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Abstract  ̶ The present work of degree has been 
elaborated so that the clinical laboratory of Otavalo 
implements a system of management of results of laboratory 
examinations to improve the quality of the offered services, so 
that it can improve the attention and the customer service by 
means of its renewed processes. The computer system is a 
set of methodologies, procedures and methodological 
guidelines that must be followed in detail in order to guarantee 
its functionality and then make the implementation in the 
medical center. It is also a guide to create web applications 
using cutting-edge tools, technology that is present today, 
also provides an overview of an application developed with 
the Java Server Faces tool which is a methodology and 
framework for Web applications based on the pattern MVC 
that simplifies the development of user interfaces in 
applications using the Java EE programming language, and 
describes some of the tools currently available. The thesis has 
been structured as follows: theoretical framework for research 
on the tools to be used in the project implementation, 
integration and implementation of the system, and the 
document presents five chapters.  

• In chapter one, a brief introduction is made on why 
the project is reallocated and its advantages. 

• In chapter two, the technical concepts about the 
tools that will be used in the development of the 
application are detailed.  

• In chapter three details the analysis, procedures and 
system design, defining the processes and 
subprocesses to be implemented.  

• In chapter four, the application is integrated detailing 
the use of ICONIX methodology as a set of 
methodologies adaptable to the context and needs 
of each organization.  

• The fifth chapter details the conclusions, 
recommendations and the respective annexes that 
have been reached, in the conduct of the research 
and the project. 
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I. INTRODUCTIÓN 

 

The present project is a compilation of the benefits that the 
technology brings today, in such a way as to facilitate in its 
totality the construction and implementation of the application, 
using a development environment adaptable to the 
requirements of the system, following technical guidelines as 
the utilization Of the MVC architecture, which will allow a 
better vision of the development of the system. Finally the 
application will be adaptable to future changes depending on 
the requirements of the client, will not have limitations in the 

creation of new modules this in order to be able to implement 
new developments. 
 
• JSF Programming Language. 
 

Java Server Faces is a framework designed to facilitate 
the construction and development of interfaces for J2EE Java 
applications based on Web environments and Design Pattern 
- MVC (Model, View, Controller). 

 
 

Figure 2.1: Design Pattern (MVC) 
Source: (Álvarez, 2014) 

 
The design pattern will be, Model View Controller (MVC) 

which is a software development abstraction scheme that 
separates user interface, business logic and application data 
into modules. 

II. PROBLEM 
 

In the institution the registration and storage of the data 
corresponding to the laboratory results is done manually, 
being exposed to the loss of the same, at the moment does 
not count on a system that manages the control of laboratory 
exams, existing in this way the Need to implement an 
application to solve this problem. 
 

III. JUSTIFICATIÓN 
 

At present the medical center "CEMOPLAF" keeps a 
register of laboratory tests in a physical file, which causes loss 
and duplication, in this way once the application is put into 
production, the information will be stored in a database, 
allowing Interact with the instances and obtain real 
information of those processes. 
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IV. GENERAL AIM 
 

Develop a web application for the Clinical Laboratory of 
the Medical Center of Orientation and Family Planning 
"CEMOPLAF" of the city of Otavalo, for the adequate control 
and storage of laboratory exams of the patients, through the 
use of computer tools of web development. 
 

V. SCOPE 
 

The system will only cover the management of laboratory 
tests to achieve better work performance, as well as the large 
scale improvement in patient service, by means of automatic 
registration of all relevant information as well as the total 
availability of the same Through the database. 
 

VI. METODOLOGY 
 

Iconix is a lightweight software development methodology 
that lies midway between a Rational Unified Process (RUP) 
and XP (eXtreme Programming). It derives directly from the 
RUP and its foundation is the fact that 80% of the cases can 
be solved with only a 20% use of the UML, which greatly 
simplifies the process without losing documentation by 
leaving only what is necessary . This implies a dynamic use 
of the UML in such a way that other diagrams can always be 
used in addition to those already stipulated if it is deemed 
convenient. In addition Iconix guides through use cases and 
follows an iterative and incremental life cycle. The objective is 
that from the use cases the final system will be obtained. 
 
