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Abstract

Studies investigating the issue of Developer Turnover and its impact on the
software development process, either negatively or positively, have been in
advancement for years due to the researchers' perception of the extent of this issue and
the need to be mitigated or avoided if possible. Most of these studies focused on
investigating the factors that drive a developer to leave the team, as well as the effects
of developer turnover on the development team. Moving from this point, this study aims
to research the problem of Developer Turnover as well but in terms of the relationship
between the absence of the main developer, and the impact on software maintenance
and customer satisfaction, it also, focuses on investigating the factor of knowledge loss
and its effect on maintenance. Then, it attempts to define guidelines that are drawn from
the study to avoid or reduce the impact on software maintenance and reduce customer
dissatisfaction. To achieve this approach, the author relies on a sample of software
projects and members of the development team in Palestinian IT companies. The author
followed exploratory research based on multiple case studies. Used the interview as a
method of data collection and thematic analysis methodology to analyze these
interviews, in addition to a questionnaire as the second method of data collection based

on the results of the interviews.

It is evident from the analysis of the interviews, that there is a negative impact of the
developer's turnover on the development team that influences customer satisfaction for
a reason related to the Palestinian region, especially the effect of "outsourcing"
companies, as these companies have capabilities that are not present in other companies
that rely on local business. The second reason is the precautions taken to avoid this

problem, as it is not sufficient in terms of compensation for the loss of knowledge and
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the circulation of information between team members and documentation. On the other
hand, the absence of this phenomenon is positively reflected in the development team
and customer satisfaction. The customer remains concerned that the developer
responsible for maintenance will leave the team at any time; however, some elements
lead to customer satisfaction, even with the frequent rotation of developers. But it must
be taken seriously and with interest in the software company. As for the questionnaire,
all the responses of the participants were positive, the percentage of "Strongly Agree"
and "Agree" metrics was 70%, which indicates an agreement with the themes resulting
from the analysis of the interviews. Accordingly, the author drafted guidelines that
address factors from interviews with development team members and customers to

avoid or reduce the problem of switching a team member.
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chapter1  Introduction

1.1

Introduction and Motivation

Software maintenance is an essential stage in many aspects of the software
development cycle; one of these aspects is the key to the relationship between
developer and customer. Any adverse effects on the developer or customer will
experience a maintenance issue and influence the relationship between them,
such as the issues of Developer Turnover and customer satisfaction, which are
the factors that were investigated in this study. Maintainability is defined
according to the IEEE standard as “The ease with which a software system or
component can be modified to correct faults, improve performance or other
attributes, or adapt to a changing environment” [25], [26]. This definition inspires
us about the relationship between the knowledgeable and experienced developer
who performs fault correction, improvement, or any other changes to satisfy or
dissatisfy the customer who influenced by the maintenance. Developer Turnover
is a phenomenon of frequent leave and joins of the developers in a software
project. Developer Turnover affects the relationship between a developer,
maintenance, and customer satisfaction. A dissatisfied developer leaves the
project with valuable knowledge that influences the maintenance negatively and
leads to low customer satisfaction. Hurley et al. [19] explored the relationship
between employee satisfaction, employee turnover, and customer satisfaction, the
lower turnover achieved by higher levels of employee satisfaction, which leads
to high customer satisfaction and eventually influences consumer relationship

and profitability.



Several studies were investigating the issue of Developer Turnover and its
negative impact on software maintenance. They are interested in investigating the
factors that lead the member to leave the team. The author is interested in these
factors as well. Still, in a different concept, these factors were used in our study
to look at the relationship between the absence of key developers, the software
maintenance and customer satisfaction, which how the impact of Developer
Turnover on software maintenance influences customer satisfaction among a
sample of IT projects and team members in the Palestinian IT firms. The author
categorized the factors that have been investigated in previous studies and their
effect on Developer Turnover. From these factors, knowledge loss is a related
factor in the teams of developers in our region of Palestine since the number of
members of the team is relatively small, so there is clear dependence on the
developer and the knowledge he owned as a key person. Since there is no policy
to document members' knowledge, when one of these members leave, knowledge
cannot be compensated. This study focused on this factor as well as other related
or close factors and their impact on maintenance in addition to highlight another
related factor, which is the behavior of the developer to see if this affects the
developer stability in the team. The author claims that there is a direct impact of
Developer Turnover on customer satisfaction, and an indirect impact, which is by

its effect on maintenance that influences customer satisfaction.

This exploratory research started by conducting face-to-face semi-structured
interviews — as a method of data collection- with development teams and
customers for multiple case studies consisting of various projects, some having

Developer Turnover issues and others without Developer Turnover issue. Then,
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based on a qualitative analysis of these interviews, a questionnaire was prepared
as a second way to collect data to find out the degree of agreement with the results
of the analyzed interviews. Interview questions were made in the form of groups
based on the research questions. The development team has two sets of questions
for the team leader and the developer. As for the customers, they have one set of
questions. The questions classified based on the utilized factors in each group,
such as team leader questions (A policy to encourage developers to stay in the team,
developer Turnover impact on maintenance, bug tracking, customer satisfaction,
knowledge loss, and developer behavior) as well as developer (Difficulties
encountered when joined the project, the impact of joining an existing project on
maintenance, compensation of the lost information, customer satisfaction, and

developer behavior).

Contribution

e Investigating the relationship between different aspects, Developer
Satisfaction, Developer Turnover, Software Maintenance, and Customer
Satisfaction

e New factor related to the specificity of this study in the Palestinian territories
(Palestinian IT Firms)

e Drawing some tips and guidelines to reduce the impact of the Developer
Turnover phenomenon.

e Using Qualitative analysis method (Themes) to analysis interview questions
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1.4

1.5

Research Objectives

The output of this study is to define a guideline for managing developers’
turnover. And highlight the causes of the phenomenon of turnover of developers
in Palestine. Therefore, the objectives, in addition to answering the other research
questions are to determine a developers’ turn over management guideline to
minimize the customer dissatisfaction and minimize its effects in software

maintainability.

Research Questions

RQ1: - How developers’ turnover affect software maintainability?
RQ2: - How developers’ turnover affect customer satisfaction?
RQ3: - Why is there a Developer Turnover in Palestine?

RQ3: - What are the factors that should be managed during the software
development process and maintenance that contribute to minimizing the effects

of Developer Turnover?

Overview of this report

In the next chapter Background and Literature Review, initially introducing
some of the developers' turnover definitions from related works, then present a
summary of the factors utilized in several studies. Then, present the relationship
between those studies and this proposed study, focusing on the factors that were
used in this research study.

Chapter 3 Research Methodology, present the used methodology, the method to

collect data through conducting face-to-face interviews, include the projects, the



teams, and the customers that participate the Interview and the proposed
interview questions, the questionnaire and questionnaire’s questions. Also, to
show the method used to analyze qualitative data. Chapter 4, shows the collected
data through the used methodology, the results, and analysis of these results.
Chapter 5, discussion about threats to validity, difficulties and obstacles the
author faced during this research, it also includes the guidelines as the outcome

of this research, then finally the conclusion and future.



chapter2  Background and Literature Review

2.1

In this section, the author makes an itemized review of related works as well as
introducing definitions and make a classification for the factors that influence
the Developer Turnover issue.

Initially introducing some of the developers' turnover definitions in the related
works, then present a summary of the factors used in several studies that were to
demonstrate and study the phenomenon of developers' turnover. This summary
focuses on the main idea, classifying factors, results and conclusion, and makes
a simple comparison between these researches. Finally, present the relationship
between those studies and this proposed study, focusing on the factors that were

used in our research study.

Definition

Through the long work of the author in the field of software development in
different software organizations, there was always a problem that most software
development teams suffer from, that is one of the team members leaves the work
in the maintenance period or before the end of the project, which affects the team
and the project and influences the customer's satisfaction negatively and in
sometimes positively. It is a development team challenge in almost every project.
The best expression that describes it, is the 'Developer Turnover'.
According to Foucault et al. [1] they considered Developer Turnover as a
phenomenon, in which the developers keep joining and leaving the project
through its evolution in the form of continuous nonstop flood and retreat of

human resources. They also defined it as a rate in which a member leaves a



project as an external change (outside the team), or internal by changing the role
in the team.

In terms of Software Engineering risk factors, Ebert el al. [2] found that staff
turnover is a rate of outsourcing developers leaving the stuff as a direct risk for
allocating global talent in global software development.

In terms of employee retention, Bass et al. [3] identified staff turnover the same
as Ebert et al. [2] in global software development. Still, from another point of
view related to the employment environment, they called it “Poor employee
retention” as a (high staff turnover) that has a negative impact on software
development other than considering it as an essential risk factor that is one of the
top five risks.

In terms of knowledge loss, when senior developers leave the project, they leave
a knowledge gap [7]. Deny others the knowledge of the decisions they have made
[5]. Pose a threat to the project that newcomer does not understand the code
written by the leaving developers [6]. This knowledge loss, knowledge gap has
to be managed [7].

Another definition, which is, a high frequent influx and retreat of software
developers through the improvement of an IT company [10].

As of Hynninen et al.[12] Voluntary turnover that is deliberately leaving the
organization has been accounted for to be a cost factor in the software companies.
From recruitment point of view, Weller et al. [16] explained the voluntary
turnover as starting point after the job dissatisfaction to look for a new job.

The author categorized the definition in this research into two terms, explicit
developer turnover and implicit developer turnover, where explicit turnover

corresponds to the previous definitions where the developer leaving and joining
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software projects, while implicit turnover means when modifying old code, the
developers will face a problem of remembering what they wrote previously and
feel as if they modifying a code written by someone else, this leads to the issues
of the developer turnover, but simpler, especially in the absence of

documentation.

Background

According to the author search for Developer Turnover related studies, many
studies from different countries all over the world have conducted to investigate
the phenomena using various factors. Studies that feature the issue of Developer
Turnover in our region, and in particular Palestine is scarce or modest. There is a
study in the Palestinian IT firms, but it does not address what this study is looking
for directly. However, still, it addresses one of the factors that other studies used
to investigate the phenomenon, addressing the relationship between job
satisfaction and turnover [18].

Related studies on Developer Turnover conducted on more than one axis:

e  External/ Internal turnover

e Knowledge loss

e  Sourcing Strategy (In-house, Offshore, off-site)
e Employee retention

e Using the machine learning/ statistical model

e Developer behavior

e  Customer Satisfaction



Each of these axes has been investigated based on several diverse factors to
feature and recognize the issue of Developer Turnover. The final results of these
related works demonstrate the various impacts of Developer Turnover
phenomenon.

Related works have been conducted in different environments such as Global
Software Development GSD, Open Source Software 0SS, non-OSS
communities, which help us to lead a more extensive and comprehensive
investigation of the phenomenon in our region by using distinctive factors from
these studies as a projection on our research.

It's worth mentioning that some of these related works tried to make a
comprehensive study by including factors from different axes like what Sharma
et al. [11] did. He included factors related to the developer's behavior as well as
factors related to the project to predict the issue of turnover.

In this research, the author made a general comparison for the outcomes and
factors from related works, which help in addressing the issue in the Palestinian
software market. The author objective is to study the phenomenon in general,
and its effect on software maintenance, and customer satisfaction. On the other
side, the author investigated the influence of employee turnover on customer
satisfaction, claim there is a negative correlation between employee turnover and
customer satisfaction.

More employee turnover means less customer satisfaction and vice versa [20].
Hurley et al. [19] recommends that employee turnover can likewise be a strong

predictor of employee satisfaction that affects to customer satisfaction.

The next section is a summary of these axes and factors through related studies.
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2.3 Classification of Developer Turnover factors

This section classified the factors studied in the related works into seven axes,
each axis contains various factors and more than one axis can appear in the same
study.

Also, include a simple comparison between these studies.

1. External and Internal turnover
The approach for Foucault et al. [1] study is to investigate the ideas of both
external turnover and internal turnover:
e External turnover: the mobility of the developers in and out of the
project
e Internal turnover: the mobility of the developers inside the project
modules
they found that external turnover has a negative impact on the quality of the
modules while internal turnover has almost no effect, also newcomers have a
negative impact on the quality of the software while leavers don’t have. The study
was on an open source project, their strategy was to observe the turnover in two
levels, on the level of the project itself named external turnover and on the level
of the module inside the project named internal turnover, they looked deeply on
the module level trying to find a patterns for turnover, then they present the
relationship between turnover and software quality by finding the number of
changes on the code by the leavers or the new developers and measured the

density of bug-fixing comments.
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Mockus's [4] research was inverse of what Foucault et al. [1] found, he found that
newcomers had not to effect on the product quality while developers leaving the
venture negatively affected the project.
The reason behind this distinction is that Foucault et al. [1] results demonstrate
that newcomers have an association with quality and leavers don't have such
relationship, in light of the action of developers on the source code and the bugs
as the action of newcomers have a more grounded association with quality,
Mockus [4] results demonstrate that new members not allocated to significant
changes, On the other hand, takeoffs from the organization make gaps in
knowledge and experience left by the withdrawing members.
Mockus [4] objective was the organization productivity and components that
expansion productivity and quality of the product, one of these elements is the
organizational volatility or the Developer Turnover, his study relies upon the
elements:

e Joining (coming in) of new members into a team in an organization

e The take-off (leaving) of developer from the organization;

e The change of the developer’s organization.
he hypothesizes that new experienced developers would find better approaches to
improve quality. He measures the organization change by time (the quantity of
new members coming in and leaving the organization) and their impact on product
quality by estimating the modifications on files and LOC.
Also, Lin et al. [9] bolster this idea, frequent Developer Turnover leads to lacking
relevant knowledge and investing additional time figuring out how project work

which in turn may prompt loss of productivity.
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2. Knowledge Loss and productivity
Knowledge Loss axis is the most important among others, it’s the major influence

that makes high turnover as a serious issue.

