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ABSTRACT 

The majority of software development organizations all over the world are small and medium enterprises. These organizations 

have realized that it is crucial for their business to improve their processes and working methods but they are lacking the 

knowledge and resources to do it. Successful implementation of SPI methodologies in small and medium-sized software 

enterprises (SMEs) is generally not possible because such organizations are not capable of investing the cost of implementing 

these programs. Limited resources and strict deadlines to complete the projects make it further difficult to implement SPI 

programs which can also affect quality issues in software project. There are various SPI methodologies to address these issues 

which have been also deployed in these organizations. In this paper, we present a brief description about the software process 

improvement as well as a new sequential model designed for software process improvement for small and medium enterprises. 

 

Keywords— Software quality, Small and Medium Enterprises, Software Process Improvement, Software Process Improvement 

Methodology. 

1. INTRODUCTION 

It is well known that software quality is largely dependent on 

the process that is used to create it. [1]. For many years now 

software process improvement (SPI) has been recognized as 

an effective way for companies to improve the quality of the 

software they produce and the productivity with which they 

work [2]. A software process can be defined as an 

environment of capable interrelated resources managing a 

sequence of activities using appropriate methods and practices 

to develop a software product that conforms to customer’s 

requirements [3]. The desired result is high quality software at 

low cost. As each software development project is an instance 

of the process it follows, it is essentially the process that 

determines the expected outcomes of a project [4].  

Software processes play an important role in coordinating 

different teams in large organizations so that their practices 

don’t lose touch with one another [5]. Ideally, these processes 

should combine the need for flexibility and creativity, but that 

balance is hard to achieve [6]. There is evidence that the 

majority of small software organizations are not adopting 

existing standards as they perceive them as being orientated 

towards large organizations and studies have shown that small 

firms’ negative perceptions of process model standards are 

primarily driven by negative views of cost, documentation and 

bureaucracy [7]. A vast majority of software producers, have 

not yet implemented a methodology for software process 

improvement, are paying high costs of production and systems 

maintenance, and are therefore being displaced from the 
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global market, not being on the same competitive level as 

companies that possesses a process improvement method [8].  

There are several models for software process improvement, 

such as the Capability Maturity Model Integration (CMMI), 

the Software Process Improvement and Capability 

determination (SPICE) and the ISO 9000 norms from the 

International Standardization Organization. These models 

provide quality patterns that a company should implement to 

improve its software development process [8]. Unfortunately, 

it has been observed that the successful implementation of 

such models is generally not possible within the context of 

small and medium-sized software organizations because they 

are not capable of bearing the cost of implementing these 

software process improvement programs [9, 10] and the 

proper implementation of software engineering techniques is 

difficult task for SMEs as they often operate on limited 

resources and with strict time constraints [10].  

Small companies generally need external assistance in 

planning and implementing process improvement to keep 

abreast of state-of-the-art software-engineering research and 

practice [11]. Many small and medium software development 

organizations have recognized the need to improve their 

software product and evaluating the software product alone 

seems insufficient since it is known that its quality is largely 

dependent on the process that is used to create it [12]. 

Therefore, these organizations are looking for evaluation of 

their software processes and products. It is further supported 

by many researchers that small software organizations are 

characterized by their insufficient human resources, lack of 

development and supporting environment, lack of budget and 

dependency on the large organizations [13] and find software 

process improvement a major challenge [14]. Another main 

problem with these organizations is that they do not have a 

process culture and in a process culture people’s customs and 

behaviors are influenced by process-oriented thinking and 

process management principles [15]. Dyba [5] indicated that 

SPI can be used as a competitive advancement strategy for 

both small and large organizations [5]. Further, Cater-Steel 

[16] found in their study that the process improvement 

program was effective in improving the process capability of 

many of these small software development firms.  

Today, the software industry is one of the most rapidly 

growing sectors and this situation stimulates especially the 

constant creation of small companies which play an important 

role in the economy [10] and in the last few years, a great 

number of organizations have been interested in SPI [17]. A 

considerable amount of software is produced world-wide by 

SMEs ranging from 1 to about 50 employees [18]. In this 

context, German and Brazil; an software market of these 

companies was around 77% and 69% during 2001.  

