
 

 

 

Deploying TSP on a National Scale: An 

Experience Report from Pilot Projects in 

Mexico 

William R. Nichols 

Rafael Salazar 

March 2009 

TECHNICAL REPORT 

CMU/SEI-2009-TR-011 
ESC-TR-2009-011 

Software Engineering Process Management 

Unlimited distribution subject to the copyright. 

http://www.sei.cmu.edu 

 

http://www.sei.cmu.edu


 

 

This report was prepared for the 

SEI Administrative Agent 

ESC/XPK 

5 Eglin Street 

Hanscom AFB, MA 01731-2100 

The ideas and findings in this report should not be construed as an official DoD position. It is published in the 

interest of scientific and technical information exchange. 

This work is sponsored by the U.S. Department of Defense. The Software Engineering Institute is a federally 

funded research and development center sponsored by the U.S. Department of Defense. 

Copyright 2009 Carnegie Mellon University. 

NO WARRANTY 

THIS CARNEGIE MELLON UNIVERSITY AND SOFTWARE ENGINEERING INSTITUTE MATERIAL IS 

FURNISHED ON AN "AS-IS" BASIS. CARNEGIE MELLON UNIVERSITY MAKES NO WARRANTIES OF 

ANY KIND, EITHER EXPRESSED OR IMPLIED, AS TO ANY MATTER INCLUDING, BUT NOT LIMITED 

TO, WARRANTY OF FITNESS FOR PURPOSE OR MERCHANTABILITY, EXCLUSIVITY, OR RESULTS 

OBTAINED FROM USE OF THE MATERIAL. CARNEGIE MELLON UNIVERSITY DOES NOT MAKE 

ANY WARRANTY OF ANY KIND WITH RESPECT TO FREEDOM FROM PATENT, TRADEMARK, OR 

COPYRIGHT INFRINGEMENT. 

Use of any trademarks in this report is not intended in any way to infringe on the rights of the trademark holder. 

Internal use. Permission to reproduce this document and to prepare derivative works from this document for inter-

nal use is granted, provided the copyright and "No Warranty" statements are included with all reproductions and 

derivative works. 

External use. This document may be reproduced in its entirety, without modification, and freely distributed in 

written or electronic form without requesting formal permission.  Permission is required for any other external 

and/or commercial use.  Requests for permission should be directed to the Software Engineering Institute at 

permission@sei.cmu.edu. 

This work was created in the performance of Federal Government Contract Number FA8721-05-C-0003 with 

Carnegie Mellon University for the operation of the Software Engineering Institute, a federally funded research 

and development center. The Government of the United States has a royalty-free government-purpose license to 

use, duplicate, or disclose the work, in whole or in part and in any manner, and to have or permit others to do so, 

for government purposes pursuant to the copyright license under the clause at 252.227-7013. 

For information about purchasing paper copies of SEI reports, please visit the publications section of our website 

(http://www.sei.cmu.edu/publications/).

mailto:permission@sei.cmu.edu
http://www.sei.cmu.edu/publications/


 

i | CMU/SEI-2009-TR-011 

Table of Contents 

Acknowledgments vii 

Executive Summary ix 

Abstract xv 

1 Introduction 1 

2 Background 3 
2.1 Project Motivation: Positioning Mexico’s International Software Industry Using TSP/PSP 3 

2.1.1 The Current Situation Of The Mexican Software Industry 3 
2.1.2 Problems to Solve 4 

2.2 Innovative and Technological Content 5 
2.3 The Opportunity for Mexico 7 
2.4 Objectives of This Project 8 
2.5 Achieving the Objectives 9 
2.6 Examples of Activities That Are Carried Out in Each Organization 10 
2.7 Expected Project Results 11 