Rigby et al. [5] created a quantitative knowledge loss model to find the size of the
source file that modified by a developer, they used two metrics, value at risk and
expected shortfall, the case studies were two large software projects. The idea
here, to measure the susceptibility of the project against Developer Turnover

based on the abandoned source file size.

They found that the two projects are liable to losses more than three times (or 3.6)
the expected losses. Also, they found that newcomers that are modifying
abandoned code are more expected to make errors and have reduced productivity,
same as what Foucault et al.[1] found and the inverse of what Mockus 's [4] found
as clarified earlier in this section. But Donadelli [13] found that instead of
newcomers, developers who have the knowledge take over the abandoned code,
also they found that to relieve code abandonment, the project manager can

encourage developers to stay in the team.

To mitigate the impact of loss due to turnover developers, they recommend having
a backup developer 34% to 48% of the time which reduces the expected loss by

up to 15%. And increase productivity as of Mockus [8].

Nassif et al. [6], extended Rigby et al.[5] work. They studied the phenomenon in
term of knowledge loss. The main idea of the study is the size of knowledge loss
through time (the very high loss that forms a serious threatens). When a developer

leaves a project, his knowledge may be lost when a new developer joins the team
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and do not understand the code and the design produced by the leaving developer.
They depend on the size of the abandoned file. While another study done by

Izquierdo-Cortazar et al. [7] studied the abandoned code at the line-level.

Rigby et al. [5] model of knowledge loss was to measure the knowledge loss size
by finding the number of files that have been modified or written by the

developers who left the project or the development team.

Compared to what Rigby et al.[5] did, Nassif et al. [6] extended their work, they
found that their knowledge loss model deals with each file evenly or equally
which overestimate the losses so they weigh each file in a project in proportion to
its size, they fully re-implemented and tested with extra metrics to find the
knowledge loss, by providing a more deep analysis, they used the original

approach of Rigby et al.[5] work, which is the factors:

e Value at risk

e Expected shortfall

They added to it:

The time factors

e Period over the calculated loss of knowledge

e They studied the location

e The persistence of abandoned files in the organization of the

projects
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They also mentioned that maintenance may be affected until recover the lost
knowledge. This point is related to one of our questions in this thesis (How

developers’ turnover affect customer satisfaction?)

Very important facts have been established in this study, such as, abandoned files
often remained in the system for long periods. Each developer joins the project
and adjusts or adds to a file, adding something of the knowledge he owns.
Ultimately, the maintenance of the program is negatively affected by the number
of developers who participated and then left the team. Even with good

documentation, cannot surround every idea used by the developer.

Investigate the damage due to turnover and successors to undertake abandoned

files, were the factors studied by Donadelli [13]:

e They found that instead of newcomers, developers who have the
knowledge should take over abandoned code.

e They found that to relieve code abandonment, project manager can
encourage developers to stay in the team.

e They found that to prevent or decrease the impact of leavers on the project,

spreading the knowledge more among successors is a solution.

3. Sourcing Strategy

Sourcing strategy has an important influence on Developer Turnover, cannot be
ignored in this circumstance. Studies that utilizing sourcing strategy factors such
as Bass et al. [3] shows - In general - that staff turnover has a negative impact on
software development. This is the same conclusion Foucault et al.[1] reached in

his study of the External and Internal turnover axis.
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The approach of Bass et al. [3] study was to explore development turnover
through sourcing strategies. As their study is gone for global software

development, they were:

e In-house staff development

e Offshore outsourcing (it maybe a third-party vendor)

They focus on employee retention and claim that high staff turnover is a result of
poor employee retention whereas employee retention affected by many factors,
they studied both approaches in term of development environment factors like
employment policies, workplace, product quality, long working hours, developer
experience...etc. many ways used to collect data for analysis (observe Team
activities, documentary Sources, On-site visits, audio-conferencing, face-to-face
interviews) from two case studies and cross-case analysis to explore similarities

and differences among cases.

They found, on the one hand, that outsource developers needs to achieve customer
satisfaction by being a client facing and work for long hours, this environment is

inconvenient to work and the results are a high staff turnover, and according to

Mockus [8], less developer productivity as a result of the succession in offshoring

projects, also, affected by the complexity of the transferred knowledge.

on the other hand, In-house development environment is much more comfortable
as developer focus on the product and quality in a family-friendly environment,

no need to be a client-facing.
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Back to Mockus [8] and productivity, in offshoring and outsourcing as a sourcing
strategy for commercial projects (Outsourcing is the transfer of internal
operations to a third party or obtaining services from a third party company.
Outsourcing helps complete multiple jobs at a faster rate and cut costs. Offshoring
is to get services or get work done in a different country to save costs due to lower
prices from skilled workers in a different country but other than outsourcing,
offshoring allows you to retain control of the business process) , the succession
(the author suggest another abbreviation which is a backup developer) becomes
more important to increase productivity, this is also recommended by Rigby et

al.[5].

In another context, code ownership transfer, or succession can play an essential
factor to increase developer productivity, measuring this factor show us the
impact of succession on productivity [8]. It should pay attention that productivity
reduced in specific circumstances such as a large project with offshoring
succession and overloaded mentors. However, still, proper succession increases

productivity, and it is essential in the offshoring and outsourcing projects [8].

Which means it can be considered to solve the issue of knowledge transfer from

the leaving developer to the newcomers as Rigby et al.[5] recommended.

Another two important factors have been introduced by Hynninen et al. [12] in
GSD which is off-site and commitment and the relation between them, these two
factors seem to coincide. In addition, from my point of view, turnover in Offshore
outsourcing, Bass et al. [3], intersect with off-site commitment, but certainly, it

must be investigated.
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High turnover which is a result of low commitment, can cause an additional cost

so that it affects the main goal for which the off-site was used to reduce costs.

Off-site commitment affected by factors such as (level of work autonomy and

given challenges, job stability).

Suggested ideas to overcome the issue of off-site commitment is to enforce the
on-site and off-site employees to have more collaboration, organizing the project

in a way allowing off-site to have more impact over their work.

4. Employee retention

Studies show that high staff turnover is a result of poor employee retention
whereas employee retention affected by many factors (development environment
factors like employment policies, workplace, product quality, long working hours,

developer experience...etc.) [3].

In a study conducted among a sample of IT employees in the Palestinian IT firms
by Murrar et al. [18] they found that job security, pay, and coworkers are among
the most important factors that affect job satisfaction and extended to influence
Developer Turnover. The aim of the study is to investigate the extent to which job
satisfaction affects turnover and the search for the reason for job dissatisfaction
in Palestine to improve opportunities for retention of highly skilled and

knowledgeable staff.

Ebert et al. [2] and Bass et al. [3] both studied turnover in global software
development, while Bass focus on employee retention, Ebert et al. [2] considered

that Developer Turnover is one of the top five risks in Global Software
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Engineering projects from management perspective, he claimed that the reason is
the abundant job opportunities in the respective economies, Elbert et al. present
some ideas (out of box ideas) to limit the effects of Developer Turnover, he

recommend to deal with this risk in advance such as:

e Create a plan to have a buffer of developers.
e Deal with retention dependent on a model like a loyalty reward.
e Also, prescribe conducting a questionnaire for employee

commitment to improving the workplace.

Developer dissatisfaction: one of the most important factors influence Developer
Turnover, as of Yu et al. [15], to show this influence he investigating whether
turnover influenced by hygiene factors (factors that portray the situation or
condition of an individual's work). They identified the hygiene factor in a search
model to validation their impact on turnover. Some of the hygiene factors
included in this study (Project regulation and Administration, Support, Working
relationship with other members, Future rewards, Personal needs for software

functionalities)

They found that “project regulation and administration” is the most noteworthy
factor of dissatisfaction, followed by future rewards and personal needs for

software functionalities

From our point of view, employee retention is considered a very important factor
and can be the most important factor if it is studied beside the employee's

behavior, especially in our region.
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One of these studies that are the closest to our research is Hurley et al. [19], they
explored the relationship between employee satisfaction, employee turnover and
customer satisfaction, the lower turnover achieved by higher levels of employee
satisfaction which lead to high customer satisfaction, and eventually influence

consumer relationship and profitability.

5. Using the machine learning/ statistical model
Using the machine learning or a statistical model is creative idea as a proactive
action to predict which developer will leave the project or even the factors that

lead the developer to leave the project.

Boa et al. [10] built a prediction module, to predict whether the developer will

leave the company or not after one year from the beginning of his work.

They used various classifiers that are used in software engineering research, Naive
Bayes, Support Vector Machine (SVM), Decision Tree, K-Nearest Neighbor
(KNN), and Random Forest. These classifiers trained by using a proposed factor
from a monthly reports data to predict whether the developer will leave the

company after entering it within one year.

They have directly analyzed data from the monthly work report in non-open
source companies, this report contains the activities of the developer per hour over
a month, many factors extracted from this report, around 67 factors to include
them in the analysis process. The report of first six month from the beginning of
the developer's work in the company has been used, these reports taken for around

6 years of monthly reports data for first six monthly reports.
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At the end and after studying the relationship between the factors used and
developers’ departure. They found - for their prediction module - the most
important factors that provide an indication of who or which potential developer

will leave the project.

These important factors are:

e The tasks in monthly reports
e Working hours

e Working hours in the first month for project members

Calculating the standard deviation for these hours shows a clear indicator of the
variation of the characteristics between leavers and stayers (retained and non-

retained developers) to be used in the prediction model.

Sharma et al. [11] In an earlier study, analyzed turnover in open source software
projects by including both individual developer level factors and project level
factors. Their analysis suggested that factors from both levels (the influence of
the developer and project variable on turnover) are important predictors of

turnover.

They used different statistical models that allowed them to examine the factors
that affect developer turnover as well as how these factors differ between
developers and projects. Use logistic models to measure the effect of variables at
the developer level on turnover behavior, and Hierarchical Linear Models (HLM)
unconditional and conditional models to estimate the effects of both the variables

at the developer and project level on turnover.
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They used and analyzed archival sample data, contained data for 40 active

projects and 201 developers.

Sharma et al. [11] had applied an idea that brought together factors that
investigated later by Boa et al. [10] in the prediction model and Lin et al. [9] on

developer behavior.

from our point of view, the idea came in three dimensions:

It was considered that:

1- The inclusion of factors that belong to the developer behavioural
2- The inclusion of factors related to the project itself
Is very important to:

3- Predict turnover.

Why he came out with this argument? Because, on the one hand, he contends that
based on the fact that the developer is inserted in the project activities it is basic

to incorporate the two points of views to create a model to predict turnover.

On the other hand, it leads to a more comprehensive study of the issue of turnover

Factors were used in this study:

e Developer Factors: (Active developer (currently — a period of 2months),
Active developer (in the past - previous 10 month), Role of the Developer,
Number of Projects, the time to join the project)

e Project Factors: (Project Age, Project Size)
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6. Developer behaviour

In the research that done by Lin et al. [9], they introduced a factor related to the
developer behavior itself, that may affect the Developer Turnover, that is, to what

extent the developer survives in the project, such as:

e The time to join the project
e The rate of maintaining own files
e The main action type such as adding files or modifying files
e The main job types
They found that the higher survival rate affected by:
e The earliest to join the project the higher survival
e Developer who Modify files stay longer than who create files.
e Developer who write code stay longer than who managing

documentation.

There are many other behavioral factors can be considered to investigate the effect
of these human behaviors in Developer Turnover expectation, such as
identification of participants, leadership, management style, and the sentiments of

developers.

Behavioral factors introduced in Belbin roles for building innovative teams,
Belbin used to empower individuals to learn about themselves by helping them to
discover the behavioral strengths and weaknesses of the team member [14].