The term small setting has been defined as an organization or 

company of fewer than approximately 100 people, and a 

project of fewer than approximately 20 people. As mentioned 

in the Software Engineering Institute Web site for small 

settings, a major aspect to be considered in these environments 

is that the amount of resources used to support a process 

improvement effort would be a large percentage of an 

organization’s operating budget,. Johnson and Brodman define 

a small organization as fewer than 50 software developers and 

a small project as fewer than 20 developers. 

The remaining part of this paper is organized as follows: 

section II comprises of related works done in SPI in SMEs. 

Section III describes the existing approaches. The proposed 

model is explained in Section IV. We conclude this paper 

finally with the possible enhancements in future. 

 

2. RELATED WORKS AND RATIONALE OF 

SPI IN SMES 

The motivation for carrying out process assessment and 

improvement activities is to collect information as to what 

needs to be changed and to establish how to pursue the 

improvements in order to minimize development cost and 

maximize the quality of products produced. Process 

assessment is utilized to evaluate the capability of a process. 

Existing software engineering and organization development 

literature acknowledges that there are fundamental operational 

differences between small and large organizations [5]. Small 

organizations seem more concerned about practice, while 

large organizations seem more concerned about formal 

process [5].Russ and McGregor [18] observed that software 

development process can be just as critical to a small project’s 

success as it is to that of a large one due to the number of 

external dependencies per team member. They further argued 

that its goal is to produce high quality and timely results for 

today’s market without imposing a large overhead on a small 

project.  
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Abbott [19] identifies six keys to software process 

improvement in small organizations:  

• Senior management support 

• Adequate staffing 

• Applying project management principles to process 

improvement 

• Integration with ISO 9001 

• Assistance from process improvement consultants 

• Focus on providing value to projects and to the business  

 

Johnson and Brodman [20] identify seven small 

organization/small project challenges: 

• Handling requirements 

• Generating Documentation 

• Managing Projects 

• Allocating Resources 

• Measuring Progress 

• Conducting Reviews 

• Providing training 

 

Larsen and Kautz [21] also viewed that these organizations are 

afraid of the initial expenses which they assume are large both 

with regard to direct costs for process assessment, training and 

tools, but also due to indirect costs for personal and time 

resources when implementing improvement actions. Kuvaja et 

al. [22] further supports that it is quite difficult for any SME to 

choose an improvement approach, and to apply it in their 

organization without the help of external consultants or 

substantial investment in the time of their software managers. 

Cultural issues like resistance to change from the employees 

or the management areas, who regard the extra work required 

for quality assurance as a useless and complicated burden put 

on the developing team. According to Biro et al. [23] national 

culture also affects the process improvement methods. Kuvaja 

et al. [22] mentioned that the main problem of the small 

companies is that they cannot afford to maintain substantial 

expertise of software process improvement within their 

companies, but they have to buy it from external sources. A 

further problem related to the lack of expertise is to find how 

to start the improvement and which experts to use.  

Due to budget constraints, the services of a consultant 

organization to improve the software quality are not possible. 

Still the need for a good quality assurance program is 

becoming more evident, and managers are striving to achieve 

international quality standards that, in the long run, result in 

lower production costs [8]. According to Kautz [9], the 

software process improvement is rewarding and advantageous 

also for small organizations if it takes into accounts the 

peculiarities of such organizations. Dyba [5] also found 

empirically that small organizations implemented SPI as 

effectively as large organizations, and in turn, achieved high 

organizational performance. According to his study, the main 

lesson to be learned is that to implement SPI at least as 

effectively as their larger counterparts, small software 

organizations should capitalize on their relative strengths in 

employee participation and exploration of new knowledge. 

There are various approaches, languages and tools for process 

definition. However, are rarely applied in practice specifically 

with small organizations. 

Furthermore, only few studies in the context of small software 

companies have been performed. In order to get an edge in an 

ever-growing highly competitive software development world, 

it is significant for an organization to regularly monitor the 

software process. It is important for an organization to 

continuously improve its software process on the basis of 

feedback from various stakeholders. It is also supported by 

Mintzberg [24] that for smaller organization’ where much of 

the work is coordinated through direct supervision and mutual 

adjustment, it is important to find a balance between these 

mechanisms and formal, defined and highly detailed 

documented procedures to facilitate organizational learning 

[25].  

Despite the fact that even in the US most software producing 

units are comparably small and state a need for improvement, 

little is known about software process improvement in this 

kind of organization [9]. Kautz [9] further supported the view 

that even small organizations with little more than two 

developers can profit from some basic formal routines. 