3 Team Software Process Overview 13 
3.1 Technology Description 13 

3.1.1 History 13 
3.1.2 How PSP and TSP Work 14 
3.1.3 The PSP 15 
3.1.4 PSP Measurement Framework 16 
3.1.5 The TSP 17 
3.1.6 The TSP Launch 18 
3.1.7 TSP Measurement Framework 20 
3.1.8 The TSP Introduction Strategy 21 

4 An Example First-Time TSP Project 23 
4.1 PSP For Engineers Training 23 
4.2 PSP Training 24 

4.2.1 Background 24 
4.2.2 Improvement Summary 25 
4.2.3 Actual Time Range 26 
4.2.4 Actual Size Range 27 
4.2.5 Composite Time Estimating Accuracy 28 
4.2.6 Composite Size Estimating Accuracy 29 
4.2.7 Compile Time Range 30 
4.2.8 Unit-Test Time Range 31 
4.2.9 Defect Removal Yield 32 
4.2.10 Compile Defect Density 33 
4.2.11 Unit Test Defect Density 34 
4.2.12 Appraisal to Failure Ratio 35 
4.2.13 Unit Test Defect Density vs. AF/R 36 
4.2.14 Productivity 37 
4.2.15 Training Conclusion 38 

4.3 The Project Team Early Experience 38 

4.3.1 The Launch 39 



 

ii | CMU/SEI-2009-TR-011 

4.3.2 Plan Summary 40 
4.4 Executing The Plan 40 

5 Results, Summarized Project Data 43 
5.1 Data Source 43 
5.2 Context 43 

5.2.1 Status of TSP Introduction 43 
5.2.2 Project Characteristics 44 

5.3 Project Results 44 
5.3.1 Schedule Deviation 45 
5.3.2 Quality 45 
5.3.3 Quality is Free 46 
5.3.4 Comparing Result Summaries 46 

5.4 Results  Conclusions 50 

6 Anecdotes 53 
6.1 Data Source 53 
6.2 Participant Comments 53 

6.2.1 Working on a TSP Team 54 
6.2.2 Managing Quality 54 
6.2.3 Realistic Plans and Schedule Performance 54 
6.2.4 Work Environment 55 
6.2.5 Barriers to Success 55 
6.2.6 General 56 

6.3 Anecdote Conclusions 56 

7 Lessons Learned 57 

8 Next Steps 61 
8.1 Diffusion of Innovation and Crossing the Chasm 61 

8.1.1 Innovation Adoption Models Applied to TSP in Mexico 61 
8.2 Next Steps to Prevent Skills Shortages 63 

8.2.1 Preparation of PSP Developers In the Universities 63 
8.2.2 The TSP Coach Bottleneck 64 

8.3 Next Steps to Improve Market Acceptance 64 

8.3.1 Leveraging the International Recognition of CMMI 64 
8.3.2 Certifying and Recognizing Companies That Effectively Use TSP 64 
8.3.3 Promoting the Use and Results of TSP 65 

8.4 Next Steps to Address Additional Issues 65 

9 Conclusions 67 

References/Bibliography 68 

 

  



 

iii | CMU/SEI-2009-TR-011 

List of Figures 

Figure 1: TSP System Test Quality Comparison x 

Figure 2: TSP System Test Performance Comparison xi 

Figure 3: Project Cost (Effort) and Schedule Performance Results xii 

Figure 4: Average Defect Densities at CMM Maturity Levels 6 

Figure 5: Average Schedule Deviations Before and After TSP 6 

Figure 6: TSP Coverage of CMMI Specific Practices by Maturity Level 7 

Figure 7: Acceleration Model 9 

Figure 8: How the PSP And The TSP Work 14 

Figure 9: The PSP Course 16 

Figure 10: The TSP Launch 18 

Figure 11: The TSP Launch Products 20 

Figure 12: TSP Introduction Timeline 21 

Figure 13: Actual Time Range 26 

Figure 14: Actual Size Range 27 

Figure 15: Time Estimating Accuracy— Percent Error 28 

Figure 16: Size Estimating Accuracy – Percent Error 29 

Figure 17: Percentage of Development Time in Compile. 30 

Figure 18: Percentage of Development Time in Unit Test 31 

Figure 19: Yield 32 

Figure 20: Defect Density in the Compile Phase 33 

Figure 21: Defect Density in the Unit Test Phase 34 

Figure 22: Appraisal to Failure Ratio 35 

Figure 23: Relationship Between Appraisal to Failure Ratio and Unit Test Defect Density 36 

