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Abstract 
The Personal Software Process offers individuals with a particular 
self-controlled structure for doing a job. To improve individual 
and team ability is a crucial source of productivity and quality. 
Measuring an individual’s performance is a challenging task in an 
agile environment as individuals work on many different projects 
at the same time. No specific criteria exist, which gives personal 
growth in agile XP. This research study is based on an idea to align 
the personal software process with agile extreme programming 
and propose a new model for an individual’s professional growth 
measurement. An evidence-based case study is conducted to 
accumulate knowledge about the measurement of an individual’s 
performance in the agile extreme programming team. In this paper, 
systematic mapping is used to collect issues in existence literature. 
The reason for systematic mapping is needed to recap the 
enhancement and need to classify the holes also requirements for 
upcoming studies related to agile with process improvement. This 
study supports to understand the variance between SPS and XP. 
This researcher mapping creates awareness about the process 
improvement with the combination of SPS and XP. 
Keywords 
Personal software process, PSP, agile, individual improvement in 
agile, agile and PSP, collaborative software process vs personal 
software process, XP practicing, PSP and XP 

 
1. Introduction 

1.1 Personal Software Process 

     The Personal Software Process (PSPSM) provides engineers 
with a disciplined personal framework for doing work[1]. The 
personal software process delivers  a way to software engineers to 
improve the quality, productivity, and probability of their work[2] . 
PSP aimed to address the improvement of the needs of individual 
engineers. This helps engineers to understand the quality of their 
work and to appreciate the effectiveness of the methods they use 
[2]. PSP was introduced by Watts Humphrey as “A Discipline” for 
Software Engineering[1]. The PSP process comprises a set of 
methods, script, and forms that provides a structured approach to 
individuals to plan and manage their work[2]. The Personal 
Software Process (PSP) [3] is a controlled framework by which 
software engineers can plan, track, and manage defects earlier to 
produce high quality products[3] [1]. The main objective is to 

produce a quality product with a zero-defect product when 
individuals use PSP [2]. There are a lot of discrepancies found in 
the traditional model; a new model “Agile” was introduced to cater 
to traditional model problems [4].  The Personal Software Process 
(PSP) [3] is a planned framework by which individual engineers 
to plan, track, and manage defects earlier to produce high quality 
products [1]. Data Collection and analysis is evidence of nominal 
process implementation in PSP[3].  
 
 

1.2 Extreme Programming 

      A new method called "Agile" and went on to overcome 
problems with conventional ways [3]. The traditional 
approach to a different way of adoption. For frequent are 
the methodologies under the canopy of "Agile" is more than 
a standard methodology extreme Programming (XP). A set 
of ideals and XP principles and a deep, quickly develop 
software that offers quality is perfect competition. Russell 
Oberlin programming (XP) is lightweight, agile methods to 
the elastic developers 2 to 10 [15]. They are based on a set 
of beliefs, XP nearby values, principles, and practices [16]. 
Values are concepts described to a high level, while these 
practices are that in the steps taken by the values [16]. Value 
to the troops bears responsibility values practices. The 
principles have been the gap between the practical values 
and a set of rules and practices used to describe the value’s 
victory [17]. Value has five XP, communication, leisure, 
feedback, and a resolution to the resection [16] [17] the 
twelve practices [18]. Advantages of XP and a faster 
processor that includes software development, better 
quality, better customer satisfaction, and highly respected 
development teams motivated [19]. 
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Figure. 1. Knowledge area classification [5] 

 

1.3 PSP & XP     

     PSP covers different competency areas, and each competency 
area further classifies into knowledge areas, as mentioned in Fig. 
1. Agile software development can state many specific software 
development methods, the best known Scrum and XP [5]. XP is a 
lightweight, agile, rebates, and methodology for developers 2 to 
10 [6]. A set of XP has established principles and practices values 
[7]. The benefits of using the XP software development process 
include faster time to market form more in-depth, more motivated 
development teams customer satisfaction and honored [8]. 
 

1.4 The Need for Systematic Mapping  

     In this paper, systematic mapping was explored to find 
problems that are faced during the measurement of an individual’s 
performance [57]. PSP quality principles were explored during 
systematic mapping, which can be used for an individual’s 
performance measurement in an agile team [58]. 