According to his research project conclusion if procedures are 

defined, concisely described and tested, feedback from these 

tests can be used as feedback to improve the procedures and 

routines. According to Kuvaja [22], it is common knowledge 

amongst the SMEs that full-scale assessment methods are only 

useful in large organizations and do not serve the SMEs 

appropriately. Nevertheless, small software development 
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teams can improve their software processes beneficially as 

well as large organizations. 

   

3.  SOFTWARE PROCESS IMPROVEMENT 

MODELS FOR SMES 

Any software process improvement plan requires a qualified 

statement about the current status of software development in 

the companies and a description of strengths and weaknesses 

identifying areas for improvement. On the basis of a literature 

survey, we have selected the following six SPI methodologies 

which have been implemented in SMEs. Due to limited 

resources and the size of the organizations, an extensive, 

formal assessment of the software practices following defined 

comprehensive approaches like the Capability Maturity Model 

[65], the ISO/IEC 90003:2004 [26], the TickIT scheme [27], 

Bootstrap [28] and IDEAL [29] model was not considered to 

be necessary or appropriate in this context. It is also supported 

by Kautz [9]. Further MESOPYME objectives are similar to 

those of the IDEAL model [30] from the Software 

Engineering Institute (SEI). 

 

4. PROPOSED METHOD 

4.1 A Sequential Model for Software Process 

Improvement (SMSPI) 

A Sequential model for Software Process Improvement is an 

approach or method or both by which process improves and 

gives better result compared to that of a normal process. By 

software process improvement a better and high quality 

product can be found within budget and time.  

We suggest a software process improvement model which is a 

sequential model. This model consists of the following steps 

1. Initialization 

2. Diagnosis 

3. Analysis  

4. Group discussion 

5. Implementation 

6. Monitoring and Progress 

7. Documentation  

4.2 Initialization:  

 At the initial level (level 1), an organization can be 

characterized as having an ad hoc, or possibly chaotic, 

process. Typically, the organization operates without 

formalized procedures, cost estimates, and project plans. Even 

if formal project control procedures exist, there are no 

management mechanisms to ensure that they are followed. 

Tools are not well integrated with the process, nor are they 

uniformly applied. Change control is generally lax and senior 

management is not exposed to or does not understand the key 

software problems and issues. When projects do succeed, it is 

generally because of the heroic efforts of a dedicated team 

rather than the capability of the organization  

 

4.3 Diagnosis: 

 In this phase, the SPI action plan is initiated in accordance 

with the organization’s vision, strategic business plan, lessons 

learned from past improvement efforts, key business issues 

faced by the organization, and long-range goals. Appraisal 

activities are performed to establish a baseline of the 

organization’s current state. The results and recommendations 

from appraisals and any other base lining activities will be 

reconciled with existing and/or planned improvement efforts 

for inclusion into the SPI action plan.  

 

4.4 Analysis: 

 During the Analysis phase, the issues that the organization 

has decided to address with its improvement activities are 

prioritized; strategies for pursuing the solutions are also 

developed. The SPI action plan draft will be completed in 

accordance with the organization’s vision, strategic business 

plan, lessons learned from past improvement efforts, key 

business issues facing the organization and long-range goals. 

During the Establishing phase, measurable goals are 

developed from the general goals that were defined in the 

Initiating phase; these measurable goals will be included in the 

final version of the SPI action plan.  
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Figure 1: A Sequential Model for Software Process 

Improvement 

4.5 Group Discussion: 

Teams usually work best with a small group of people. 

Smaller numbers make team administrative tasks easier, such 

as deciding where and when to meet. Meetings are generally 

shorter when fewer people need to speak. Small size also 

makes it easier to develop a common purpose with mutual 

goals and mutual accountability, which is so important for 

good teamwork. In addition, a small group of people avoids 

the "herd" mentality of large groups. In a large group people 

tend to go along with popular opinion rather than thinking for 

themselves. In general, the larger the group of people, the 

harder it is for the group to work well together. 

Complimentary skills are also important for a team. Necessary 

skills include: technical, problem-solving, decision-making 

and interpersonal skills. Technical skills are needed to provide 

the expertise to meet the goals of the team. The other skills are 

necessary for the team to work effectively together.  