Figure 24: Productivity 37 

Figure 25: Undergraduates’ Test Time Range 38 

Figure 26: Team Plan vs. Actual Hours Through Week 8 40 

Figure 27: Cumulative Earned Through Week 8 41 

Figure 28:  System Test Quality Comparison 47 

Figure 29:  System Test Performance Comparison 47 

Figure 30:  Project Results: Cost (Effort) and Schedule Error 48 

Figure 31:  Chaos Reports: Overruns 49 

Figure 32:  Chaos Reports Over a 12-Year Span 49 

Figure 33:  Standish Group Project Success Reports, 1999 50 

Figure 34:  Average Defect Densities at CMMI Maturity Levels 51 

Figure 35: Model for Diffusion of Innovation 62 



 

iv | CMU/SEI-2009-TR-011 

 



 

v | CMU/SEI-2009-TR-011 

List of Tables 

Table 1:  System Test Quality and Performance Project Metrics Comparison x 

Table 2:  Project Performance Metrics Comparison xi 

Table 3:  PSP Process Levels and the Associated Programming Assignments 23 

Table 4:  Number of Students Who Have Completed Each Assignment 24 

Table 5:  Values of PSP Measures at Beginning and End of the Course 25 

Table 6:  Plan Summary 40 

Table 7:  Status at Week 8 41 

Table 8:  Quality and System Test Project Metrics 46 

Table 9:  Cost (Effort) and Schedule Deviations 48 

Table 10:  TSP Support Needed to Satisfy Prosoft Goals 63 

Table 11:  Next Steps and Their Impact Areas 65 

 

  



 

vi | CMU/SEI-2009-TR-011 

  



 

vii | CMU/SEI-2009-TR-011 

Acknowledgments 

Rafael Salazar thanks the following individuals for their significant contributions. From Tec de 

Monterrey: Fernando Jaimes for his enthusiastic work in making the Mexican TSP Initiative a 

reality; Olivia Barrón, Iliana Ramírez, Juan Antonio Vega, and Antonio Mejorado for all the 

hours we have passed together teaching and coaching students and industry engineers; David Gar-

za and Rodolfo Castelló for their support in establishing the TSP Initiative within Tec de Monter-

rey. From the SEI: Watts Humphrey for believing in us, for encouraging and guiding our work, 

and for all his time spent helping us to advance the Mexican TSP Initiative; Jim Over for all his 

support, help, and time spent paving the road for a successful implementation of TSP at a national 

level; Phillip Miller for his invaluable help to bring the SEI and Tec de Monterrey to work togeth-

er; Julia Mullaney, William Nichols, Jim McHale, David Scherb, Gene Miluk, and Allan Willet 

for all their time helping us in the projects. From the Mexican Government: Sergio Carrera and 

Ivette García for all their support, help, and time spent in establishing the TSP as a National Initia-

tive. From the Mexican Software Industry: Gerardo López for his passion and help to convince 

his peers in the industry to make Mexico No. 1 in software quality in the world through the use of 

TSP; Blanca Treviño, Héctor González, Ignacio Sánchez, Gonzalo Soto, Francisco and Jaime 

Alemán, and Omar Flores for sponsoring the TSP implementation within their organizations; 

Agustín de la Maza, Ricardo Garza, Hilda Alonso, Juan Valera, Eduardo Olivares, and many oth-

er PSP instructors, TSP coaches, team leaders, software engineers, and undergraduate students 

who are too numerous to name for their contribution, support, and enthusiasm to move forward 

the Mexican TSP Initiative within their organizations and teams. 