Belbin categories the roles in three groups, each of three roles [17]:

1. People Oriented Roles (Coordinator, Team Worker, Resource Investigator)

2. Action Oriented Roles (Shaper, Implementer, Completer-Finisher)
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3. Thought Oriented Roles (Plant, Monitor-Evaluator, Specialist)

To bring the picture closer to the idea discussed in this study, the author can
mitigate job dissatisfaction introduced by Weller et al. [16] by finding a space in
the team to apply Belbin roles, by starting to study the personality of each member
in according the roles in the theory until the arrival of the stage of developer
satisfaction for himself. Actually, these factors can be utilized in a study to

improve developer retention.

Next section shows how these factors intersect with this proposed study.

7. Customer Satisfaction

Yang [24] studied the turnover in agile teams in term of speeding up the process
of integrating the newcomer into the team to become a productive team member
which known as “onboarding”, if this process takes a long time it will negatively

affect the productivity.

In term of customer satisfaction, the low productivity during the replacement
period for the employee who left the team will cause a decrease in customer
satisfaction.

to minimize this effect, they introduce the onboarding mechanism to help the new

team member adapt to the team quickly.

Based on the research that they have done, the period of engagement with the
work takes from four weeks to three months, so that it can meet the expectations
of the customer, and this period depends on the level of experience of the new

developer.
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The influence of employee turnover on customer satisfaction, there is a negative
correlation between employee turnover and customer satisfaction. More

employee turnover means less customer satisfaction and vice versa [20].

As of Hurley et al. [19], Employee turnover can likewise be a strong predictor of
employee satisfaction that affects to customer satisfaction, they explored the
relationship between employee satisfaction, employee turnover and customer
satisfaction, the lower turnover achieved by higher levels of employee satisfaction
which lead to high customer satisfaction, and eventually influence consumer
relationship and profitability. More attention should be given to managing

customer satisfaction through managing employee turnover.

Rigby et al.[5], Nassif et al. [6] mentioned that maintenance may be affected until
recover the lost knowledge. When maintenance affected this means that customer

satisfaction may be at risk.
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2.4 The Proposed Study In this Thesis

Related works section shows how researchers look at the issue of Developer
Turnover, through a variety of factors, each study introduced its approach to
investigating Developer Turnover, utilized specific factors to achieve its

approach. A similar way the author worked on this research:

e To have an approach and to use factors to investigate the approach.

e To have factors from the classification process in the previous section.

1. Developer Turnover - Utilized Factors:

Knowledge loss is one of the factors that classified and investigated in previous
studies through their effect on Developer Turnover. Knowledge loss is a related
factor in the Development Teams in the region of Palestine. Since the number of
members of the team is relatively small, so there is clear dependence on the
developer and the knowledge owned as a key person. Since there is no policy to
document members' knowledge, that when leaving one of these members cannot
be compensated. So, this is one of the factors considered in this study and its
impact on maintenance, besides, to investigate other related factors such as the
behavior of the developer to see if the developer is satisfied with his job and

position in the team.

The use of factors from a variety of related work, as these factors were
investigated in many studies, and most of the similar work was referring to the

same of these factors so that it can be used in this research but another context:

e The author relied on these studies to make sure that the conducted

investigation is comprehensive. Did not follow the trend of the LOC and files
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size in the study because the team is possible to consist of non-developers
such as team leader, coordinator, QA. This study was at the team management
level and the developers in software companies. The study was held for a
number of projects that suffer from the issue and others do not. Was also at
the level of the customers involved in the project.

e The inclusion of several factors from related works into a single study
enriched this study and make it comprehensive since the objective here is not
to prove that the factor exists and has an effect, the objective is to prove that
this phenomenon exist in Palestine, why it is in Palestine?, and negatively
influence the software maintenance and the satisfaction of customers. This is
the contribution the author provides in this study, in addition to drawing some

tips and guidelines to reduce the impact of this issue.

Using Region factor in this study (as mentioned above “Palestine”), thought to be
one of our contributions, all the related works found in the literature review were
from countries all over the world, Italy, India, Sweden, USA, Austin, Shanghai,
Spain, Argentina, Germany, Canada, Netherlands, in addition to a one study in
the Palestinian IT firms. This can be identified as a gap between the previous
studies and our study. Therefore, while these studies were selected from several
regions around the world as a generalization of the problem which gives the
author the advantage to adopt their factors, region can be used as a factor related
to the specificity of this study in the Palestinian territories, where the economic,

political and cultural factors influence this phenomenon significantly.
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2. Developer Turnover vs. Customer Satisfaction:

The relation between Developer Turnover and customer satisfaction has been

given little attention in practical in the software companies’ literature.

Any shortage to provide maintenance to the customer or any inconvenience in
dealing with the customer leads directly to the customer's dissatisfaction,
including the customer forced to deal with new developers frequently because of

the developer’s turnover.

The investigation of customer satisfaction in this study considered a contribution

to the field.
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chapter3  Research Methodology

In order to achieve our approach, we followed exploratory research based on
multiple case studies consisting of multiple projects from software companies
with Developer Turnover and others without Developer Turnover, utilizing face-
to-face semi-structured interviews as a method of data collection, focused on
understanding the issue by discussing the roles of the participants in the
development team. Interviews with customers took place as well as the
development team. After completing interviews and collecting data, the author
proceeds to analyze data using one of the most common methods of qualitative
data analysis (Thematic Analysis).

Based on the qualitative analysis of these interviews, a questionnaire was
prepared as a second method of data collection to determine the degree of
compatibility with the results of the analyzed interviews. Please see (Figure 1),

which provides a brief overview of what explained in the methodology section.

Sesmeh eedeies
I

A I
Al

I} \ |r ‘I
n =ce Cotocion |

g | selecti
- Related Works ‘

* This Study = Projects & Case Study * Questions Hierarchy

* Type of Projects = Utilized Factors

. Classify ) = Sample Selection
. Factors [ h ’ s

= Survey Development ‘ ‘

* Interview Groups ‘ ‘

Team Members

Figure 1 A brief overview of research methodology section
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3.1 Sample Selection

Several projects were selected from several companies for this study,
considered a case study with multiple cases as the case study can involve multiple
cases or single case [22] . The study was designed based on those cases. The
author used a case study in this research as it inspects a phenomenon in its

common setting, and utilizing several methods of data collection [21].

1. Sample Selection Criteria for Software companies

Initially, the companies selected are based on the willingness of their top
management, availability of projects and availability of developers. So that the
companies that expressed their desire to participate are subject to the following
conditions:

1- The company must be local, i.e. its headquarters and the development
team are local, the software are fully built in these companies and the
customers are local, meaning that they are in the same market as the
software company in order to collect data and feedback directly from
members of the development team and customers.

2- The age of the company in the market is not less than 10 years so that it
has projects that have been built and sold and have a maintenance period.

3- Companies with projects that serve the subject of the study.

4- Companies with more than one project and it continued for a period,

during which a succession of more than a developer.
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Four software companies participated with total of 15 interviewees; 9
interviewees related to projects with Developer Turnover, 6 interviewees related

to project without Developer Turnover.

2. Sample Selection Criteria for Projects

a. Project with Developer Turnover:
e The development team must have at least one developer
e The software should be running at the customer's site and have regular
maintenance
e The Developer Turnover must have occurred in the project after it has
been implemented at the customer site and during the maintenance

period

b. Project without Developer Turnover:
e The development team must have at least one developer
e The software should be running at the customer's site and have regular
maintenance
e The developers who perform maintenance for the software are the
same since the beginning of the maintenance and have not been

replaced.

The Customers chosen are mostly the clients of the projects discussed.
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3.2 Interviews

In this study, the first procedure for collecting data was the interview. The
interview is considered one of the most used research methods in qualitative
research, It is used to reach areas that cannot be accessed by quantitative research,
as they provide a deeper understanding of the factors affecting a particular
phenomenon than what can be accessed from quantitative methods, as knowing
little about a particular phenomenon needs a method Convenient to form a
detailed view of the participants [23]

This is what the author needs in this research. Try to explore perspectives from
experiences, and discuss individuals in detail about the factors that affect a
particular phenomenon

The Interviews were Semi-structured because [23]:

o Mainly it gives the interviewer (The research author) a chance to delve
deeper into questions in order to investigate in more detail of a specific
idea.

o Inthe interview, there are key questions that help in determining the areas
to be investigated

o Interviewee can realize what to discuss by giving them some directions.

o It allows addressing some of the topics that are believed to be not
important for the interviewer but important to the Interviewee

These interviews were conducted in different forms: face-to-face (whenever

possible), online, or by phone.
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Interview Groups:

Designed three groups of interviews based on two types of Interviewees:

e Development Team Interviewees: Two groups (Team leaders, and
Developers)

e Customer Interviewees

Utilized Factors

Interview question designed to collect data related to the research questions.

They must be useful in the analysis to answer the Research Questions, to

achieve this, The author uses some of the factors mentioned in the previous

chapter (The Proposed Study In this Thesis) in the interview questions:

Knowledge loss

e Impact on Maintenance

e Customer satisfaction

e Developer behaviour

e Factors related to the specificity of this study in the Palestinian
territories, where the economic, political and cultural factors influence

this phenomenon significantly.

3. Hierarchy for Interview Questions

The Interview Questions begin from the Research Questions down the
hierarchy through the interview groups and the used factors to reach a

specific question directed to a specific interview (Figure 2).
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Research Questions

Interview Groups

Scope of Questions

Figure 2 Hierarchy for interview question
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1) Interview Questions:

The questions were formulated based on the Research Questions

according to the group being interviewed.

These are a qualitative question, so some questions derived during the

discussion with interviewee

A)

a.

Development Team
Project Include Developer Turnover

i. Team Leader Questions

Table 1 Team Leader Questions

About the project

Q1

Could you give an idea about the project and its development?

Developer Turnover

Q2 From your point of view what is Developer Turnover?

Q3 A policy to encourage developers to stay in the team?

Q4 What its effect on the project maintenance?

Q5 Is there an increase in number of complaints and the time to fix the
problem due to Developer Turnover and from your point of view
why this increase happened?

Q6 | Is there an impact on bug tracking after the developer has changed?
* What did you do to handle the effects (how turnover was handled in
the team)?
* How the team was managed to circulate information among its
members?
* What happened when you faced the problem of knowledge loss that
cannot be solved through the previous points?

Q7 Clarify what is the effect of not circulating information among team
members which leads to knowledge loss on maintenance?

Q8 What is the acceptable number of problems per year or when a

change of developer is considered a risk to the project in terms of
maintenance and customer satisfaction?

Customer Satisfaction

Q9

How could you describe the customer satisfaction with the
maintenance considering the existence of Developer Turnover?

Developer Behavior

Q10

Where you find yourself on the team, can you explain how you
interact with the nature of your work and position or roles
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ii.  Questions derived during the team leader interview
The following questions from team leaders’ questions in
Table 1 were derived during the interview and discussion
with the interviewees Table 2

Table 2 Derived Team Leader Questions

Developer Turnover
Q3 A policy to encourage developers to stay in the team?
Q6 Is there an impact on bug tracking after the developer has changed?
* What did you do to handle the effects (how turnover was handled in
the team)?
* How the team was managed to circulate information among its
members?
» What happened when you faced the problem of knowledge loss that
cannot be solved through the previous points?
iii. Developer Questions
Table 3 Developer Questions
About the project
Q1 | Could you give an idea about the project and its development?

Developer Turnover

Q2

Can you explain your role and your work in the team and whether
you have involved from scratch and/or you have involved in the
change request and maintenance on the existing modules or one of
the other team members modified your work?

Q3

What difficulties did you encounter when you joined the project
(in case you were not in the project from the beginning)?

Q4

How would you describe the impact of joining an existing project
or leaving a project on the required modifications and
maintenance?

Customer Satisfaction

Q5

How could you describe the customer satisfaction with the
maintenance in general?

Q6

How did the customer react in the first time you joined the project
(in case the project already started before you joined it) and in the
first problem you encounter?

Developer Behavior

Q7

Where you find yourself on the team, can you explain how you
interact with the nature of your work and position or roles?
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iv.  Questions derived during the developer interview

The following questions from developers’ questions in Table

3Table 1 were derived during the interview and discussion with
the interviewees Table 4

Table 4 Derived Developer Questions

Developer Turnover

» What difficulties did you encounter when starting work?

* How do you address the issue?

* Why is there no documentation?

Q4 | * Do you think that the lost information can be compensated?
* Complexity of maintenance?

* Could the change be positive?

» What are the reasons that make the employee leave?

b. Project not Include Developer Turnover

These questions for both team leaders and developers, because the
purpose here to compare this type of projects to the project with
developer turnover.

Table 5 Questions for projects without Developer Turnover

About the project

Q1 | Could you give an idea about the project and its development?
Developer Turnover

Q2 | How you descript a maintenance in a system that you worked in
without Developer Turnover?

Q3 | How you descript the Maintenance Complexity in a system that you
worked in without Developer Turnover?

Customer Satisfaction

Q4 | How could you describe the customer satisfaction when there is no
Developer Turnover?

