmbiguous
()Confusing

3 - Predictabllity
()Prediciable
()Usually predictable
( )Usually unpredictable
( )Unpredictable

4 - Functionaliies
( )All resources are working
( )Some resources aren't working
Which?
()All resources aren't working

5 - Comments and suggestions

Figure 7 — Usability Checklist.
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since it needs a high amount of data flux. For this test,
two groups of five people, all from our research
group,aided us by providing images and uploading them
to the system.

The test techniques used were proposed by Pressman ¥
and are described below:

- Content Test: The objective of this test is to verify if
the static content of the website is concise, precise and
conclusive.

- Database Test: This test aims to detect flaws in the
way the dynamically generated content is shown to the
users.

- Interface Test: In this test the interface and its
functionalities are tested to verify how they behave in
several Web browsers.

- Usability Test: The objective of this test is to analyze
the user perception about the system’s features, like interface
and functionalities.

- Compatibility Test: This test aims to find out
problems on the website when it is used with different
combinations of browsers, screen resolutions, operating
systems and network resources.

- Component Test: This test is applied to forms and
error messages. Its main objective is to verify if the forms
are sending the data correctly and the error messages are
conclusive.

- Navigation Test: The objective of this test was to
confirm the results obtained in the Interface Test and,
moreover, validate the search engines.

- Configuration Test: This test was made in the server
side and aimed to analyze the server hardware, security
and capability.

- Performance Test: This test also focuses on the server.
The objective is to test the database management system,
storage and network limitations of the server. Also it is
used to find out the maximum number of users the server
can handle.

RESULTS, TEST STEPS AND EVALUATION

Based on the described tests, we obtained the
following results:

Content Test: The groups of users that participate in
the Usability Test analyzed the static content and defined
it as conclusive and easy to understand. Also, to make it
even easier to use we developed a FAQ (Frequently Asked
Questions), with answers to the more common questions
about the system.

Database Test: During this stage we tested the database
using several SQL (Structured Query Language) queries
to insert, update and delete data from the database. All
the flaws that appeared in the system were fixed. Most
of these flaws were related to the search engines, which
have the most complex SQL queries.

Interface Test: In this stage, by using the W3C
validator!” and manual tests, all the links and redirect, as
well as forms and pop-up windows were validated. This
test detected that the zoom tool doesn’t work on Opera
web browser and has not yet been repaired.

Usability Test: The method used for this test was to
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use a checklist where a group of users validated features
like ease of using and understanding and other
functionalities. At the end of the checklist the user should
make a suggestion to improve the system.

Figure 8-1 shows that 30% of them considered easy
to learn the system functionalities and 55% considered it
simple. Only 15% of the users considered it hard to use
and nobody considered it confusing, This test aimed to
gather information about how user-friendly the interface
is and if the users feel comfortable using the website.

In figure 8-2 most users, 62.5%, think the system has a
clean interface. On the other hand, 35% think the system
is ambiguous and 2.5% considered the system confusing.
Using the data from this test, the website was modified
to improve the messages that it displays, making it more
understandable and clear.

Figure 9-1 illustrates the test about the predictability
of the system. This test analyzes if the users think it is
hard to know what a functionality, such as a button or
link will do. In this test 40% of the users considered the
system predictable and 50% think it is usually predictable.
Only 7.5% considered it usually unpredictable and 2.5%
think it is unpredictable.

Figure 9-2 shows the functionality test, which aim to
discover flaws in the main features of the Web application.
This test confirmed that the Zoom Tool doesn’t work
on Opera web browser and, therefore, it is being fixed.
In fact, 77.5% of the testers used all the tools without any
problem and 22.5% reported that the Zoom Tool is not
working inside Opera.

Compatibility Test: The system was tested with Windows
XP 32-bits, Windows 7 64-bits and Debian x64 with the
browsers Opera, Epiphany, Mozilla Firefox, Ice Weasel,
Internet Explorer and Google Chrome. This test verified
that the system behaves as expected in all the operating
systems and, in most cases, in all the web browsers except
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for the zoom tool that doesn’t works on Opera.