William Nichols gratefully acknowledges the substantial contributions to this report. From the 

SEI, it began with the efforts of Jim Over and Julia Mullaney. Jim McHale and Phil Miller pro-

vided the earliest training courses in Mexico, coached teams, and provided data. Juan Antonio 

Vega’s effort and hospitality along with the staff at EISEI at Tec’s Guadalajara Campus made my 

first experiences in Mexico productive and memorable. In Monterrey, Fernando Jaimes has been a 

tireless sponsor for the initiative. Gene Miluk, Phil Miller, Bill Peterson of the SEI and Fernando 

Jaimes of Tec  reviewed drafts of this report and provided valuable comments. I also thank Ivette 

Garcia from the Ministry of Economy both for her support of the initiative and review. All in-

volved in the PSP and TSP classes and all members of the project teams who collected project 

data have made the experience with the Mexican TSP initiative rewarding. I regret only that I 

cannot properly credit everyone because they too numerous. We could not have completed this 

without the editorial assistance from Gerald Miller from SEI Communications. Finally, I must 

give credit to my co-author’s vision and dedication to our project and his country. 

  



 

viii | CMU/SEI-2009-TR-011 

 

 

 



 

ix | CMU/SEI-2009-TR-011 

Executive Summary 

Mexico is the United States’ second-largest trade partner; however, the Mexican software industry 
does not yet compete effectively for a share of the U.S. software  market. For example, Mexico’s 
Program for the Software Industry Development (Prosoft) has reported that in 2007 India sold $30 
billion in software services to the U.S. compared to $900 million sold by Mexico [Prosoft 2008]. 
As the market continues to grow, no single nation will be able to satisfy the market need. This 
provides an opportunity to increase Mexico’s participation in this growing market. Mexico has a 
strategy to accomplish this.  

The leaders in global software development outsourcing, India and China, have a cost advantage 
because of relatively low wages. Rather than compete with low developer wages, an alternative is 
to improve productivity and product quality. The Mexican government, in part through Prosoft, 
has launched an aggressive program to build a national reputation as a provider of information 
technology (IT) products and services. The initiative will develop competitive human capital, 
strengthen the local industry, enhance process capabilities, improve quality assurance, and pro-
mote strategic alliances with foreign companies. A key to this program is the introduction of the 
Team Software ProcessSM (TSPSM).  

As a whole, the worldwide software industry needs to improve cost and schedule management, 
cycle time, and product quality. Improving performance in these areas and developing the work-
force capability are important Prosoft goals. Previous reports document the success of TSP in 
producing high-quality products on time and within budget [McAndrews 2000, Davis 2003]. TSP 
operationally implements high-performing development processes. These processes are managed 
by trained individuals and teams.  

Proper training is an essential aspect of TSP implementation. Developers undergo an intense 
training, either the two week course, PSP I and PSP II, or the new one week course,  PSP Funda-
mentals   with the second week, PSP Advanced coming at a later time.  In the course they learn to 
measure, estimate, plan, and develop using sound principles. The training allows the developers to 
practice these skills with programming exercises. The improvement in product quality at the com-
pletion of training is both substantial and remarkably consistent. Others involved in project work 
and management are also trained to participate on or manage these teams. 

These Mexican TSP pilot projects included nine projects teams from five organizations delivering 
software as an outsource product. This outsourcing group is distinct from projects that produce 
either a commercial or internal use software product. Typically, the outsourcing projects have less 
control of their software development strategies, time tables, and start dates. This proved to be a 
significant problem in the initial planning and training phase of TSP rollout.  