Developer Behavior

Q5 | Where you find yourself on the team, can you explain how you interact
with the nature of your work and position or roles?

B) Customer Questions

Measure customer satisfaction, how customer see frequent change
of development team members.

Table 6 Customer Questions

Q1 | Could you explain to me how the maintenance and modifications to
the project are done and how satisfied you are?

Q2 | Can you give me a good idea of the points that make you satisfied or
dissatisfied with the services and maintenance provided by the team
members?

Q3 | Do you prefer to deal with a team member involved in the project from
the beginning or a newcomer and why, and how satisfied with dealing
with them?

Q4 | Did you notice in this project a change in the way maintenance is
provided and the time provided for maintenance?
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3.3 Questionnaire

After the author analyzed the interview responses using Thematic analysis
method (Clarified in section 3.5 Thematic Analysis Method ), a questionnaire
was prepared based on the resulted themes to find out the degree of agreement
with these themes.
The outcome form the Thematic analysis are 21 themes, 10 themes for project
with Developer Turnover, 6 themes for project without Developer Turnover and
5 themes for Customer.
According to these themes, 19 questions were prepared (Table 7). The
questionnaire targeted the development team members and to be published in IT
social groups, private messages, emails for IT individuals and for some of the
Software companies in Palestine.

Note that questionnaire do not targeted same participant as interviews.

Also, 2 general information questions added at the beginning of the questionnaire

to measure the experience of the participants.

1. Answers criteria
The scale scored from 1 for “Strongly Agree" to 5 for "Strongly Disagree "
(1) Strongly Agree
(2) Agree
(3) Neutral
(4) Disagree
(5) Strongly Disagree

2. Questionnaire Introduction
A message was prepared at the beginning of the questionnaire, which sets
out what is required of the questionnaire and explains some concepts as

follows:

e Introduction to Developer Turnover
“Developer Turnover: one of the development team members left the work

before the end of the project or even after the project completed, particularly
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in the period of maintenance, which leaves an impact on quality reaches
customer satisfaction and adversely or positively affects it.

Developer Turnover become a phenomenon, in which the developers keep
joining and leaving the project through its evolution in the form of
continuous nonstop flood and retreat of human resources

In this questionnaire the author are going to highlight some factors that
affect Developer Turnover phenomenon in Palestine, such as; Actions to
encourage developers to stay in the team, Developer Turnover (Reasons,
Impact On Maintenance, Handle Developer Turnover, New developer

difficulties), Risks, Customer (anxiety, satisfied, dissatisfied)”

e Instructions for Undertaking this questionnaire

“DEFINITIONS:

1- Developer Turnover: one of the development team members left the work
and a new member joined to replace her/him.

2- New Developer: Developer joined the team to replace the old developer
3- Old Developer: Developer left the team

4- knowledge loss: the knowledge that the developer had when he was in
the team (code or business) and the team lost it when this developer left the
team

Use the following scale:

(1) Strongly Agree

(2) Agree

(3) Neutral

(4) Disagree

(5) Strongly Disagree

This questionnaire is for a master’s thesis to study the problem of the
frequency of maintenance team members leaving the team and their impact
on the customer and finding solutions to remedy this problem. So take as
much time as you need and please pay attention to the answer seriously and
objectively to help solve the problem.

Firstly, please complete the general information about you as a development

team member in the below section "General Questions™.
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In the second section please rate how much you agree or disagree with these
statements, based on your work experience and your view of the impact of
the developer leaving the team on a daily basis on maintenance and on the
customer. Whether you are a developer who left a team or a new developer,

receive a new job”

Questionnaire Questions

Table 7 Questionnaire Questions

No | Main Question Sub Question

1 Do you think encouraging Doing activities outside of work

developers with one of the |ncreasing the sa|ary

following points could
reduce Developer
Turnover?

Increasing the flexibility of work roles, such as
(attendance time and work place)

2 Do you agree that Palestine | Outsource companies in Palestine offer better job

Territory is a reason for the | roles and salaries than the locals’ companies

Developer Turnover? —
P Developer look for better Job opportunities

outside Palestine

Salaries are limited in Palestine market

3 Do you think work roles such as responsibilities, nature of tasks, relationship
with management is a reason for the Developer Turnover?

4 Do you agree that the Additional time to solve problems

following points have a Creates a new problem

direct and negative impact Redundancy in work

on maintenance due to the

new developer? Hard to update old code and Inability to continue

in the project

Reduce problem solving quality

Hard to Learn New Technology

Bad communication with the customer

5 Do you think that knowledge loss (as a result of Developer Turnover) is a
negative impact on maintenance?

6 Do you think that comments on code and business documentation are sufficient
to make up for the lost knowledge?

7 Do you think that the Developer Turnover increases the number of maintenance

tickets?

8 Do you think Developer Turnover affect bug tracking by making it more difficult?

9 Do you agree that the Circulate information among team members

following points can handle Use standard development lifecycle operations

Developer Turnover — - - :
Allocate additional time to maintenance issues

effects?

Postpone other tasks with less priorities
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Documentation

10 | Do you think that using comments on code and business documentation will
NOT help to handle Developer Turnover effects and lost knowledge?
11 | Do you think it's NOT difficult to update an old code by a new developer?
12 | Do you agree that Knowledge loss cannot be compensated
13 | Are the following points Size and type of problem
considered as a risk on the Customer complaint
project maint.enan‘ce and Complexity of the maintenance issue
customer satisfaction? Number of developers who update the same
code
14 | Do you agree that the Who will follow up maintenance!
following customer Did the old developer solve all the current
questions are concerns problems!
(anxiety) for him when . [ Willthe new behave like the old
turnover the developer: Will there be a familiarity (41 &) with the new
as it was with the old
The customer considers the old Developer as a
source of trust!
15 | Do you think that the The new developer is better
following facts positively Spend additional time to solve problems
affect customer satisfaction [problems solved
when thereis a Developer Familiarity relation can overcome the delay ( 48
Turnover? . L
L)j,—‘)” & 4al)
Not a severe problem
16 | Do you think the following The developer is not responding
points negatively affect Customer complains because of abandoned a
customer satisfaction when | rejiable developer (545 jghae o )
there is a Developer Frequent developer change “
Turnover?
New developer has less knowledge
New problems due to new developer
Customer don't want to deal with the new
developer
17 | Inyour opinion, is the customer satisfied with the developer turnover in
general?
18 | Do you agree that customers may abandon the project due to Developer
Turnover?
19 | When trying to update an old code that you wrote yourself from a long period of

one or two years or more, do you face a problem, even a simple thing, in
remembering what you wrote previously? or feel like you are editing a code

written by someone else?
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3.4 Validate Interview and Questionnaire Questions

34.1

During the preparation of interview questions and questionnaire questions, and

before they were published to the participants, the process of verifying these

questions was through several scenarios, as follows:

Interview Validation

The process of verifying interviews' questions went through several stages,

according to what the author deemed appropriate and based on the observations

in the interviews:

Initially, the interview questions were modified to suit the qualitative
analysis. Then the supervisor professor consulted and took some notes
and amended. The author consulted another professor, took some notes,
and discussed them with the supervisor, later on, questions were
modified permanently before starting the interviews.

Based on the first group of interviews with the first company, a
preliminary analysis of the interviews was made, then presented to the
supervisor to verify the progress of the interviews and the questions
asked. Some corrective notes were put, in other words, supplementary
notes to some questions based on what was observed from the answers.
An approach was developed to deal with questions in all interviews
where actual questions were asked according to the progress of the
interview, some questions may not be answered, and other new

questions may be derived through the interview.
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3.4.2 Questionnaire Validation

The process of verifying the questionnaire questions was carried out in several

stages, and by consulting experts in this field. The verification process was as

follows:

Consultation of two people, the first is a Ph.D. student, and the second
has a master's degree, both of them work in the IT field. They
commented that the number of questions is many; the questions'
sentence is long; the participating audience may find these sentences
hard to read. Also, they suggested adding or translating some questions
to the Arabic language to be more understandable.
Consultation of the supervisor professor, the verifying points as follows:
o These are multiple-choice questions, this makes it easier for the
participant to answer, so there is no need to reduce the number
of questions.
o Use Positive Negative approaches to avoid dishonest answers.
The answers tend to be positive, which means agreeing with the
questions.
o Remove unnecessary words to simplify the sentence and make it
readable
o Add validation questions, two or three:
The validation question is a question that is opposite to a
question in the questionnaire; from its answer, it can be known

if the participant answered the questions honestly.
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Run a Pilot Test:

The author requested from one of the participants to start the
questionnaire as a test to see the extent of his understanding of the
questions.

The result of the test was finding a problem in the form of one question.

Based on the above, the following modifications were made to the questionnaire:

Kept the number of questions as is

Added some definitions at the beginning of the questionnaire

Added some clarifications in Arabic

Rephrased the question with fewer words and more unambiguous words
Used Positive Negative approaches to avoid not honest answers

Split some questions into two questions to apply Positive Negative
approaches

Added verification questions as shown in the questionnaire questions
(Table 7) in yellow and beige

Corrected the form of one question based on the Pilot Test
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3.5 Thematic Analysis Method
3.5.1 Thematic analysis

Thematic analysis used in this research to analyse the qualitative data, it is one
of the most common and widely used methods, it is theoretically-flexible which
mean it can be used to answer different type of questions.

Coding

VR VR

Interviews (_?odes Themes
Qualitative Asilgg ctode Searching
Answers (Ar?swaefs) for themes

Repeat the comparison

Figure 3 Thematic Analysis

3.5.2 Advantages of using Thematic Analysis

The following points show the advantages of using Thematic Analysis [28]:

e A flexible method to work with and to used immediately after or during
the learn.

e Authors with little or no experience are accessible to use. Also, results are
available to the educated public.

e Can summarise key features of data set, which simplify the analysis
process by extracting a valuable achievement systematically from a large
body of data.

e Also, it gives the ability to find the similarities and differences in an

extensive collection of a data set.
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3.5.3 Phases of Thematic Analysis

Several ways used in Thematic analysis; an approach includes six phases used
in this research (Figure 4).

This section shows a brief explanation of these steps and how to use them in
this research. The next chapter (Chapter 4) explains the practical steps taken for

the analysis, which was done based on the results of the interview.

Generating
Familiarization Codes

Interviews
(Data Collection)

\ Managing Searching

Data for themes
Producing Reviewing
the report Defining and Themes

naming themy

Figure 4 Phases of Thematic Analysis
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The following points clarify each phase: [28], [29]

1. Familiarization: To be familiar with the collected data, need to overview
all the data that collected before start the analysis.

2. Coding: To identify an important feature of the data stat by highlighting
sections of the text (the sentence) and assign a label to it that describe the
content. This label or code can be used in other similar sentences with the
same meaning in the data set [27].

Figure 5 shows an example of the assigned codes to interview data in this

research

ol il 0 g5 S g b gl 3 A gl g sl Jul

{10 Team Leader & Senior Developer Involvement}

/ 3 Unknown TechnologyHete sl 5 Lasaiusall a5l 65l 2K 2al 5
CO_dES\ Jmsmﬁjnueﬁduﬂh;}apmwamgd>lntewiew extract

{4 Developer Left the project} ¢ sl ga 2l al Culle j4ilis Joe

e sl a5 55l g ]

{4 Code update}asSl Jo (duadll &y el Ll

Aoy i g 1 W g 400 L L)

Figure 5 Generate Code

3. Generating themes: Based on the codes, the analyst (Author) starts
searching for a theme (this is an iterative process). Code might become a
theme, but themes are usually more general than codes. So, the analyst may
combine several codes into a single theme. In some cases, code might fit

into multiple themes, so a subtheme can be created to prevent them from
becoming incoherent. Figure 6 shows an example of the generated themes

in this research



Code Sub Theme | Theme |
= L E—

10 Positive to change the developer

14 No problem in new models

Positive Issues

16 Code standardization Helps

Decrease Difficulties

5 No Code Documentation

15 Business Document

Documentation

6 Documentation need time

(Handle Turnover
effects |
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Work roles & responsihilities

New Opportunity

Developer Turnaver

Reasons
Palestine Territory

Figure 6 Generate Themes

4. Reviewing themes: Refine the themes that created in the previous phase;

this is to make sure that the generated themes are accurate and present the
data set correctly. In this phase, some not useful codes can be removed,
added subthemes, and changed some themes descriptions.

Defining and naming themes: In this phase, the analyst looks deeper into
the themes and tried to find an appropriate name that best descript them.
Writing up: In this phase, the author starts writing the report. This chapter
(Chapter 3 Research Methodology) is the first part of the theme’s analysis
report. It includes enough information about the analysis process and what
has done. The next chapter (Chapter 4) are also part of this report as they
show the data collection process, the analysis results (addressing each theme
in turn), and a discussion explains themes and shows how the analysis

answered the research questions.
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chapter4  Data Collection, Results and Analysis

4.1

This chapter describing how the data collection and analysis process took place

practically based on the methodology described in Thematic Analysis Method,
starting with interviews, data collection, and analysis. The outputs of interview

analysis are inputs to form the questionnaire questions.

