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Abstract— Small and medium Information and Technology 

companies in Mexico have had a strong challenge to develop 

quality software; they have started to adopt different process 

models to produce quality products in order to improve their 

administrative processes and to be competitive in a global 

market. We state that the problem is not the lack of process-

based models for quality improvement, but it is the lack of an 

effective strategy to implement these models and the difficulty to 

adopt and choose the right model for each company suitable to 

the Mexican Industry. In this paper we give some hints on the use 

of two process models for software development, Moprosoft level 

2 and CMMi-Dev level 2, in companies of the region Puebla-

Tlaxcala, based on the analysis of these models and the needs of 

companies located in the region. 
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I. INTRODUCTION  

A key goal of a competitive company is to offer a product 
or service where the quality has been designed, produced and 
sustained in a low cost [2]. Software quality plays a key role in 
information system success [1]. It must be considered  that the 
―image‖  sells, and quality gives  it, determines the client and 
makes it come back once, twice or even  more times [7]. 
Quality assurance in Information Technology area implies 
software standards. An important aspect about quality 
assurance is how to choose the standard to use within the 
software development process and the methods and tools 
which are going to support this standard. After the quality 
model definition, the company has to define specific processes 
to follow and monitor the use of the standards. Although the 
road to quality is clear; in the practice there is not a recipe to 
apply to all the cases in a general way. 

There are two kinds of standards used in the software 
quality management; The ones applied to the software 
development and the ones which are followed during the 
software development [4]. There is a set of International 
Standards that can be used to develop the quality management 
system in all the industries,  ISO 9001 establishes total quality 
principles, describes the quality process in general and explain 
the standards and procedures to be set and documented  in an 
organization quality manual. The number of models and 
standards have been growing lately [11] therefore; we argue 
that a company has to choose a model based on its own special 
features, its cultural environment and its strategic goals. 

Nowadays some of the most important models for Information 
and Technology companies are: CMMI, SPICE, Tick IT[12], 
MoProSoft and MAAGTIG[10]. On the other hand, 95% of the 
companies in México are very small, small or medium 
companies; therefore they became a fundamental sector in the 
Mexican Economy [7].  In this scenario, efficient software 
engineering practices are needed to empower this kind of 
companies.  

In this paper we give some hints about the use of two process 
models for software development, Moprosoft Level 2 and 
CMMi –Dev 2 in small and medium companies in the region 
Puebla-Tlaxcala. The rest of the paper is organized as follow:  
Section 2 talks about related work, Section 3 introduces the 
Mexican Standard Moprosoft, Section 4 gives an overview of 
CMMi Standard and Section 5 discusses about the use of these 
models by means of a characterization of them. Finally the 
results and future work are presented in Section 6.  

II. RELATED WORK 

There is a lot of literature about the different standards for 

software development and models for process improvement 

such as CMMI, SPICE, Moprosoft, TickIT, etc., but it is not 

easy to find literature with detailed information to help small 

and medium companies to choose a quality model for software 

development and maintenance processes; on the other hand, 

little attention has been paid to the effective implementation of 

these models and standards. Some of the papers found 

comparing CMMI with Moprosoft were ―Niveles 

internacionales en capacidad de procesos de CMMI  a través 

de Moprosoft: Un Análisis comparativo‖ [6] and ―Modelos de 

Calidad usados en PyMEs de Tecnologías de información 

ubicadas en el parque de innovación y transferencia de 

tecnología (PIT2) de la Cd. de Chihuahua‖ [7]. The first paper 

compares both models talking about the components in the 

models, the processes and the maturity levels but it does not 

give any advice on how to choose a model. The second work 

gives advantages and disadvantages about the implementation 

of each model but at the end a small or medium company does 

not have relevant information about what are the important 

factors to take into account when the company wants to 

choose one of the two models.  

III. MOPROSOFT 

A. Structure 
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It is divided into three categories, each category has 
different processes: 

Senior Management Category (DIR). This category 
includes the Senior Management practices related to the 
business management and gives information guidelines 
generated for them [5]. The process included in this category 
is: 

 Business Management. 

Management Category (GER). This category includes best 
practices about processes management, projects and resources 
based in the guidelines established by the Senior Management 
Category. The processes included in this category are: 

 Processes management 

 Projects management  

 Resources management 

 Human resources and work environment 

 Assets, services and infrastructure 

 Organizational knowledge (knowledge of the 
organization. 

Operation Category (OPE). This category addresses the 
projects development and maintenance software practices[5]. 
The processes included in this category are: 

 Specific project management 

 Software development and  maintenance 

B. Procesess area  purpose. 

Each one of the processes area have a specific purpose to help 

in the comprehension of the general standard and the nine 

processes within it.  