Nevertheless, these projects delivered their products an average only 2 percent later than planned. 
The schedule error for these teams ranged from 27 percent earlier than planned to 45 percent late. 
This compares favorably with industry benchmark data, some of which show that more than half 
of all software projects were either more than 100 percent late or cancelled. Among the TSP pilots 
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Executive Summary 

Mexico is the United States’ second-largest trade partner; however, the Mexican software industry 
does not yet compete effectively for a share of the U.S. software  market. For example, Mexico’s 
Program for the Software Industry Development (Prosoft) has reported that in 2007 India sold $30 
billion in software services to the U.S. compared to $900 million sold by Mexico [Prosoft 2008]. 
As the market continues to grow, no single nation will be able to satisfy the market need. This 
provides an opportunity to increase Mexico’s participation in this growing market. Mexico has a 
strategy to accomplish this.  

The leaders in global software development outsourcing, India and China, have a cost advantage 
because of relatively low wages. Rather than compete with low developer wages, an alternative is 
to improve productivity and product quality. The Mexican government, in part through Prosoft, 
has launched an aggressive program to build a national reputation as a provider of information 
technology (IT) products and services. The initiative will develop competitive human capital, 
strengthen the local industry, enhance process capabilities, improve quality assurance, and pro-
mote strategic alliances with foreign companies. A key to this program is the introduction of the 
Team Software ProcessSM (TSPSM).  

As a whole, the worldwide software industry needs to improve cost and schedule management, 
cycle time, and product quality. Improving performance in these areas and developing the work-
force capability are important Prosoft goals. Previous reports document the success of TSP in 
producing high-quality products on time and within budget [McAndrews 2000, Davis 2003]. TSP 
operationally implements high-performing development processes. These processes are managed 
by trained individuals and teams.  

Proper training is an essential aspect of TSP implementation. Developers undergo an intense 
training, either the two week course, PSP I and PSP II, or the new one week course,  PSP Funda-
mentals   with the second week, PSP Advanced coming at a later time.  In the course they learn to 
measure, estimate, plan, and develop using sound principles. The training allows the developers to 
practice these skills with programming exercises. The improvement in product quality at the com-
pletion of training is both substantial and remarkably consistent. Others involved in project work 
and management are also trained to participate on or manage these teams. 

These Mexican TSP pilot projects included nine projects teams from five organizations delivering 
software as an outsource product. This outsourcing group is distinct from projects that produce 
either a commercial or internal use software product. Typically, the outsourcing projects have less 
control of their software development strategies, time tables, and start dates. This proved to be a 
significant problem in the initial planning and training phase of TSP rollout.  

Nevertheless, these projects delivered their products an average only 2 percent later than planned. 
The schedule error for these teams ranged from 27 percent earlier than planned to 45 percent late. 
This compares favorably with industry benchmark data, some of which show that more than half 
of all software projects were either more than 100 percent late or cancelled. Among the TSP pilots 
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launched in Mexico none were cancelled and several projects had no defects in system or accep-
tance test.  

In the following two tables, product and project results from the pilot teams are summarized and 
compared to both a TSP benchmark group and an industry benchmark [Davis 2003, SEL 1993, 
Humphrey 2002, Jones 1995a, Jones 1996, Jones 2000, Chaos 1994]. Unlike the benchmarks, all 
Mexican TSP projects are pilots. Several of these Mexican projects are very small or have teams 
that have only been trained through PSP Fundamentals. 

Table 1:  System Test Quality and Performance Project Metrics Comparison 
Measure (TSP) TSP Benchmark 

Projects Average and 
Range 

Typical 
Projects 
Average 

Mexican TSP Project  
Average and  Range 
 

System test defects  
(defects/KLOC) 

 0.4 
0 to 0.9  

15 1.7 
0.0 to 6.8 

Delivered defects  
(defects/KLOC)  

0.06 
0 to 0.2 

7.5 0.5 
0.0 to 2.2 

System test effort  
(percent of total effort)  

4%  
2% to 7% 

40% 5.93% 
0.25% to 26.22% 

System test schedule  
(percent of total duration)  

18% 
8% to 25% 

40% 6.2% 
2.1% to 26.2% 

Duration of system test 
(days/KLOC) 