     High-maturity development processes, making intensive use of 
metrics and quantitative methods, such as the Personal Software 
Process (PSP), can generate a significant amount of data to 
identify performance problems [28]. One collective blame of the 
software engineering occupation is the weak value of the products 
that software engineer harvests[37]. The uses of PSP concepts and 
procedures in their work, engineers in nearly any technical area 
can increase their planning abilities, the value of their work, and 
decrease the number of faults in their yields[41] since Personal 
Software process trusts profoundly on the group and analysis of 
private data as evidence of effective procedure execution[49]. The 
necessary concepts’ descriptions and PSP’s services can help the 
software specialists in evaluating their own abilities and services 
and in classifying areas in which they need of enhancement [4]. 
 

2.       Literature & Background Knowledge 

The Personal Software Process (PSP) was introduced by Watts 
Humphrey as “A Discipline” for Software Engineers[1] and a 
controlled framework by which software engineers can plan, track 

and manage defects earlier to produce high quality products[1]. 
Improvements in organizational performance could also result 
from process improvement by individual engineers. Humphrey 
recognized that an organization reaches a maturity level beyond 
which organizational process improvement requires individual 
process improvement.  

 
Level0 is mainly the present process the individual engineer 

practice to write programs and software and to provide 
performance measurements. PSP level0 was improved to Level 
0.1 by the addition of size measurement, coding standard, and 
personal process improvement. Level 0.1 also improves package 
size capacity, individually count procedures and methods. After 
Level 0.1, Level 1.0 enhances planning to Level 0, and the early 
step adds size and reserve estimation. In Level 1.1, planning and 
status tracking are introduced. In Level 2, a wide-ranging and 
constant emphasis is sited on refining the individual’s capability 
to quality program production. The main objective is to produce 
quality work in a consistent way. The intent of introducing Level 
2.1 is not to provide a designing process but to tell engineers how 
to state the criteria for design accomplishment. The Level 3 
process presents methods for individuals to developing large scale 
programs[9]. 

 

 

Figure. 2. Personal Software Process Phases[9] 

3. Research Method 

3.1 Planing of Mapping 

This mapping study is highlighting the significant issues that arise 
due to a lack of process for individual developers to measure their 
growth in the agile XP team. This mapping will help us to evaluate 
the benefits [57] that can be achieved if the personal software 
process introduced in the agile XP team to measure an individual’s 
performance and growth. This study will also help us to find out 
problems and issues that arise when aligning PSP with the agile 
XP process.  
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3.2 Research Questions 

RQ1. What problems occurred during the integration of 
the Personal Software Process with an agile extreme 
programming team? This question has discussed in 
table 6 and table 8. 

RQ2. What challenges have reported in the literature 

about XP? This question has discussed in 

table 10. 
RQ3. What are the primary motivations for using XP?  

Motivations of XP have discussed in table 9. 

RQ4. What challenges have reported in the literature 
about PSP? Challenges have discussed in table 12. 

RQ5. What are the primary motivations for using PSP?  
Motivations of PSP have discussed in table 11. 

3.3 Search Strategy 

for searching primary studies, different digital Computing 
databases are used. In all electronic databases, the Researcher uses 
search strings, keywords. 

3.4 Keywords 

These keywords are used for searching the studies.  {Personal 
software process*}, {PSP*}, {agile}, {individual improvement in 
agile}, {agile and PSP}, {collaborative software process vs 
personal software process}, {personal software process 
problems*}, {XP practicing}, {PSP and XP} 

3.5 Search String(s) 

Initial Search String: 
 (((Agile AND (XP OR Extreme programming)) AND 

(personal quality measures OR individual quality measures OR 
person quality measures)) AND (PSP OR personal software 
process)) 

Final Search String: 
(((Agile OR XP OR Extreme programming) AND personal 

software process) OR individual OR Solo OR single) AND (PSP) 

3.6 Primary study 

After the text processing is complete, the paper is ready for the 
template. Duplicate the template file using the Save As command, 
and use the naming convention that is required by your conference 
for the name of your paper. In this newly created file, you select 
all content and import your prepared text file. You are now ready 
to style your paper; Use the scroll-down window on the left side 
of the MS Word formatting toolbar. 

3.7 Search Engine 

This paper used the advanced search feature of digital libraries for 
Search strings. Databases that are selected for retrieving relevant 
articles are shown in below figure 3 and years wise are shown in 
figure 4. 