Interviews Data Collection and Results

4.1.1 Data Collection

4.1.1.1 Software Companies

The data collection process started by interviewing candidates from
development team members in each company.

In Sample Selection Criteria for Software companies the author shows how
companies selected. After contacting several companies, four companies
responded positively .

In Sample Selection Criteria for Projects the author shows how projects
selected, where were clarified the nature of the projects and team members
that are looking for.

The interviews started by asking some questions related to the project itself
and the team to ensure that the project met the specifications needed in the
research, such as "Can you give an idea about the project and its
development?”. Question about the number of team members from the
beginning of the project "As a life product at the customer side.” Whether
there were versions of the project, the period for each release, the size of the
development, and change requests. Frankly, some of these questions not
answered because most of the interviewees warned against giving undesirable
information not allowed by the company management. Still, the fewest
answers gave a good idea if this project is suitable for study. Several times the
author changed to another project because the proposed project did not fit the

research. For example, the project is not a life product, and still, the
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maintenance period not started, the project is small, and it does not have the
developers' turnover. This is in the interview for a project that contains a
Developer Turnover.

The data collection process started with interviewing the team members
nominated for the interview by the company's management, beginning with
the team leader and then the team members and developers or according to the
available members at the time that determined for the interviews by the
software company. The first interviews belong to members of the project team
that contains developer’s turnover, and then interviews for members of the
team that do not contain developers' turnover. Noticed that it was challenging
to find projects that do not include developer’s turnover so that these projects
were mostly small and belong to a specific customer, which gives the software
company the possibility of assigning one or two developers to maintain the
software for this customer.

Some interviews were recorded, and some interviews were taken in writing
only because the interviewee did not allow the recording.

The duration of the interviews per person ranged from half an hour to an hour,
as companies did not allow more than this time, justifying this by lack of time.
One of the four companies has its headquarter located outside the city, and it
was difficult to arrange a meeting with them at a specific time inside the
company’s office; hence, the interview took place by phone and recorded.

It was noticeable that companies were worried about giving more information
than they were supposed to provide in order not to harm their interests, as the
topic of the research deals with the relationship with the customer.

So, one company requested to include the team leader when meeting one of
the members, the beginning of the interview was difficult because the
developer warned against giving additional undesirable information to be
provided. Still, after an attempt by the author to simplify things and clarify the
nature of the information he is looking for, the interview completed in the right
way.

Each interview starts by introducing the interviewer (The author) and
introducing the research without giving details about the study in a way that

does affect the impartiality of the answers, as the questions are qualitative,
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their response is not specific but depends on discussing the opinion of the
interviewee. Then, the interviewer reassured the interviewee that the author
does not seek confidential or sensitive information; therefore, no need to
mention the name of the project, and it is sufficient to give technical details
that help in knowing if this project suits the target type in the research.
According to the observations, touching on any information related to the
customer constitutes a high sensitivity or confidentiality based on an alert from
the company’s management to the interviewees, so there were no identifiable
information questions about the customer, and they were limited to what is
related to the research.

On the other hand, the request to interview the client of the project discussed
in the interview rejected.

The interviews reviewed, checked and verified in order, as follows:

1. The first company:

e Two projects with a Developer Turnover: A team leader and developer
from the first project were interviewed and a team leader from the
second project. In the developer interview from the first project, the
team leader also attended (not interviewed). So, the total is three
interviews with two team leaders and one developer

e Two projects without a Developer Turnover: A developer from the first
project were interviewed, and a developer from the second project. In
the developer interview from the first project, the team leader also
attended. So, the total is two interviews with two developers

After the interview, the data was documented from the recordings and then
managed, first according to the questions asked from the author, secondly
based on the discussion progress. Because of the nature of the interview, the

author asked some questions related to the topic and not previously planned.

Then the supervising professor was consulted (Interview Validation), and the
answers reviewed with him. The questions were modified by adding new sub-
questions based on our observations from the group of interviews that took

place, and from the supervisor notes.
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2. The second company:

e Two projects with a Developer Turnover: One developer from each
project was interviewed, and a project manager interviewed
(responsible for maintenance in these two projects). Total of three
interviews with three developers.

e One projects without a Developer Turnover; the main developer was
interviewed.

Same as what done for the first company, after the interview, the data was
documented from the recordings and then managed using the same approach.
Then the supervising professor was consulted (Interview Validation), and the
answers reviewed with him, and questions modified.

The same approach was implemented for the remaining interviews (3" and 4™
Companies)

3. The third company:

One projects with a Developer Turnover and One project without a Developer
Turnover.

In the first project a team leader and a developer were interviewed, also in the
second projects a team leader and a developer were interviewed. So, the total
is two interviews with 2 team leaders and 2 developers.

4. The fourth company:

A team leader was interviewed for a project with a Developer Turnover, this

interview took place on the phone and recorded.

The following table summarizes the companies and participants:

Table 8 Software companies and interviewees

Project with
roject wi Project Without Turnover

Software Turnover
Company Team Developer | Team Leader Developer
Leader
A 2 1 2
u 1
H 1 1 1
I

Total Interviewees 14
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Documenting and managing the data was done immediately after the
interviews so that no details that occurred during the interview are forgotten.
The prevailing atmosphere during the interview affects the nature of the
answers, and this can be overlooked if the data is not directly documented even
if there is a recording.

Following is an example of an interview and its answers (Figure7 ), (See all

interviews in Appendix A Raw Collected Data )

Team Leader& Developer

Project Tvpe: Include Developer Tumover

About the project

¥» QI Could you give an idea about the project and its development?
Lllall Clissall sy
Project Versions: V1 2016, V2 2017, V3 2019
A iaall s o) Sie m (K
Team Members: Mainly 3 developers including the team leader
ool laze e delinaine e i (e 5l LSS0 5 ot slan ey

Developer Turnover

» Q2 From your peint of view what is developer turnover
L aga Sl s s i ke e gy e ape A LIS T ks 0y

58 Jonll jplall 3 g3 A us¥) o

Ll o Sl o) T sl 8 Lo gema 0100 50 s S IS0 e Bl (g il i e pa ) 0 AL

(Auiie salally
o o) (e Y S 5 (e i 5, 2333 58 (3a e (e 80 1Y T 0 Y el s 1Y, ol e

ELS | PERSN Y § KPP PRIy S W ARCRT PR L) K| PR ) il [ BT RPRTS) B
AL e Al

sl oo 8Bl Aol Al ooy o

e g1 | sl A

Otsheal) slael Cladid e i€ 5all 5 8 ae -

sl il alll = s sl ol 5y 3y ) e 8
daall o o8 5 5 ol o 585 o e daall 05 588 s
Blm M pasis Sl anie o adl Al s oy of g 0 -

* A policy to encourage developers to stay in the team?
Gt e gl s 2Ty shog ol V2 o gl a5 e 5 gl e b a1 et 5 o | peal s Ll say ) e 2a
O35 g Eedie SR L 5 agdle 351 el 5 e e Gy el il (Sl (8L | gl 53 Y5 aelans

% Q3 What its effect on the project maintenance.
anal ) e deudl ¥ gl
sawa L gl 65 LTt 0Ly
alall pa s 3 S0 AN Ll sm 5 S Lo el e L 3 o cmy ALl 5 sl afall 2y 510 (LS e by
Aites A 5l

Figure7 Example of Development Team Interview data
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4.1.1.2 Customers

Concerning customer interviews, the object is to find out how the developer’s
turnover affects customer satisfaction with maintenance, and how the
customer sees the frequent change of members of the development team. At
first, the author tried to communicate with customers through the software
companies listed in the interviews; they refused because of the sensitivity of
the issue for these companies as it relates to the customer's satisfaction.

That is why the communication with customers of the same software
companies done without linking the interviews between both parties. On the
one hand, this decision was made because it is difficult to reach customers
through software companies; on the other hand, it is necessary to avoid biasing
answers during interviews.

The author was able to interview four clients, three of them who were related
to three of the previous software companies. The results were initially
consistent with the developers and customers.

Customer interviews are simpler than software companies, as the
questions (
Customer Questions) focus only on how satisfied they are with maintenance.

The beginning was with a question about maintenance in general, to see how
satisfied they are with it before they became aware of the substance of the
research, which is its relationship to the developer’s turnover.

Following is an example of an interview and its answers ( Figure 8 ), (See all
interviews in Appendix A Customer - Interviews and Codes)

Q1: Could vou explain to me how the maintenance and modifications to the project are done

and how satisfied vou are?
FaASe Ll udt Jay Ailuall gy S

5 utloe IS Jm atn W o815yl pm

Amdlia v Bty ado loling A aa S cdEHall o Sie pea o8 W g sl e W) pgee Sadbe Al sgm g ane i) e
e el 13l B

B b eel s crmmas sl asira e ca e W e de e abee anls JE aalite et paa el

Q2: Can yvou give me a good idea of the points that make wvou satisfied or dissatisfied with the
services and maintenance provided by the team members?
il e SILA 2y

AN s maprall i o 13 aans L €3 o Ll
Q3: Do vou prefer to deal with a team member involved in the project from the beginning ora
newcomer and why. and how satisfied with dealing with them7

48 aml e IS5 baem AR G e A8 e 8] sl ATl e 45 gl Y| e g aa IS 1 Jzat LJ_,SUL;.JI
Taliztay 43h 35 3] pcmnp a1b jo 3o BI0SLN 5 gt g Ly pde Tl (ppn (JELEN  Jo o lmill  Jaxs agms 48 558 Saladl pa

JETER I NEP AN X PRI VRV L B DEPE. TP FTPN | [ PN S < - PR EN SR PR PPN NP [ APSPIC JEVER (PC SN |
i, ealdll e et SLA S

Figure 8 Example of Customer Interview data
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4.1.2 Results

After completing all the interviews, documenting and managing data, the stage
of data analysis started using the thematic analysis method, which explained in
chapter 3 (Thematic Analysis Method). This section details the steps of data

analysis in this research based on the stages of thematic analysis.

4.1.2.1 Familiarization

In this phase, the author needs to be familiar with the data. Data documenting,
managing, and processing after each interview is part of this stage because it
deals strictly with the data, line by line. The author needs to overview the data

again before starting the analysis to remember what did previously.

4.1.2.2 Coding

In this phase, as described in (2 Coding) the author identifies an essential

feature of the data.

e The first step
Accordingly, each sentence was tracked in the answers to the interview
questions, and a code was placed for the phrases that bear a specific idea
or feature, the same code is given to the phrases that have the same
meaning or significance in the interview or the answers to other interviews,
and each code was given a specific number and each group of codes given

a colour to facilitate tracking it in data.
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Following is an example of the codes for an interview (Figure 9 ), (See all

interviews codes in Appendix A Raw Collected Data )

Developer Turnover

# Q2 From your point of view what is developer turnover
{1 Type of Turnover } 1 age oty A0 5 Jaa ke das alae apa s UK S 5kln n s
258 ol sl 85 o8 I o) o

{11 Palestine cplads Lo paa ol (il 50 (s S I8 L8 e diala Al g e spn g) B0 ARG, -
2 salary Issue}{Asiie salall Ll 5 S il o) CusTerritory}

o il g s 3 ) IS (e i o 5B e DU e G Gl g Y il ) L WIS ol e
{3 Attendance time}pwts

{4 Work roles 2 38l as g0 a5, 500 e Jaii o an g e e loy) Sl ainil g Jadll danile pnn T
responsibilities}

* Q3 What its effect on the project maintenance.