0.5  
0.2 to 0.8 

NA 5.4 
0.4 to 9.5 

Failure COQ  17%  
4% to 38%  

50% 15.2% 
1.6% to 29.4% 

 

 
Figure 1: TSP System Test Quality Comparison 
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Figure 2: TSP System Test Performance Comparison 

 

Table 2:  Project Performance Metrics Comparison 
Measure TSP Benchmark Projects Results 

2003  
Average and  
Range 

TSP Projects Mexico 
 
Average and 
Range 

Cost (effort) 
error 

26%  
5% to 65% 

20% 
-9.5% to 54% 
 

Schedule error 6% 
-20% to 27% 

2% 
-27% to 45%  
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Figure 3: Project Cost (Effort) and Schedule Performance Results 

Although the numbers are impressive enough, the development staff and management also speak 
positively about their experiences performing the work. Developers prefer the work environment 
of a TSP team. Management likes the depth of the data and the reliability of status reports. Work-
er attrition, a relative strength of Mexico, is not only maintained, but enhanced.  

During the initial TSP rollout phases, a number of challenges are common. Problems include  

• the up-front cost in both time and money 

• resistance from the developers 

• management support of self-directed teams 

• appropriate use of the detailed data 

• training and supporting high-quality TSP coaching 

These problems are not unique to Mexico, but some are more relevant. A particularly important 
issue for Mexico is the number of small and medium sized enterprises (SMEs) that cannot afford 
the initial training. A new PSP training course, PSP Fundamentals, has been developed to reduce 
the time and cost required to launch teams.  
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TSP had been demonstrated to work for Mexican companies. Rolling out on a national level, 
however, is not only challenging, but unprecedented. In addition to the practical problems of the 
rollout, national success depends on visibility and recognition of the accomplishments. Next steps 
include 

• training Mexican university professors so that they can train PSP developers in universities  

• developing TSP as a cost effective way to implement CMMI®  

• certifying and recognizing companies that effectively use TSP 

• developing ways to train sufficient coaches and instructors to satisfy the nation’s growing 
needs (scalability) 

Training developers as part of their university education will significantly reduce the start up costs 
on the part of SME. This in turn requires trained university faculty. 

TSP as a path to CMMI accomplishes two purposes. First, it will provide a cost-effective way to 
implement CMMI practices and evaluate maturity. The effectiveness of TSP in small settings will 
be especially helpful to the Mexican SMEs. Second, CMMI maturity ratings will provide widely 
respected recognition of Mexican commitment to process and quality. CMMI is recognized in the 
international market and a CMMI appraisal is required to enter this market. Because CMMI can 
be expensive and time consuming to implement, TSP accelerates implementation, reduces cost, 
and improves implementation quality. TSP does not replace CMMI, but rather implements many 
CMMI practices effectively and enhances CMMI effectiveness. Certifying organizations for TSP 
use will also support project goals in several ways. It will  

• advertise both process commitment and actual results 

• differentiate Mexican companies in the international market 

• verify that Prosoft funds are appropriately spent  

Future TSP application in Mexico will require solving the problems of scale. Scale problems af-
fect most technologies as the use grows rapidly. TSP will need to develop methods of training 
sufficient numbers of developers, instructors, and coaches while maintaining high standards of 
quality.  Another challenge will be introduction to small- and medium-sized enterprises where 
start-up costs must be minimized. Although TSP is less expensive than more conventional CMMI 
implementations and provides a positive return on investment, start-up costs are always a barrier.  