C.  Process pattern. 

All the processes have the same structure called process 

pattern, this is a scheme of elements to document processes. It 

includes three elements: Process general definition, practices 

and adjustment guides. 

IV. CMMI-DEV 

The CMMi Dev model provides guidance to use best 
practices that address development activities applied to 
products and services. It addresses practices that cover the 
product´s lifecycle from conception through delivery and 
maintenance. In order to compare with Moprosoft CMMi-Dev 
Level 2 version 1.3 is analyzed. The Software Engineering 
Institute (SEI) has found several dimensions to focus on to 
improve its business. These are people, procedures and 
methods, and tools and equipment[ 3]. 

 CMMI –Dev 2 has a structure compound by: Components, 
Processes area, Generic Goals and Specific practices, Specific 
Goals and Specific practices and levels. Figure 4.2 shows the 
processes area division and maturity level they correspond. 

 

 

Figure 4.2 Processes area, Categories, and Maturity Level [9] 

V. MOPROSOFT AND CMMI 

In this Section we discuss  some important features of  
Moprosoft and CMMi in order to identify their application 
according to key needs  in a company. We propose five key 
characteristics to be consider for choosing a model: A) 
Organization Size, B) Type of Company, C) Model Structure, 
D) Project Type, and E) Facility of Adoption. Such 
characteristics were proposed according to the study of the two 
models and conducting a survey applied to main IT companies 
of the Tlaxcala-Puebla region. This survey had as a purpose to 
have an overview of the application of the quality process 
models used in the companies mentioned before as well as the 
effectiveness of them.  But while conducting it, we realize 
some of the companies did not know what were the 
characteristics to take into account when they wanted to decide 
between Moprosoft and CMMI,  so this is what we suggest to 
consider.  

A. Organization Size. 

CMMI is a platform for embedded companies in the global 
market. Companies and Institutions of the world´s leading 
technology such as NASA, Siemens, T-Systems, Samsung and 
Accentur are certified with this model. These organizations 
have a lot of employees, just to mention some data, NASA 
came to have about 400,000 employees in the 70´s, Siemens 
has more than 360,000 employees and T-Systems which 
operates in 27 countries  has 55,000 employees.  

Moprosoft works better for very small entities with a 
regional influence, due to economical and staff limited 
resources where the number of employees varies between 1 
and 10 at micro, 11-50 in a small and 51-250 employees in a 
medium-sized company in México. An organization with 4 or 
5 employees hardly prepares its strategic planning and gives 
intensive training to employees [6].  However, in a company 
with about 25 employees is now possible to make some kind of 
measuring productivity of both individual and team 
performance. Nowadays most companies in México are micro, 
small or medium size entities and they make up over 95 
percent of the total industry, becoming a fundamental part of 
the Mexican economy [15]. It is needed efficient software 
engineering practices to strengthen  this kind of companies due 



to most of the software development around the world is in the 
hands of companies with less than 25 people where they are 
usually trained in technological aspects, but they lack of 
teamwork and management skills to develop and control the 
projects they are developing [13].  

It is recommended that very small entities focus on 
Moprosoft level 1 cerfification, because it is not necessary a 
large number of people for this implemantation, in addition a 
person can have more than one role in the company. For a 
midsize  company Moprosoft level 2 is recommended and at 
the same time the company can evaluate if whether or no 
CMMI could help to achieve its strategic plan, if so, both 
economic and manpower capacity should be evaluated before 
deciding to go for a CMMI  implementation as the result of 
each evaluation  are valid up to  three years from the date the 
Appraisal Disclosure Statement is issued. It involves to be very 
careful in the institutionalization of the practices as well as the 
acculturation model within the company, therefore the next 
assessmet  level the company keeps its level or move to the 
next. 

B. Type of Company 

The CMMI Institute announced recently a strategy to 
extend its reach to organizations of all sizes in all industries 
around the world. Currently the Aerospace Industry, 
Automotive, Telecommunications, Banks, Hardware industry, 
Software industries among others are using CMMI. There is a 
wide range of industries covered by CMMI because it is not 
only for software development companies, compared to 
Moprosoft, which only covers software development and 
maintenance companies. Moprosoft was taken as one of the 
working documents for the development of the International 
Standard Lifecycle Profiles For Very Small Entities ISO/IEC 
29110, by the ISO/IEC HTC 1/SC7 Working group 24 
(WG24)  [14]. CMMI includes three constellations which are 
Development, Acquisition and Services so it is recommended 
to choose a constellation depending on the business objectives 
so that the company can adopt the right CMMI practices. 