Phases of ICONIX 

 
Iconix is structured in four phases. The first one is the 

analysis of requirements, followed by analysis and preliminary 
design, then comes the design and ends with its 
implementation. Prior to this, however, we should make a 
small storyboard of the graphical interface, with drawings of 
the main screens of the system from the meetings with the 
client. 
 
Requirements Analysis: 
 

 
 

Figure 1.1: Application Domain Model 
Source: (Own) 

 
In this first phase a Domain Model is made, which is no 

more than a simplified Class Diagram. This model has only 
those real-life objects whose behavior or data must be stored 
in the system. Once all the requirements of the system have 
been obtained by the customer, proceed to make the use 
cases. These use-case diagrams are grouped into packet 
diagrams (that is, they use references between use-case 
diagrams to simplify their reading), and each requirement is 
associated with a use case to obtain the previously mentioned 
traceability. 
 
Analysis and Preliminary Design. 
 
From each use case their corresponding use case files are 
obtained. Note that these tabs do not belong to the UML. Here 
is an example of a form to be better understood:

 
Table 2 4: Use Case File 

Source: (Own) 
 

 
 

Figure 1.2: CU-001-User Login 
Source: (Own) 

 
 
The tab is formed by a name, which is usually that of the 

use case, has a brief description (usually in user view, ie, 
which does intuitively, not as), a precondition that must meet 
before initiating, a Postcondition that must be fulfilled when 
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finished if it finishes correctly, a normal flow that follows the 
system in case everything goes correctly and an alternative 
flow in case there is any problem. All other fields are optional. 
Then it will be necessary to perform what is known as the 
Robustness Diagram, which belongs to the Iconix process 
and is not part of the UML, which is shown below. 

 

 
 

Figure 1.3: Robustness-Access Diagram 
Source: (Own) 

 
The purpose of the robustness diagram is to add new 

relationships to the class diagrams, so that we will already 
have an acceptable skeleton of architecture and design from 
which we can continue our process. With this and the chips, 
we refine the class diagram as much as necessary and get a 
new version prepared for the next phase. 
Diseño.  

 
 

Figure 1.4: General Application Design 
Source: (Own) 

 
 

In this phase, the sequence diagrams are derived, which 
are derived directly from the use case files. Note how, the 
sequence diagrams relate to use case files that relate to use 
cases that relate to requirements. This implies that once the 
design is finished, after refining the class diagram again, we 
can verify it directly thanks to this traceability factor, and 
prepare for the next phase. In case we are not satisfied with 
the result, it will be necessary to review the whole process 
until it is correct. It is vital that the requirements are 
successfully met for the success of the project. 
 
 

Implementation.  
 
This is where the code is written as it was specified in the 

previous phases and the tests are planned based on the initial 
requirements. The actual use of traceability is also performed. 
After having a good design, it is a matter of creating a good 
software from that design and through the appropriate tests 
and tests can be guaranteed that the final system meets the 
initial requirements and therefore proceed to delivery.. 
 

VII. CONCLUSIONS 
 

 Successfully met the requirements of the CEMOPLAF 
medical center in the city of Otavalo, developing a web 
application for the registration of laboratory tests. 
 

 With the implementation of this system, it was possible to 
improve the processes of registration of exams avoiding 
duplication of information of patients and improving the 
time of delivery of the same.Este sistema se desarrolló 
utilizando la ayuda de la metodología ICONIX, misma 
que sire para elaboración sistemas a corto plazo. 
 

 With the use of open source tools it was possible to 

create a stable and adaptable system for future 

modifications. 

 

VIII. RECOMENDATIONS 

To ensure the correct operation of the system it is 
necessary to comply with the following recommendations: 

 

 To socialize the user manual with all the personnel that 
carry out the use of this application, for the proper 
handling of the same one. 
 

 Create a contingency plan in reference to the information 
in the database, extracting a monthly backup and storing 
it in an external device. 
 

 The user and password of each member of the system 
must be handled carefully and secretly to avoid 
unauthorized income. 
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