 

Figure. 3. Databases for Paper Selection 

 

3.8 Inclusion Criteria 

Following inclusion criteria were followed while making a 
decision. 

 Research papers relevant to agile and personal software 
process (PSP) were included as primary studies 

 Research papers relevant to agile XP issues were 
included 

 Research papers relevant to personal and collaborative 
software process benefits were included 

 Research papers which are based on the expert opinion 
were included 

 Research papers that are relevant to individual 
development in agile XP are included. 

 

3.9 Exclusion Criteria 

These papers were excluded. 

 Books were excluded 

 Papers other than primary and irrelevant studies 
 

3.10 Conducting mapping  

With search string(s) in hand and conferences that were 
selected for search, 114 papers were selected in total that meet the 
inclusion criteria for primary study [Table 1]. With the further 
evaluation of these papers, the Researcher has comprised different 
types of studies that are most suitable to the problem in hand and 
filtered papers to 18, as mentioned in Table 1. The first study 
mentioned in Table 2 and the relevant study mentioned in Table 3. 
The reference description of primary studies is in Table 4, and the 
reference description of relevant studies is in Table 5. Aligned 
parameters extraction detail is in Table 7. 
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Table 1. Publication count 

TABLE 2. PRIMARY STUDY COUNT 

Database Primary Study Count 

IEEE 12 

ACM 5 
Science Direct 1 

Springer 1 

Scopus 1 

GS 3 
Total 23 

TABLE 3. RELEVANT STUDY COUNT 

Database Relevant Study Count 

IEEE 8 

ACM 6 

Science Direct 1 

Springer 1 

Scopus 0 

GS 2 

Total 18 

 
 
 
 

TABLE 4. PRIMARY STUDY REFENRECES 

No Reference Primary study  

1 [10] SCRUM-PSP: Embracing Process Agility and Discipline 

2 [11] Method for personal capability assessment in agile teams using personal points 

3 [12] Incorporating Lean Development Practices into Agile Software Development 

4 [13] Faat – Freelance as a Team 

5 [14] Assessing Individual Performance in Agile Undergraduate Software Engineering Teams 

6 [15] Extreme Programming for a Single Person Team 

7 [16] Personal Quality Management with the Personal Software Process 

8 [17] PSP PAIR: Automated Personal Software Process Performance Analysis and Improvement 
Recommendation 

9 [18] Understanding Self-organizing Teams in Agile Software Development 

10 [19] Trends in Software Process: The PSP and Agile Methods 

11 [20] Scrum Solo 

12 [21] Light-Weight Development Method : a Case Study 

13 [22] There are different types of multiple case studies impact pair programming on the quality of the product. 

14 [23] Comparing Extreme Programming and Waterfall Project Results 

Database
s 

Publication Count 
Selected Primary Relevant 

IEEE 52 12 10 

ACM 35 5 8 

SD1 3 1 1 

Springer 14 1 1 

Scopus 0 0 1 

GS2 10 3 0 

Total 114 22 18 

23 18
0102030405060708090100110

Primary Relevant

TO
TA

L 
CO

U
N

T

SELECTED COUNT

Year wise Papers 

distribution
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15 [24] Deconstructing Agile Processes: Would Planned Design Be Helpful in XP Projects? 

16 [25] Factors that Impact Implementing an Agile Software Development Methodology 

17 [35] A Comparison between Agile and Traditional Software Development Methodologies 

18 [26] Personal Extreme Programming–An Agile Process for Autonomous Developers 

19 [27] The Agile Samurai 

20 [28] Software Defect Detection and Process Improvement using Personal software Process Data 
M.GOPICHAND 

21 [29] A Comparative Study of Agile Methods: XP versus SCRUM 

 

TABLE 5. RELEVANT STUDY REFERENCES 

No  Reference Relevant study  

1 [30] An experiment measuring the effects of Personal Software Process (PSP) training 

2 [31] An empirical study of the application of PSP methodology with students of a Systems Technology 
program with different levels of training 

3 [32] Agile Software Development: The People Factor 

4 [33] Empirical Study for Improving Personal Software Process Education by Pairing  

5 [34] Towards Individualized Software Engineering: Empirical Studies Should Collect Psychometrics 

6 [35] Analysis of Linear Sequential and Extreme Programming Development Methodology for a Gaming 
Application 