{1No easy} wiall jslaall Jo dgull a0 el

{2Problem of learning New Technology} suns Us 1 65 abiai, (illdy -

Ll s g5 0 SU A Ll ey S i gl g L o33 o ot Bl 5 g pheilly Al 5y L0 LS e by
{ 3Problem of learning to Work on Standards} 41w 33 )Ly

Al 3t aal oo Jlad) cyllealls T b Slaty Copllaall il i O gt sl oy iy el Jaally oo e
{4Extra Time}

el %0 Ay Qa1 o S1 A el iy e 4l a5 S o o g il ) ol ) ] 5 oy (il s o 8185,
{5Hard to Update Previous Worl}lsle el 5 &350 Gait o allia dao AT 5las ag g Lavie 55 Gl 5 afiad

» D4 Is there an increase in number of complaints and the time to fix the problem due to developer
turnover and from your point of view why this increase happened?

okl e g el A JSlaall Jal o 3200 8 0 e i ol il kel dae g el Al Sl s e 5 3
el Sl (L) S5 L )

adle ool ol s L opliy 5 Ll il 5 clall ags aoe C @ia Jdalas s (Bl gela Lol

% Q5 Is there an impact on bug tracking after the developer has changed?
Ao die € g o C6, 2208 AT o Jsade o) e o ARG e (el Cilipall 5 30n T ARG Oy e
Ll g o Tty Al K 1 el FES LAY 8 Gl oS0 5 e sea gsad) s 48 L ags O e AR
Ay ey Joalif o a8 Ala A Ja el ol i 2l g AR g 1l 2l L el e Joalgill Lo
[FTAIPLITRY Dy I TP APV S T
{Problem of Bug tracking }

{1 Tracking: Extra time to analyze the problem}
{2 Tracking: Extra time to understand the code}

Figure 9 Example of assigning codes to sentences



56

The second step

These codes and their sentences were moved to Excel tables to facilitate
their review and verification, as well as to prepare them for the next stage,
which is the themes (Figure 10 ), (See full data in Appendix B Codes and

Sentences (Interview extract) )

Position |Q |Interview |Interview extract Code

L 2 AL b g i 2y g (15 sshaa drasg dloe iz Gha LB A s s
2 A gty salally Lot 55 €l ) o i 5 Ls s ) AR
2 |a1 5-8 o M (tes g I a0 Y Gl Ly o sl 5
2 AL Bl g1 iilgd 3 L) dapls gy
2 A ol e daglzall iy Y
7 |AL Usguall o A5Lual g a1l dgliall apgian Y
2 M s Sy lglaiy
3 A sl puldl e Joudl il | INo easy
i A sagta Un ol 4K 17 43 (L3 2Problem of learning New Technology
3 |AL Lo o3l o oy el 5 s el G2y ) i (L] 3Problem of learning to Work on Standards
3 |AL Sty Cllaadl 4 7 s g1 gy 4 ALl 65 gl 0 Joilly Lo 52| 4Fxtra Time
ERLYS Dl laals B o g 5 il ) Janll 5 sldl 51 sy ol 4nal 0 2K SHard to Update Previous Work
4 M L s bl sl et i el A S T 0 ) e Sy
4 a1 sy TL il o) i e e M ialay s Kl ey
5 |al 231 il 460 gl ndglona y AR Ayl e 8 dgng g 8T

280 L 8 nplal a0 280l 050y S dageie

5 |a1 gl gy il Lot plgally g B8 Ll gy AR mglia i
6 |Al g shall 0 Ll e Jell (5 Jue S| Handover
6 |Al Akt 8 gl 5 ke oY oy Jiy o Lo J sy 5o d wif))2 Team Leader & Senior Developer Involvement
6 |AL 3l ptend) gl (8 ol Ll 4l i £ LK) ) sl g i Ll 3Code Comments
6 |AL i Byl it A1 K] ANot Systematic Documentation
6 |AL (5B 5 35 5048 (30| SBusiness Documented
7 |AL 4Kl son 53l o 2.1 Risk depends on size of problem
7 AL 200 A e L 5 808 e 4K b i Risk depends on customer complaint
7 A i ot ol 50 40 08t ey aled 34K 55k 5 il 50 z 503 2 350|3 Turnover considered a complex maintenance

Figure 10 Example of codes and sentences
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e The Third step
Codes are grouped together and the repeated or similar ones that lead to
the same meaning are removed (Figure 11), (See full data in Appendix B

Grouping Codes)

Summary of Code

With Developer Turnover Customer Satisfaction

Without Developer Turnover

2
3
4
5
6
7
8
9
0

=

—
=

1]
2
3
4
5
6
7
8

00 o L B W N

4 1 Increase in number of complaints
2 New problems due to new developer

E:
2

3
4
Figure 11 Example of grouping codes

The results of coding phase were 117 codes for the interviews with
development team about projects with Developer Turnover, 21 code for the
interviews with development team about projects Without Developer
Turnover, and 50 codes for interviews with customers. These codes distributed
per interview questions, as the codes assigned to the answer of each question
in the interview.

Codes grouped into one sheet and tried to find the similar ones in the same
question answer and between questions answers. On the one hand, some
similar codes within the same question answer were removed, and others

between questions were kept such as {Extra time to solve the problem,
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, Extra Time to handle the maintenance}
since they are present to serve the goal of the question, and therefore they
produce a different theme. On the other hand, similes code between different
interview groups kept such as { :
Likes current job}, since also, they produce a different theme. In the end, the
themes were grouped and then discussed together to find the comparison

between both interview groups.

Next step to generate themes from these codes.

4.1.2.3 Generating themes

Based on the codes from previous step, the analyst (Author) started searching
for a theme

This step was made in the sheets that contains codes and sentences so that the
analyst can search in codes, sentences, and assign themes at the same time.
When generating themes, it was considered that the code might become a
theme, but themes are usually more general than codes (3 Generating
Themes). So, several codes combined into a single theme. In some cases, code
might fit into multiple themes, so a subtheme created to prevent them from
becoming incoherent.

An example of this: Code (work roles and responsibilities) is a standalone sub-
theme, while the Codes (Salary), (Palestine Territory), (Job opportunities
outside the country) and (Outsource companies) belong to the same sub-theme
“Palestine Territory”. Both sub-themes are belonging to one theme which is
Developer Turnover reasons. (Table 9), (See full data in Appendix B
Generating Themes ). Final themes showed in Table 10, Table 11, and Table
12, (Appendix B

Final Themes)

This is the approach in Generating Themes phase that followed in this analysis.
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Jadlly 7 ye

4 Work roles and responsibilities

S| Slipng Jiadl Jik Balo

4 Work roles and responsibilities

lack of engagement

4 Work roles and responsibilities

Bas o 5l S5y et

4 Work roles and responsibilities

::\t::e’ Interview extract Code Sub Theme Theme
11 Palestine Territory
& il dlCie yriayy O3 & s jalll | 6 Job opportunities outside the
A2 Llls el | country
11 Palestine Territory
Sadl sl e o 48 out sourced) | 6 Job opportunities outside the
| Jsdaa | COuntry
11 Palestine Territory
6 Job opportunities outside the
H sty gad adll | country
11 Palestine Territory
Pl 50 & db bl 5o 428 | 6 Job opportunities outside the
Al Jirdl yeoyd) Al z)ls | country
11 Palestine Territory Palestine
I 4udlie out sourced) <\S ,é | 5 Outsource companies Territory
11 Palestine Territory
H Outsource companies 5 Outsource companies
11 Palestine Territory
Al e D9l lgads | 5 Outsource companies
O (e Gyae g2ye e dgua>y | 11 Palestine Territory
A2 owgw gl | 5 Outsource companies
Gun cplauld 8 L pad il I A5 | 2 Salary Issue Developer
Al Axia 3alally Leil 5 S LN o) | 11 Palestine Territory Turnover
I ) G gy Juadl (i je | 2 Salary Issue Reasons
H e s | 2 Salary Issue
Al 3 s | 2 Salary Issue
2 Y il sal) L ) Y g ol 5l B2
Al ,5-8 (3 Mia (pae G g3 o) 1Y) | 3 Attendance time
9l dilgd 9 Jaidl dauds e grzeady
Al 8,531 | 4 Work roles and responsibilities
Al OSLl pe daliadl p Y | 4 Work roles and responsibilities
Aslnall 9 da3lud) dnliadl Cac g Y
Al J9gwall 50 | 4 Work roles and responsibilities
J& S8y s o Jaadl y0 850 s Work roles
Al loYl | 4 Work roles and responsibilities and
Al dd9§un Jomiy Ol Ly Y | 4 Work roles and responsibilities responsibilities
A2 51 ) aiill e 3 a2e | 4 Work roles and responsibilities
A2 At Jrdll (e iy () (Sae izl | 4 Work roles and responsibilities




Table 10 Themes and Sub Themes (with Developer Turnover)

With Developer Turnover

No. Of
agreements

No. of
No. of
codes

agreements
per theme per sub theme

Position Q. No. Related Codes

TL 2 a a 2 1,8
2 2 2 3 1097
2 a 4 256,11
2 8 a 2 34
3 a 12 112
a a 2 1.2
5 12 a a 1,234
6 a 3 1,219
6 3 4 67821
6 1 a 4 34520
6 1 10 918
6 2 1 4 11,1617,18
7 3 3 4 12,34
8 a a 7 1,2,3,45,6,10
8 2 3 12,13,14
8 5 3 a4 789,11
9 3 3 3 123
Dev 2 a 51,2378

2 7 3 2 a9
2 3 3 10,14,16
2 6 3 3 5615
2 2 1 1
2 2 1 17
2 6 2 4 12,13,18,19
3 a a 9  1,2,3,457,89,10

a5 2 2 2 610

45 3 3 2511

a5 7 a 7 13478912
6 a a 2 13

Sub Themes

Types of Turnover

Encourage developers
Palestine Territory

Work roles & responsibilities
Impact on maintenance
Impact on Number of Tickets
Impact on Bug Tracking
Circulate information

Handle Turnover
Documentation

Problems in Circulate information
Other difficulties

Turnover Risk

Customer anxiety

Customer is satisfied
Customer is dissatisfied
Developer Behaviour
knowledge loss

Codo Issues

Positive Issues
Documentation

Work roles & responsibilities
New Opportunity

Palestine Territory

Turnover Impact On Maintenance
Customer anxiety

Customer is satisfied
Customer is dissatisfied
Developer Behaviour
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Types of Turnover
Encourage developers

Developer Turnover Reasons

Turnover Impact On Maintenance

Handle Turnover effects

New developer difficulties

Turnover Risk
Customer anxiety

Customer Satisfaction

Developer Satisfaction

New developer difficulties
Decrease Difficulties

{Handle Turnover effects )
Developer Turnover Reasons
Turnover Impact On Maintenance
Customer anxiety

Customer Satisfaction

Developer Satisfaction

Table 11 Themes and Sub Themes (without Developer Turnover)

Without developer Turnover
No. Of

No. Of
agreements  No. of

codes

agreements
pertheme per sub theme

Position Q. No. Related Codes Sub Themes

Mix 1 7 . | 8 1,2,6,7,9,10,11,12 The advantages of no developer turnover Impact of no developer
r
1 3 1 8 Implicit turnover of the developer turnover
1 2 2 2 4,5 Documentation Documentation
r
2 1 1 2 C lexit .
3 v Smpexty 5 Complexity
2 2 1 1 Less Complexity
3 1 1 1 01 Customer anxiety Customer anxiety
3 1 1 ¢l Customer is dissatisfied ) )
4 ; . Customer Satisfaction
3 3 2 3.4 Customer is satisfied
4 3 3 2 1,3 Developer Behaviour Developer Satisfaction

Table 12 Themes and Sub Themes (Customer)

Customer Satisfaction
Mo. Of No. Of
agreements agreements
per theme per sub theme

No. of

codes  Related Codes SubThemes Themes

Position Q. No.

1 3 11 Satisfied Satisfaction with maintenance
1 5 2 42,345 Dissatisfied in general
2 4 71,2,3,4,6,7,10 Satisfied Issues lead to Satisfaction,
2 6 2 259 Dissatisfied Dissatisfaction
3 3 51,3,4,89 New developer - evaluation Old - New Developer
3 7 4 6 2,5,6,7,11,12 Old developer - evaluation evaluation
4.1 4 10 1,3-6,8-12 New Developer - Neg.a.tive New Developer Impact
4.1 5 1 22,7 Mew Developer - Positive Impact
4.2 4 8 1-5,8,9,10 Dealing with Turnover problem The customer deals with the
4.2 8 4 367,11 Mot Dealing with Turnover turnover problem



Table 13 Rearranged themes based on No. of agreements
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With Developer Turnover
No. Of
agreements
per theme

No. Of No.
agreements of
per subtheme codes

Position Q. No.