 
®  CMMI is registered in the U.S. Patent and Trademark Office by Carnegie Mellon University. 
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Abstract 

The purpose of this report is to communicate status, progress, lessons learned, and next steps for 
the Mexican Team Software Process (TSP) Initiative, a collaboration between the Software Engi-
neering Institute (SEI) and Instituto Tecnológico y de Estudios Superiores de Monterrey (Tec de 
Monterrey), sponsored by the Mexican Ministry of Economy through Prosoft (the Program for the 
Software Industry Development). The initiative seeks to improve the standing of the Mexican 
software industry through the process and performance improvement benefits of the SEI’s Team 
Software Process. We will discuss the results through Phase I and some early results from Phase 
II; performance results to date are compared to TSP and industry benchmarks.    
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1 Introduction 

The purpose of this report is to provide status and results for the broad-scale national rollout of 
Team Software Process (TSP) in Mexico. The results include Phase I and early Phase II activities. 
This is provided for the project sponsors, Tecnológico de Monterey (Tec), and the Mexican Min-
istry of Economy, the sponsor of the Program for the Development of the Software Industry (Pro-
soft). This report should also be of interest to those organizations that participated in Phase I or 
Phase II, and industry and government organizations interested in participating in later phases of 
the rollout.  

This report begins by describing the challenges and objectives that motivated this project. A 
summary of Personal Software Process (PSP)SM and TSP is included to provide context for the 
role of TSP in achieving these objectives. An overview of the long-term and near-term strategies 
is followed by a detailed description of the individual projects involved in Phase I. This is fol-
lowed by an overall summary of performance results. This report concludes with lessons learned 
and how they can be applied, and the next steps of the project. 

  

 
SM  PSP is a service mark of Carnegie Mellon University. 
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2 Background 

2.1 Project Motivation: Positioning Mexico’s International Software Industry Using 
TSP/PSP 

2.1.1 The Current Situation Of The Mexican Software Industry 

Despite the growing interest and importance acquired by the electronics sector and software in the 
past decade, a 2001 study presented by the Ministry of Economy of Mexico showed that the sec-
tor  experienced a loss of competitiveness (even disregarding an economic slowdown by the Unit-
ed States), which directly affects employment, competitiveness, investment and growth expecta-
tions.  

Recognizing the importance of the electronics and software industries, the Mexican government 
launched a National Development Plan 2001-2006 to promote the industry and market informa-
tion technology. The strategy was and continues to be to increase Mexico’s competitiveness in all 
sectors through high-performing IT. A number of areas of opportunity were identified:  

• Mexico lags in spending on software, 6 times less than the world average and 9 times lower 
than the U.S. 

• similarities with successful models (Ireland, India and Singapore, among others), in which 
the software industry has led economic growth.  

• Mexico could be attractive to investors, in large part because of the geographical proximity 
to the world’s largest software market, (the United States), the network of commercial trea-
ties, and familiarity with the culture of Western businesses.  

To address this, the Ministry of Economy, in coordination with business organizations, education-
al institutions and business sector, has designed the Program for the Software Industry Develop-
ment (Prosoft) [Prosoft 2008]. The program goals are as follows:  

• increase annual software exports to the U.S. by $3.5 billion  

• achieve the average global spending on information technologies  

• position Mexico as the Latin American leader in software development and as the leading 
developer of Spanish language digital content 

The strategies developed by the Mexican Ministry of Economy, in consensus with industry and 
other government agencies, include the following:  

1. Promote exports and attract investment (ensuring that companies incursions into high value-
added niches).  

2. Educate and train competent personnel in high-quality software development. This involves 
training for engineers and technicians through highly specialized courses that are consistent 
with the needs of industry.  
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3. Strengthen the local industry through (1) the use of direct financing programs suited to their 
needs for working capital, (2) training, (3) the availability of venture capital, and (4) through 
government purchases to develop industry quality and to incubate new software businesses.  

4. Achieve international standards in processes capability so that companies rely on the best 
international practices in the production of their systems. This requires standardization and 
certification agencies, as well as investment in training and research and development 
(R&D).  

5. Promote the construction of basic infrastructure and telecommunications by developing 
high-tech parks associated with research centers. 

6. Promote the harmonization of a modern legal framework that follows the international best 
practices while reinforcing trust and legal certainty among consumers and enterprises. 