C. Model Structure 

Figure 5.1 shows the structure in both models. The model 

structure enables us to assess the applicability of each model 

in an enterprise. Since CMMI structure is broader, Moprosoft 

processes areas are shown inside CMMI-Dev2. We suggest to 

decide the structure to be deployed based on the business 

goals. The company has two options to be assessed, by 

capability levels in each process area or by maturity level. If 

the decides to go for an assessment to qualify a maturity level, 

the model is similar to Moprosoft, but it is important to take 

into account the fact that although both models are similar, 

CMMI-Dev 2 goes to more detail in the preparation of work 

products.  

 
Figure 5.1.  Capability and Maturity Levels 

D. Project  type 

It is a fact that in today’s globalized world; large contractors 

require a good reference model and generally require 

accreditation of certain practices to provide certainty in the 

provider results. The balance between the needs of a company 

and its interest group is recognized as a critical strategy for 

success and long-term survival of any business [16]. Speaking 

of developing and maintaining software companies in the 

region, Moprosoft is one of the entrance requirements of state 

government projects procurement. In bidding to become 

government and private companies’ provider in a national or 

international level, it is needed a CMMI dev-2 certification as 

a minimum. Having this certification helps to promote the 

ability in the company to develop critical software of high 

complexity and risk, this gives a competitive advantage and 

therefore the company can earn good profits, because  this 

type of software has a high price. These reasons work as an 

engine for a Small and Medium Enterprise (SME) to accept 

the challenge of assessing CMMI-Dev level 2. This level 

classification allows the company to grow and achieve quality 

on the final products which has a direct impact on the 

company competitiveness and consequently in the Mexican 

industry.   

E. Facility of adoption .  

For some companies the demand for accreditation of 
certain practices to provide certainty in the results, may seem 
difficult and expensive, but on the reality in the long run can be 
said that the main benefit for an organization is a stable and 
sustained growth. The number of work products of each model 
at level 2 is an important fact to be taken into consideration. 
CMMI produce a total of 145 work products  in the seven 
process areas, just for the area of development and 
maintenance of systems while in Moprosoft there are 89 work 
products that are the result of the 9 processes. Figure 5.2 shows 
the number of work products  in each  process  area. 

 

Figure 5.2 Number of Work products for Process Area 



Definitely implementing Moprosoft is always easier to micro, 

small and medium-sized companies developing and 

maintaining software, because the model does not require a lot 

of staff involved in the process or product development work. 

For a medium business CMMI is a challenge worth taking, as 

long as it is necessary for the achievement of business 

objectives. For large companies it is not advisable to consider 

certification Moprosoft but go directly for the implementation 

of CMMI, as this represents a good opportunity to become a 

government provider at the national level or for the business 

internalization. We must emphasize that it must be taken into 

account internal costs of hiring an audit, to qualify a CMMi 

maturity level, because it is required a minimum of four 

people team with qualified profiles, over a period of 8-12 

days. Figure 5.3 shows a summary of the criteria we proposed 

in this paper to be taken into consideration before 

implementing any model in a company. 

It is important to highlight the information obtained during the 

survey conducted with SMEs of the region Puebla-Tlaxcala; it 

showed the level of development in the Information 

Technology enterprises in the region. The state of Puebla has 

9 companies certified in Moprosoft level 1, a company in 

CMMi level 2 and a company in CMMi Level 3. In the other 

hand the state of Tlaxcala has 6 companies certified in 

Moprosoft level 1 and a company certified in level 2 [17].  

Figure 5.3 Criteria for implementing a model 

VI. CONCLUSIONS AND FUTURE WORK 

At first glance, it can be concluded that Moprosoft is a model 

to ensure adequate quality for SMEs. It fits right if the 

strategic plan of the company only requires being a regional or 

state government provider. On the other hand, when the 

strategic plan aims to apply to be a provider at national or 

international level, it must be considered the need to 

implement the CMMI quality model. However, we argued that 

before introducing one model, there are some key features of  

Moprosoft  and CMMi that must be considered.  The survey to 

the companies showed the following: a) The main software 

tool used to follow the quality processes is KWE, b) Based on 

their experience only 70%  of the employees think KWE is an 

efficient tool, c) Based  on their experience 29% of the 

employees think they lack of a software tool to have an 

efficient version control, d) Only 60% of the employees 

receive training about quality process models, e) 90% of the 

companies have a well documented and standardized 

processes, f) Based on their experience 80% of the employees 

think the number of errors decrease implementing a quality 

process model.  Future work to be reported is making a 

detailed review of the work products of both models at level 

two, in order to obtain an artifact to help SMBs to know what 

are the work products needed to cover process areas of 

CMMI-dev level 2, the use of the artifact can reduce the time 

and effort for implementing CMMi-dev level 2 using 

Moprosoft level 2 as a base. In addition we are going to report 

in a detailed way the survey results conducted with SMEs in 

the region. 
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