Related Codes

Sub Themes

TL 3 4

11

5
4
4
3
3
2
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45 2

1-12
1,2,3,4

1,2

3,4,5,20
1,2,19
6,7,8,21
2,5,6,11

3,4

7,8,9,11
12,13,14
1,2,3,4,5,6,10
1,8

1,2,3,4

1,2,3

10,9,7

9-18
11,16,17,18
1,3,4,7,8,9,12
2,5,11
1,2,3,7,8

4,9

10,14,16
5,6,15
12,13,18,19
1

17
1,2,3,4,5,7,8,9,10
1,3

6,10

Impact on maintenance
Impact on Bug Tracking
Impact on Number of Tickets
Documentation

Circulate information

Handle Turnover

Palestine Territory

Work roles & responsibilities
Customer is dissatisfied
Customer is satisfied
Customer anxiety

Types of Turnover

Turnover Risk

Developer Behaviour
Encourage developers
Problems in Circulate information
Other difficulties

Customer is dissatisfied
Customer is satisfied
knowledge loss

Code Issues

Positive Issues
Documentation

Palestine Territory

Work roles & responsibilities
New Opportunity

Turnover Impact On Maintenance
Developer Behaviour
Customer anxiety

Turnover Impact On
Maintenance

Handle Turnover effects

Developer Turnover Reasons

Customer Satisfaction

Customer anxiety
Types of Turnover
Turnover Risk
Developer Satisfaction
Encourage developers

Mew developer difficulties

Customer Satisfaction

New developer difficulties
Decrease Difficulties
(Handle Turnover effects )

Developer Turnover Reasons

Turnover Impact On
Developer Satisfaction
Customer anxiety

Related Codes
1,2,6,7,9,10,11,12
8
3.4
2
1,3

Sub Themes

The advantages of no developer turnover
Implicit turnover of the developer
Customer is satisfied

Customer is dissatisfied

Developer Behaviour

Less Complexity

Complexity

Documentation

Customer anxiety

Impact of no developer
turnover

Customer Satisfaction
Developer Satisfaction
Complexity

Documentation
Customer anxiety

No. Of No. Of No.
agreements agreements of
Position Q. No. pertheme persubtheme codes
Mix 1 7 4 8
1 3 1
3 a 3 2
3 1 1
4 3 3 2
2 3 2 1
2 1 1
1 2 2
3 1 1 1
Customer Satisfaction
No. Of No. Of No.
agreements  agreements of
Position Q. No. pertheme persubtheme codes
4.2 4 8
4.2 8 a4 3
3 4 6
3 7 3 5
2 4 7
2 i 2 2
4.1 a4 10
4.1 5 1 2
1 3 1
1 5 2 4

Related Codes
1-5,8,9,10
6,7,11
2,5,6,7,11,12
1,3,4,89
1,2,3,4,6,7,10
59
1,3-6,8-12
2,7
1
2,3,4,5

Sub Themes

Dealing with Turnover problem
Not Dealing with Turnover problem
Old developer - evaluation

New developer - evaluation
Satisfied

Dissatisfied

New Developer - Negative Impact
New Developer - Positive Impact
Satisfied

Dissatisfied

The customer deals with
the turnover problem
Old - New Developer
evaluation

Issues lead to

Satisfaction,
MNew Developer Impact

Satisfaction with
maintenance in general
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In tables Table 10, Table 11, and Table 12, additional columns added, “No
of agreement per theme”, “No of agreement per sub theme”, and “No. of
codes”. These columns used to rearrange factors based on their importance, it
determined by the agreement received in the interview Table 13, this helped
us in arranged the Guidelines based on the importance of themes and codes.

Also Columns Question Number and Related Codes, to make it easy for the
phase (4 Reviewing Themes) in which the analyst can back to a sentence that
belongs to a specifics code in a question for the developer and reviews that
sentence. Or comparing codes together and see if they relate with the same
sub-themes. This describes what done in the 4th Phase, “Reviewing Themes.”
In the 5th Phase (5 Defining and Naming Themes), nothing a lot added
because, from the beginning, the author tried to use the best appropriate names

for themes. The definition of these themes was discussed in the next chapter.

4.2 Questionnaire Data Collection and Results
4.2.1 Data Collection

As clarified in the research methodology (3.3Questionnaire), a questionnaire
questions prepared based on the resulted themes to find out the degree of
agreement with these themes.

The questionnaire targeted the development team members and was published
in IT social groups such as University of Birzeit, Facebook, Twitter and
LinkedIn, also sent in a private message, emails for IT individuals and for some
of the Software companies in Palestine.

The questionnaire did not target same participant as interviews. The participants
of the interviews were excluded from the survey because obviously the aim of
the survey is to know the extent to which the respondents agree with the
opinions of the participants in the interviews.

Google forms used to implement the questionnaire questions, the questionnaire
link (form) sent to the previously mentioned candidates.

The questions and sub-questions showed in chapter 3 (Questionnaire
Questions). This section shows the main questions and how they related to
themes (Table 14) from the previous section (Generating themes) .

The number of participants was 43.
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Table 14 Questionnaire Questions and Themes

Theme No | Main Question
Encourage 1 Do you think encouraging developers with one of the following
developers points could reduce Developer Turnover?
Developer Turnover | 2 Do you agree that Palestine Territory is a reason for the Developer
Reasons Turnover?
3 Do you think work roles such as responsibilities, nature of tasks,
relationship with management is a reason for the Developer
Turnover?
Developer turnover 4 Do you agree that the following points have a direct and negative
Impact on impact on maintenance due to the new developer?
Maintenance 5 Do you think that knowledge loss (as a result of Developer Turnover)
is a negative impact on maintenance?
6 Do you think that comments on code and business documentation
are sufficient to make up for the lost knowledge?
7 Do you think that the Developer Turnover increases the number of
maintenance tickets?
8 Do you think Developer Turnover affect bug tracking by making it
more difficult?
Handle Developer 9 Do you agree that the following points can handle Developer
Turnover effects Turnover effects?
Decrease Difficulties | 10 | Do you think that using comments on code and business
(Handle Developer documentation will NOT help to handle Developer Turnover effects
Turnover effects) and lost knowledge?
New developer 11 | Do you think it's NOT difficult to update an old code by a new
difficulties developer?
12 | Do you agree that Knowledge loss cannot be compensated
Developer Turnover | 13 | Are the following points considered as a risk on the project
Risk maintenance and customer satisfaction?
Customer anxiety 14 | Do you agree that the following customer questions are concerns
(anxiety) for him when turnover the developer?
Customer is satisfied | 15 | Do you think that the following facts positively affect customer
satisfaction when there is a Developer Turnover?
Customer is 16 | Do you think the following points negatively affect customer
dissatisfied satisfaction when there is a Developer Turnover?
Customer 17 | Inyour opinion, what is the level of customer satisfaction with the
Satisfaction Developer Turnover in general?
18 | Do you agree that customers may abandon the project due to
Developer Turnover?
Implicit turnover of 19 | When trying to update an old code that you wrote yourself from a

the developer

long period of one or two years or more, do you face a problem,
even a simple thing, in remembering what you wrote previously? or
feel like you are editing a code written by someone else?
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4.2.2 Results

4.2.2.1 Validity of the responses

1. The General Questions

The results were:

e Question 1, There are 12 persons have year of experience 1-5, and 31
have more than 5 years

1) The average of years of experiences that you have?

-5 610 W 1115 [ >15

Answer

e Question 2, There are 18 developers, 13 Team Leader, 8 Managers, 4
others

2) What is your job position in the team?

20
B Manager MM Team Leader WM Developer M Others

15

10

5

Answer
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Based on these results, the questionnaire is diversified in terms of

experiences and the number of working years, as most of the participants

have more than five years of experience ( Figure 12). This means that the

participants have worked on various projects, which gives us more

confidence that the answers are according to IT Experience.

The average of years of experiences

m11-15
m1-5

Figure 12 Average of years of experience

2. The Validation Questions

e First validation Question

Question No.4 “Hard to update old code” against “NOT difficult to

update an old code”.

Five persons didn’t pass the validation (their responses were Agree for

both questions or Disagree for both questions) (Table 15)

Table 15 Questionnaire - Validation Questions 1

4) Hard to update old code?

11) Do you think it's NOT difficult to
update an old code by a new developer?

Strongly Agree Agree
Agree Agree
Agree Agree
Agree Agree

Disagree

Strongly Disagree




e Second validation Question:
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Question No.6 “Comments on code are sufficient to make up for the

lost knowledge” Against two questions No.10 “Using comments on

code and business documentation will NOT help to handle Developer

Turnover effects and lost knowledge” and question No.12 “Agree that

Knowledge loss cannot be compensated”. (Table 16)

Two persons didn’t pass the validation against questions 10 and 12,

their responses were Agree for all questions or Disagree for all

questions.

Table 16 Questionnaire - Validation Questions 2

6) Do you think that 10) Do you think that using | 12) Do you
comments on code and | comments on code and agree that
business business documentation Knowledge loss
documentation are will NOT help to handle cannot be
sufficient to make up Developer Turnover effects | compensated?
for the lost knowledge? | and lost knowledge?

Disagree Disagree Disagree
Strongly Agree Strongly Agree Agree

Based on the results of these validation questions the author rejected the 7

participants who did not pass the validation questions, the remaining

participants  that included in the calculations are 36.

Based on these results, most of the participants succeeded in overcoming

verification questions. This means that the answers are honest and accurate and

the author can rely on them.
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4.2.2.2 Responses

The questionnaire questions created in such a way that the answers tend to be
positive, which means agreeing with the questions. Therefore, positive
responses indicate the extent of agreement with the discussion done in the
interviews. Negative responses indicate the extent of rejection or

inconsistency with the answers to the interviews.

Table 18 shows the questionnaire results (Count per answer scales), it

shows that most of the answers are positive (Strongly Agree, Agree), except

the validation questions 10,11, and 12 (Questionnaire Questions).

In percent ( Table 19) shows that for every question the average agreement
(Strongly agree + Agree) is bigger than the average agreement for (Strongly
disagree + Disagree) except the validation question in yellow and 17,18.

On the level of all questions, the percentage of "Agree" constitutes almost half,
and "Strongly Agree" constitutes a quarter, meaning the average of the
approval scales (Strongly Agree, Agree) represents 70% of the responses. This
is robust evidence of the compatibility between the results of the interviews
and the poll. (Figure 13) (Table 17)

Percent per answer scales from the total

12%
- Strongly Agree
Agree
16%
- Neutral
Disagree

B Strongly Disagree

Figure 13 Percent of answers scales of Grand Totals
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Table 17 Totals for Answers Scales, Percent of Grand Total

Grand
Total
Percent of 1762
Grand Total

Question Strongly Agree Neutral Disagree SFroneg Grand
Agree Disagree  Total

1.1 7 17 8 3 1 36
1.2 26 7 2 1 0 36
1.3 16 17 3 [} 0 36
2.1 15 15 3 3 [} 36
2.2 8 16 11 1 [} 36
2.3 7 17 8 4 0 36
3 17 16 2 1 0 36
4.1 15 18 [} 1 2 36
4.2 12 11 11 2 0 36
4.3 11 16 5 4 0 36
4.4 9 14 9 3 1 36
4.5 4 16 7 9 0 36
4.6 3 22 4 6 1 36
4.7 9 16 11 [} [} 36
5 15 16 4 1 0 36
6 13 15 5 2 1 36
7 10 15 7 4 0 36
8 8 21 4 3 0 36
9.1 11 21 1 2 1 36
9.2 11 18 5 2 0 36
9.3 4 20 5 5 2 36
9.4 3 14 14 3 2 36
9.5 22 9 3 2 [} 36
10 1 6 1 20 8 36
11 1 4 6 23 2 36
12 2 12 7 12 3 36
13.1 11 21 [} 4 [} 36
13.2 11 20 4 1 0 36
13.3 3 23 8 2 0 36
13.4 8 15 4 9 0 36
14.1 10 18 6 2 [} 36
14.2 9 18 7 2 [} 36
14.3 10 18 6 1 1 36
14.4 10 17 8 1 0 36
14.5 12 18 4 2 [} 36
15.1 7 21 5 3 [} 36
15.2 [} 15 9 11 1 36
15.3 12 17 3 4 0 36
15.4 5 21 8 1 1 36
15.5 1 11 17 6 1 36
16.1 17 16 3 0 0 36
16.2 9 18 5 4 0 36
16.3 11 20 4 [} 1 36
16.4 11 21 2 1 0 35
16.5 10 22 2 2 0 36
16.6 8 16 7 5 0 36
17 [} 6 15 12 2 35
18 1 10 9 14 2 36
19 7 21 5 2 1 36
443 | 792 287 206 34| 1762