Ultimately, these strategies rely on training and R&D to achieve greater competitiveness of the 
software industry and, indirectly, the overall economy.  

2.1.2 Problems to Solve  

In comparison with companies in the global software industry, Mexican companies did not com-
pete effectively in this market. Among the main causes were  

• a lack of mature development processes that could be applied repeatedly in the software de-
velopment life cycle  

• extreme reluctance of small and medium-sized enterprises (SMEs) to take on large projects, 
thus limiting the number of small companies with export capacity  

• a lack of the necessary human resources with sufficient expertise; improving the quality of 
software production requires time and investment in education and training  

• infrastructure costs; to improve competitiveness, companies needed to adopt software engi-
neering practices that reduce these costs  

• lack of a business strategy to address the starting barriers for adoption of TSP in the industry 
of software development services 

• international  companies tended to contract large projects to large companies rather than 
SMEs 

• SMEs were reluctant to take on large projects because of capacity and growth implications 

To address these problems, Mexican companies have been introducing or acquiring the process 
capability and maturity needed to equal or exceed quality levels of the international competition. 
Unfortunately many of the maturity models are difficult to interpret and are descriptive rather than 
prescriptive. Descriptive models usually comprise a list prescribing what must be done rather than 
how to do it. This makes it difficult to translate this description into operational practices that can 
then be institutionalized.  

The challenge, then, was to find and use software development quality models applicable to 
SMEs and to disseminate these models to the entire Mexican SME sector. In this way, they could 
become more competitive and develop the export capacity to serve the global software market .  



 

5 | CMU/SEI-2009-TR-011 

2.2 Innovative and Technological Content  

With respect to delivering within budgeted cost, on time, and with high overall product quality, 
the global software industry now has little credibility. This is fundamentally a problem of manag-
ing the development process. Consistent, predictable development of quality products does not 
happen by accident, and certainly cannot happen consistently when processes are poorly defined.  

The Capability Maturity Model® Integration (CMMI®) was conceived as a model to identify 
process capability and guide process improvement in organizations. This process model has 
helped many organizations to develop quality products in a predictable and consistent manner. It 
is, however, difficult and complex to implement for SMEs. SMEs often lack the organizational 
infrastructure needed to implement and track CMMI-based improvement. Moreover, CMMI de-
scribes what should be done rather than providing an operational implementation.  

Mindful of this challenge with CMMI, the original creator of the CMM—Watts Humphrey of the 
Software Engineering Institute (SEI)—has devoted the past few years to developing and imple-
menting a congruent model scaled to small working groups that may even be applied at a personal 
level. The Team Software Process (TSP) implements a mature development process based on the 
individual and team practices of CMMI. TSP is applicable to the work team directly responsible 
for carrying out the software development project. The TSP assumes that all members of the de-
velopment team know and apply the Personal Software Process (PSP). Organizations implement-
ing TSP/PSP in developing their products effectively implement or support many of the best prac-
tices of the CMMI.  

The TSP and PSP include new technologies designed to improve the performance of software 
development organizations using processes developed by the SEI. Organizations using TSP and 
PSP routinely report they [Davis 2003] 

1. reduce the time to reach the market  
2. increase productivity  
3. reduce costs and improving compliance with the times estimated  
4. improve product quality  
5. accelerate the improvement of processes  
6. reduce staff turnover 

Results from organizations that have implemented the TSP/PSP have shown that they experience 
the following [Davis 2003]:   

1. substantially improved product quality: an improvement of 2 to 20 times in the quality of the 
product delivered  

2. software products delivered with an average of 60 defects per million lines of code (in many 
instances the products were delivered with zero defects), a substantial improvement over the 
1,005 defects per million that delivered an average of organizations that are at Level 5 of 
CMM (see Figure 4 ) [Davis 2003]. 

 
®  Capability Maturity Model and CMM are registered in the U.S. Patent and Trademark Office by Carnegie Mellon 

University. 










































































































