7 [36] Tool Support for Personal Software Process 

8 [37] Agile methodologies and plan driver with ccomparison of Student Experiences  

9 [38] Process ( TSP ): An Overview and Preliminary Results Practices 

10 [39] Research and improvement of Team software process 

11 [40] Popular Agile Approaches in Software Development : Review and Analysis 

12 [41] Agile For Large Scale Projects – A Hybrid Approach 

13 [42] Literature review of the challenges of developing secure software using the agile approach 

14 [43] An Empirical Investigation on Effort Estimation in Agile Global Software Development 

15 [44] Extreme Programming Explained , Second Edition 

16 [45] Service agile development using XP 

17 [46] Traditional vs agile development: A comparison using chaos theory 
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Table 6. Aligning and Conflicting PSP’s Concepts with agile XP Team (Aligning Concepts) 

 
PSP Key Concepts Aligned with XP principle 

PSP Code reviews and PSP standards XP’s Coding Standards practice. 

PSP’s Software Design’s Knowledge 

area  

This practice reflects the YAGNI principle for efficient application of templates in 

your system, in accordance with XP's simple design practice.[47] 

Right PSP form This practice is not explicitly described by XP principles and practices, although it is 

aligned with the XP philosophies of “if you need to do it” and using the most 

appropriate tool or technique for the job at hand.[48] 

Tracking software quality This is a reflection of XP’s Testing practice with respect to modeling 

PSP’s process extension knowledge 

area 

This is a modeling-specific practice. XP developers can clearly work on several 

models—such as CRC cards, acceptance test cases, and sketches 

Quality measure and methods Aligned with the refactoring principle of XP. [48] 

Making and tracking project plans Aligned with the principle of XP’s Planning game 

User stories, scripts, and guidelines User stories and requirements [29] 

Reviews after every phase  Aligned with the Retrospectives practice of XP, in which after each iteration, the team 

does a short reflection on what went well during [49] 

 
 
 

 
Figure. 5. Factors Frequency based on papers 
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In this segment, the Researcher utilized a Minitab software of 
statics to find the variation analysis of the elements of XP and PSP. 
This device makes the distinctive four charts in light of the 
investigation result [57]. Diagram of scree plot inform us 
concerning variety amongst each factor and show it by a tapped 
line that where the variety is happening and the amount it is. 
Analyst dissects the aftereffect of components by values; these 
qualities imply that what number of times each factor is utilized as 
a part of writing that is considered an estimation of the factor for 
each paper. That is to say; figure 6 will discover the significance 
of factor and writing center around factor. Analyst connected the 
consequences of all variables in Appendix 'A' area factor variation 
result's table. What's more, the Appendix B segment demonstrates 
the result in various charts. 

 

 
 

Figure 6. Factors list analysis variation graph 
 

Table 8. Conflicting concepts between PSP and XP 

 
PSP Key Concepts Conflicted with XP Principles 
Single person programming Conflicted with the principle of XP Pair Programming 

Existence of single person ownership Conflicted with XP’s Collective Ownership practice. 

The complete finished product in a traditional style 

development 

Conflicted with the XP’s iterative and increment approach to 

development.[49]  

Being traditional in nature Conflicted with being iterative in nature[53] 

The complete product is the outcome Small releases[15] 

 
 

Table 9. Pros and Cons of XP 
 

Advantages  Disadvantages  

 XP encourages pair programming. 
 Quality planning helps properly trained teams to 

produce high-quality products 

 

 Having two programmers on the same computer 
 XP programming is not structured 
 Extreme Programming is hard to do 

 
Table 10. Challenges in XP 

 
No. Challenges  Description  Ref. 
01 Requires high investment Organizations need to prepare the entire programming improvement 

group! Also that the rate of XP preparing is considerably more costly 
than Scrum preparing. 

[56] 

02 Infrastructure  To run XP, you require speculation for computerized tests and a 
nonstop conveyance framework. 

[56] 

03 Culture  You additionally need to change the association culture by uniting 
various divisions. 

[56] 

87654321
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04 XP Coaches  Employing XP mentors is costly that is on the grounds that they are 
programming craftsman. A craftsman is costly in light of the fact that 
they think about quality, and they are optimists. 

[56] 

05 Irrational Non-specialized individuals lead most organizations, even IT 
organizations. Numerous practices in XP is viewed as silly from 
representatives point of view. 