 

4.6 Implementation: 

When the plan establish according to problem, then create the 

solution according to plan. First make a proper solution on 

basic of experience and knowledge as well as skill of 

assessment team. Then again gives presentation to the higher 

authorities. if they give some suggestion for modification in 

the solution ,then modify the plan accordingly and if they are 

comfortable for solution than start the implementation. They 

choose a better solution. Before implementing the plan it 

should be disuses with the senior management and 

organization. When they are agree on solution, start working 

on the solution, all solution does not apply in one step: it is a 

step by step process.  

 

4.7 Monitoring and Progress: 

Monitoring is generally an organized examination or a formal 

evolution exercise. It involves the measurement, test and 

gauges applied to certain characteristic in regard to an object 

or activity. The result is usually compared to specified 

requirements and standards for determining whether the item 

or activity is in line with these targets. Monitoring is usually 

non-destructive. It does not guarantee that the work plan and 

implementation is correct. For monitoring a team is formed, in 

which members are moderator, reader and inspector. A formal 

meeting is conducted. Role of the moderator is to conduct the 

meeting and ensure the subject of the meeting. Role of the 

moderator is like a leader of the inspection team. So moderator 

should be highly qualified and skilful. Moderator tells the 

team how the monitoring process starts and leads them. 

Monitoring team takes the interview of assessment team.  

 

4.8 Documentation: 

 Documentation is an umbrella activity which is going along 

with the process. In each phase documentation is needed for 

the future work so that anybody can reuse it as well as it acts 

as a reference for future work. The document associated with a 

software project and the system being developed has a number 

of roles. It should act as a communication medium between 

members of the development team. It should be a system 

information repository to be used by maintenance engineer. It 

should provide information for management to help them plan, 

budget and schedule the software development process. Table 

1 gives the Comparison between CMM and SMSPI and Table 

2 gives the Comparison between SIX SIGMA and SMSPI 

models. 

Table 1: Comparison between CMM and SMSPI 

S.NO 

 

CMM 

 

SMSPI 

 

Initialization 

Diagnosis 

 

Analysis 

 

Group discussion 

 

Implementation 

 

Monitoring and 

Progress 

 

Documentation 
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1 The main problem with 

the CMM model is that 

CMM give the maturity 

level. That an 

organization across the 

level then it’s enter the 

next level. But CMM 

does not specify the 

implementation.  

In SMSPI model 

implementation is 

defined and a 

proper document is 

prepared for every 

process.  

2 CMM works on 

software  

 

SMSPI works on 

software and 

organization  

3 CMM is a goal. Being 

just as stamp of 

approval. 

SMSPI model is a 

method.  

 

4 CMM is works only a 

repeating task. 

 

But SMSPI model 

is not only 

repeating task but 

also whole. If 

problem is change 

then this model 

work doe to cyclic 

model.  

 

Table 2: Comparison between SIX SIGMA and SMSPI 

S.NO 

 

SIX SIGMA 

 

SMSPI 

 

1 SIX SIMA i is a 

statistically-based 

process improvement 

methodology that aims 

to reduce defect to a 

rate of 3.4 defect s per 

million defect 

opportunities by 

identifying and 

eliminating cause of 

variation in business 

process. 

SMSPI is a planned 

methodology of 

continuous 

improvement 

Methodology  

 

2 SIX SIGMA is a 

iterative methodology 

reduced the defect one 

by one  

 

SMSPI model is a 

linear model that 

improves the process 

one by one step.  

3 SIX SIGMA 

methodology works 

on two approach 

DMAIC and DMADV  

 

SMSPI works as a 

full flash model  

 

 

5. CONCLUSION AND FUTURE 

WORK 

The proposed Sequential model of software process 

improvement (SMSPI) improves the process in a traditional 

way. This model is an iterative model. The SMSPI model does 

the process improvement in a stepwise way. It covers user 

requirements software quality assurance, and organization 

point of view. Many of the factors can be found in the 

organization from the SMSPI model like management 

commitment and teamwork were strengthened. The SMSPI 

model does not necessary to work for the repeatable task 

.When the new problem come it will work for that also. 

SMSPI is a flexible model. If there is a change in the process, 

SMSPI covers all the aspect of the changing of process due to 

linear model. The Key process areas and capability area of 

SMSPI model can also be defined and extended ion future 

SMSPI model reduces the risk as much as possible but it has 

also some limitations. It takes so much time in presentations 

and conduct the meeting. In the future work a lot of work can 

be to remove the timing problem of the SMSPI model. 
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