Component Test: During this stage the main objective
was to detect errors in the forms. The forms were tested
using many combinations of form fields, leaving one or
more fields with static values and changing the others.
Also, error messages were tested and changed to display
detailed and conclusive information about the errors. By
analyzing the results of this test we found some
inconsistencies that were fixed, mostly related to search
engines not returning the expected results.

Navigation Test: This stage used the same method of
the Component Test to validate the advanced search engine.
It needed a very detailed analysis due to the fact that it
contains many search options. The advanced search engine
presented some problems due to the various search
options. These problems were solved by developing
improved SQL queries.

Configuration Test: In this test we found out that the
server where the system is hosted is well suited to handle
many images and users at the same time without presenting
problems.

Performance Test: For the Performance test the
website was loaded with 80 images each one with a file
size of 2.5MB approximately. Then, groups of users were
assembled to validate the interface with the checklist for
the Usability Test.

Each group was formed by five users. Each member
of the group uploaded the image from different locations,
to verify if the distance from the server would affect the
performance of the website in the client side. The uploading
process took about 45 seconds when five concurrent users
send one image of about 2.6MB each one. Also, we used
the Apache Benchmark® to test the performance.

The results are shown in Table 1. The first column
shows the number of concurrent users and the number
of simultaneous requests.
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Table 1 — Performance Test (Curitiba, 2011)

J- Health Inform. 2011 Outubero-Degembro; 3(4):137-45

Usgzl}cllizl::ll;sts Time taken for test Total transfered Complete requests Failed requests
32/100 0.626 seconds 58800 bytes 100 0
64/500 10.163 seconds 294000 bytes 500 0
128/640 8.979 seconds 376320 bytes 640 0

320/1000 2.347 seconds 589764 bytes 1000 0
320/10000 7.806 seconds 5888232 bytes 10000 0
320/100000 25.517 seconds 588458064 bytes 100000 0
640/100000 48.952 seconds 58800000 bytes 100000 0

Table 1 shows that the server has a low latency even
with a great number of requests from many concurrent
users. Also, the table shows that there are no considerable
performance issues and losses of requests. Though the
number of requests and users has been greatly increased,
the performance of the server didn’t deteriorate to a point
where requests started to fail or take a long time to be
completed.

ANALYSIS AND DISCUSSION

We shall observe that SBIM is developed using portable
softwares (PHP, Javascript and PostgreSQL). That is way
the compatibility test verifies that the system properly
behaves in a variety of operating systems and browsers.

SBIM is clearly organized into packages and its classes
relying mostly on composition to build new classes which
simplifies its maintenance and extensibility. Besides, these
are low cost tasks due to the fact that the development
platform is free.

The SBIM system is already accessible and functional.
It has 29 images and 8 bases. There are 13 registered users,
who are uploading new images, making suggestions to
improve the system and detecting bugs, which could not
be detected during the validation protocol. The proposed
SBIM can be seen at http://200.236.3.11/~gustavo/
sbim/.

Figure 10 shows the current state of SBIM. Figure
10-1 displays the form to request the creation of an image
database. Figure 10-2 represents the FAQ, where the most
common questions are answered. Figure 10-3 shows the
advanced search form. The small colored squares on
Figure 10-4 displays how many times an image has been
viewed, how many messages were sent about it and how
many features were detected by the yet to be implemented
CBIR algorithms.

The usability test aimed to gather information about
how user-friendly the interface is and if the users feel
comfortable using the website. This is a fundamental point
because the end users of SBIM system will be involved in
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multidisciplinary tasks from biology, image-guided
diagnosis and computer science. For instance, in the
medical image analysis, the doctors observe a x-ray and
elaborate a diagnosis. Moreover, computational scientists
develop image processing methods to translate the
doctor’s knowledge into a feature vector. In this process,
the doctors and computer scientists must discuss and share
viewpoints and experiences. Meanwhile, users might write
markings on the image and assign comments to it in order
to keep the main points of a discussion.

The marking tools and e-mail service facilities can fulfill
the communication issues but we need enough
performance even considering a standard internet
connection. The results presented for performance tests
show that all these requirements are addressed by SBIM.
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