[56] 

06 Pair programming Having two programming engineers on a comparable PC wearing 
down a comparable segment is extraordinary to pros. For what reason 
would you waste money for two designers finishing a specific 
something. 

[56] 

 
 

Table 11. PSP Pros & Cons 
 

Advantages  Disadvantages  

 PSP helps engineers how to make better 
size and resource estimates using 
statistical techniques and historical data 
[54]. 

 

 Gathering measurements is a period of the costly 
undertaking. This is an issue since programming ventures 
are regularly late, and there is no opportunity to spend in 
exercises that don't create prompt advantages. [54] 

 Manual information accumulation is a temperamental 
movement. An excessive number of blunders or missing 
information seriously influence the investigation procedure. 
[54] 

 
 

Table 12. Challenges in PSP 
 

No. Challenges Ref.  
01 

Data Quality Problems in the Personal Software Process  [55] 

02 
Metrics collection and analysis  [54] 

03 
Metrics data exchange  [54] 

 
 

 
 

Figure 7. Parameters according to years 
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Figure 8: Parameters according to papers in years 
 

 

 
Figure 9. Proposed Model 

 
Benefits of Combining PSP with Agile. Figure 9, It mainly concludes six points about the benefits of using PSP to complement the Agile. 
These six benefits are listed as follows:  

1. PSP provides the metrics and data collection mechanisms.  
2. PSP gives the support to make it a more valuable estimation.   
3. PSP provides the benefits to optimize plans.   
4. PSP supports to produce the software products up to quality goals.  
5. PSP gives additional documentation for agile methods.  
6. PSP helps individual engineers to improve their personal performance gradually.  

The quality PSP principles that are used for individual growth measurement are; 

o Defect density  
o Review rate  
o Development time ratios 
o Defect ratios 
o Yield 
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5. Conclusions 

This basic assessment and mapping study has inspected 
painstakingly the given investigations on PSP for XP and the 
essential engineering challenges revealed in writing. The analyst 
has talked about in insights about PSP with XP. Compose the 
arranging of mapping concentrate to deliver the outcomes of how 
mapping will have appeared in this investigation and the real 
catchphrases that help to discover the writing identified with PSP 
and XP. Research Questions is the real piece of this examination. 
These are affected by after effect of this investigation. RQs have 
discussed through the table for data. Every engineer has a different 
nature, and every engineer plans its own work, and make plans for 
personal data. In this systematic mapping study first, the 
Researcher collects relevant publications from electronic 
databases. Then, apply the inclusion and exclusion criteria to 
extract the main and relevant study. After the final selection, the 
Researcher applies the methodology of systematic mapping. In 
this systematic mapping, the Researcher described the concepts of 
alignment and conflict between the PSP and the agile XP team and 
discussed all the concepts from 2000 to 2017. Figure 2 shows all 
phases of PSP. Figure 5 shows the frequency among all factors. 
Minitab statics software is used to find the variation of the factors 
of PSP & XP which are mentioned in figure 6 and table 7, and 
create the result in order to quantitative values and different view 
that graphs are and the significant graph is Scree plot figure 6 of 
this analysis, Other graphs and results are shown in Appendix 
section which are the figure 9, figure 10, and figure 11. Extracted 
parameters are shown in figure 7. Year wise aligning of parameters 
are shown in figure 8. 

 

6. Future Work 

       Assessed material depends on the best in class inquire about 
mined for process improvement and productivity with quality of 
PSP & XP. The researcher will use the proposed model to process 
improvement that suggests a new and improved software 
development model for small and medium scale software industry. 
The proposed model approach attempt between the light and 
substantial methodology to improves the software developer 
productivity and quality. This improved inducts the process in XP, 
which targets individual performance; however, it will keep the 
significant practices of XP so that it can be fit for a small 
development team. 
 

The researcher undertakes the study to improve/evaluate 
the tailored XP process by integrating the personal software 
process (PSP) support that was initially part of traditional software 
development. Since the personal software process is a burdensome 
activity, which is against the agile core principles so a lightweight 
version of PSP has proposed, and evaluation will be made on this 
tailored XP process. There are very few studies available that 
validate and measure the impact of PSP on the agile XP process. 
The objective of this study is to evaluate the impact of integrating 
and aligning PSP with agile XP methodology to measure the 
individual’s performance and growth in an agile XP team 
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