Table 19 Percent of answer scales per each question

Strongly | Strongly
Question Strongly Neutral Disagree S?rongly Agree | Disagree
Agree Disagree + +
Agree | Disagree
1.1 19% 47% 22% 8% 3% 66% 11%
1.2 72% 19% 6% 3% 0% 91% 3%
1.3 44% 47% 8% 0% 0% 91% 0%
2.1 42% 42% 8% 8% 0% 84% 8%
2.2 22% 44% 31% 3% 0% 66% 3%
2.3 19% 47% 22% 11% 0% 66% 11%
3 47% 44% 6% 3% 0% 91% 3%
4.1 42% 50% 0% 3% 6% 92% 9%
4.2 33% 31% 31% 6% 0% 64% 6%
4.3 31% 44% 14% 11% 0% 75% 11%
4.4 25% 39% 25% 8% 3% 64% 11%
4.5 11% 44% 19% 25% 0% 55% 25%
4.6 8% 61% 11% 17% 3% 69% 20%
4.7 25% 44% 31% 0% 0% 69% 0%
5 42% 44% 11% 3% 0% 86% 3%
6 36% 42% 14% 6% 3% 78% 9%
7 28% 42% 19% 11% 0% 70% 11%
8 22% 58% 11% 8% 0% 80% 8%
9.1 31% 58% 3% 6% 3% 89% 9%
9.2 31% 50% 14% 6% 0% 81% 6%
9.3 11% 56% 14% 14% 6% 67% 20%
9.4 8% 39% 39% 8% 6% 47% 14%
9.5 61% 25% 8% 6% 0% 86% 6%
10 3% 17% 3% 56% 22% 20% 78%
11 3% 11% 17% 64% 6% 14% 70%
12 6% 33% 19% 33% 8% 39% 41%
13.1 31% 58% 0% 11% 0% 89% 11%
13.2 31% 56% 11% 3% 0% 87% 3%
13.3 8% 64% 22% 6% 0% 72% 6%
13.4 22% 42% 11% 25% 0% 64% 25%
14.1 28% 50% 17% 6% 0% 78% 6%
14.2 25% 50% 19% 6% 0% 75% 6%
14.3 28% 50% 17% 3% 3% 78% 6%
14.4 28% 47% 22% 3% 0% 75% 3%
14.5 33% 50% 11% 6% 0% 83% 6%
15.1 19% 58% 14% 8% 0% 77% 8%
15.2 0% 42% 25% 31% 3% 42% 34%
15.3 33% 47% 8% 11% 0% 80% 11%
15.4 14% 58% 22% 3% 3% 72% 6%
15.5 3% 31% 47% 17% 3% 34% 20%
16.1 47% 44% 8% 0% 0% 91% 0%
16.2 25% 50% 14% 11% 0% 75% 11%
16.3 31% 56% 11% 0% 3% 87% 3%
16.4 31% 60% 6% 3% 0% 91% 3%
16.5 28% 61% 6% 6% 0% 89% 6%
16.6 22% 44% 19% 14% 0% 66% 14%
17 0% 17% 43% 34% 6% 17% 40%
3% 28% 25% 39% 6% 31% 45%
19% 58% 14% 6% 3% 77% 9%
N 259% 45% | 16% 12% 2%

Percent

69
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4.3 Analysis
As previously presented, based on the results, 21 themes were created for all
interview groups. Next - in this section - is an analysis of these themes to
understand the interconnections between them and come up with a conclusion

that answers research questions and helps us in setting guidelines.

4.3.1 Interview Analysis
After analyze each theme, the author displays the percentage of questionnaire

respondents agreeing with the same theme.

4.3.1.1 Software Companies

1. Projects with Developer Turnover

Here the author analyzed the generated themes from project with turnover
(Table 10 Themes and Sub Themes (with Developer Turnover))

The first theme "Type of Developer Turnover™, is the beginning of the
discussion in the interviews, through which the rest of the questions addressed.
This theme shows the interviewee's idea of the Developer Turnover.

The second theme 'Encourage developers' discusses the issues that
encourage the developer to stay on the team. Reviewing this theme with the
theme “Developer Turnover Reasons”, the topic is mainly about salary and
working conditions and how to improve them.

Questionnaire Q1(1.1,1.2 and 1.3) related to this theme. Average agreement

(66%,91% and 91%) ( Table 19)

The ""Developer Turnover Reasons' theme discusses the reason behind the
developer leaving the team, where the discussion was mostly about the
specificity of the Palestine region. The author was getting into the issue of
salary and the impact of Outsource companies because they pay a better wage
than local companies in general. Also, the working environment - in the
second degree - is an issue in terms of the relationship between employees and
managers, the assigned responsibilities, the nature of work, and its laws, such

as the lack of flexibility in-office hours. It is also noticeable that this factor is
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compared to the work environment in OutSource companies. There is another
factor, not everyone was agreed upon; still, it has a presence and influence,
according to what is noticed through the discussion, which is the tendency of
developers to search for a job opportunity outside the country for the same
reasons that mentioned above in this paragraph. Another factor that was
discussed with the developers is the availability of a new opportunity for the
developer elsewhere, not for the same previous reasons, there was not much
agreement, as the one who touched on this topic only two developers.

Questionnaire Q2(2.1,2.2,2.3) and Q3 related to this theme. Average

agreement

Q2(84%,66%,66%) and Q3=91% ( Table 19)

The "Turnover Impact on Maintenance' theme. The discussion centered
on the Impact on maintenance, Impact on Number of Tickets, Impact on Bug
Tracking.

The discussion revealed that the developers are facing a problem by modifying
a previous code and dealing with new technology (for the new developer).
New technology in the sense that the new developer knows to deal with it
fundamentally, but upon receiving the maintenance, it has to deal with it in
depth. Also, the intervention of the team leader or senior developer is required
to assist the new developer. Hence the discussion on the loss of knowledge.
Where there is a problem in understanding the nature of the work, the context
in which the code was written, and the reason for previous modifications, as
part of it, based on a discussion between the old developer and the customer.
Here some developers mentioned that they had to rewrite the code from
scratch, and the result was redundancy in work. All of those mentioned above
ultimately leads to the need for more time than is required to solve and follow
up on the problem, thus accumulating maintenance tickets and increasing their
number. This was agreed between the team leaders and the developers.
Questionnaire Q4(4.1 to 4.7), Q5, Q6, Q7 and Q8 related to this theme.
Average agreement Avg Q4(4.1 to 4.7)= 70%, Q5=86%, Q6=78%, Q7=70%
and Q8=80% ( Table 19)
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The ""Handle Turnover effects' theme. The discussion took place with team
leaders and developers on how to deal with the Developer Turnover problem,
besides, to discuss with developers about the difficulties they face when
receiving maintenance from a previous developer.

The factors that were raised first are circulating and non-circulating of
information between team members or the so-called cross-functionality.
Information circulation is achieved through delivery methods from the old
developer to the newcomer, the participation of the team leader and the main
developer of the newcomer, and cross-functionality between members of the
existing team. Therefore, when leaving any member of the team does not
affect the work of the group because it is a joint work and is done by more
than one developer. This requires companies that have the ability or relatively
large software companies, and this is what observed from the interview with
the fourth company. Secondly, the documentation factor, there was a
consensus that there is no systematic documentation of the code. Developers
are required to document the code, but not everyone adheres to it, because
there is no administrative decision or that the management is aware of the
difficulty of documentation in terms of cost. Among the problems associated
with documentation is the lack of time to read the documentation in light of
the urgent maintenance issues and difficulty in understanding written
documentation. There is always documentation for business because the
requirements are ever written between the provider and the customer.

In the end, the discussion revolved around issues that help overcome the
problem from the viewpoint of the interviewees. First, try not to influence the
customer as a whole, this point is a top priority. Then, follow the standard rules
to write the code and obligate the developers to do so, postpone the less
important problems, give additional time to solve problems from the time of
the software company and not from the time of the customer. There is a
suggestion of one of the interviewees to adhere to the standard development
life cycle, which reduces effects.

Questionnaire Q9 and Q10 related to this theme. Average agreement for
question Q9(9.1 to 9.5) is 74%, while Q10 is a validation question so

disagreement 78% is bigger than agreement 20% ( Table 19)
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Here a related theme can be addressed "*New developer difficulties' as it
revolves around the challenges that the new developer encounters when the
old developer is not available; at the same time, there is a problem with the
handover that was made. This is common, as noticed through the interviews.
Difficulties Include the knowledge that was lost, and the developer does not
find someone to compensate it, the challenge of modifying the code, especially
if it reached the complexity stage (The complex code in this research has been
defined as the rotation of code modification by many developers, and each one
uses his method to write the code until it reaches the stage of complexity), lack
of knowledge of the business and essential accurate details, maintenance
problems that were not previously resolved and remained pending, inability to
deal with the customer, which leads to many meetings and wasting time.
Questionnaire Q11 and Q12 related to this theme. These are validation
question so disagreement 70% and 41% is bigger than agreement 14% and
39% ( Table 19)

Finally, the themes ""Customer Anxiety and Customer Satisfaction'*, most
interviewees gather that the customer is worried about the new developer and
compare it to the old developer "Will new developer correctly solve
outstanding maintenance issues?”. One of the critical issues is customer
concern about the familiarity relationship that will start again with the new
developer, as this relationship developed previously over long periods and was
an integral part of solving problems. So, the way to communicate with the
customer is not less important than the rest of the factors for solving any
problem. The new developer may not be able to communicate, so it becomes
a customer concern.

Among the things that make the customer dissatisfied with the new developer
- according to the opinion of the interviewees - is that the customer, in general,
is not satisfied with the replacement of the maintenance official. The customer
opposes the abandonment of a reliable developer, the frequent change of
developers, and the lack of knowledge and lack of response of the new
developer, which leads the customer to refuse to deal with the latest developer

and could lead to abandoning the entire project. Among the things that make
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the customer satisfied with the new developer - according to the opinion of the
interviewees, mainly solving the customer's problems without apparent delay,
then, the new developer is better than the old, whether with experience or
communication, then, developing a familiarity relation with the customer, and
this is one of the things that gives the customer patience until solving problems
and can be included under the concept of Social Engineering.

Questionnaire Q14, Q15, Q16, Q17 and Q18 related to this theme. Average
agreement Avg Q14(14.1 to 14.5) = 78%, Avg Q15(15.1 to 15.5) =61%, Avg
Q6(16.1 to 16.6) =83%.

For question Q17 disagreement 40% is bigger than agreement 17% because
the question was about customer satisfaction with Developer Turnover, the
results show that they think the customer is not satisfied, this is also, what the
interviewee think.

Also, for question Q18 disagreement 45% is bigger than agreement 31%
because the question was about if customers abandon the project due to
Developer Turnover, the results show that they disagree with this point, but in
the customers theme **Not Dealing with Turnover problem™ it shows that
three out of four customers said they replaced the system due to frequent
Developer Turnover.

( Table 19)

The conclusion from these themes is that Developer Turnover has its effect -
not simple - on the development team extending to customer satisfaction, as
have seen from analyzing the answers above in this paragraph. The
precautions to avoid this problem are insufficient and almost non-existent, this
has its causes that can be divided into two parts, reasons related to the question
"Why does the developer leave the team?" an important reason has to do with
the Palestine region, especially the impact of Outsource companies. The
second is the reasons related to not dealing with the problem of Developer
Turnover and trying to avoid it. Therefore, the complaints of members of the
development team must be considered, study them, and form guidelines for
software companies, and this is what the author did in the second part of this

chapter.
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2. Projects without Developer Turnover

Here the author analyze the generated themes from project without developer
turnover (Table 11 Themes and Sub Themes (without Developer
Turnover))

These interviews simpler than project interviews that contain a Developer
Turnover where the discussion was about comparing the difficulties of the new
developer and customer satisfaction between projects with Developer
Turnover and without Developer Turnover. Through the theme **Impact of no
Developer Turnover™ It was noticeable that most of the problems related to
Developer Turnover are not present. The number of maintenance tickets is
less, the maintenance time is less, the developer is psychologically
comfortable, the code is controlled, and in general, there is reasonable control
over maintenance because the same developer takes care of it.

On the other hand, in theme ""Documentation’" the author has noticed that the
lack of documentation can cause a big problem if the developer changed. Also,
noticed that the developers who work on a project for a long time, two years
and more, without being replaced, when modifying old code, they will face a
problem of remembering what they wrote previously and feel as if is
modifying a code written by someone else, this leads to the issues of the
Developer Turnover, but simpler, especially in the absence of documentation.
In this research, the author named this phenomenon ** Implicit turnover of
the developer. This is indicated in the Definition section, where the author
categorized the definition in this research into two terms explicit developer
turnover and implicit developer turnover, so that explicit turnover related to
project with developer turnover and implicit turnover associated to projects
without developer turnover.

Questionnaire questions Q19 related to this theme, which discusses " Implicit
turnover of the developer™. Average agreement for this question is 77%,
while the disagreement is just 9%, this means that this is a true phenomenon
and needs to be highlighted. ( Table 19).

Regarding customer satisfaction, on the one hand, there is a concern for the
customers - according to the opinion of the interviewees - they trying to solicit
the developer to work with them because this developer is the only one who
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understands the system. Other than that, the customers are satisfied with the
maintenance and relationship in terms of developer’s turnover, with some
objection to the delay in support if the issue is related to an ancient code
written by the developer.

The conclusion from the comparison of the two projects is that the replacement
of the developer has an impact on the project and the developer, influences the
customer’s satisfaction negatively. Also concluded through themes
""Customer Anxiety and Customer Satisfaction™ that the customer remains
concerned in both cases, concerned about the developer leaving the team at
any time, even if the developer has not changed for a long time and controls
the maintenance. And also, the topic of reverting to the old code written by the
same developer “Implicit turnover of the developer” where some of the
problems similar to the issues of Developer Turnover and need to be
addressed.

In all previous interviews of the two types of projects, all participants were
asked about their behavior in the team, interaction with the nature of work,
and their position. Everyone answered that they love their current job; four of
them answered, besides, to love their current work that they aspire and find
themselves in a higher administrative position. The author did not notice that
this affected the neutrality of the discussion because everyone is satisfied with

his current work

4.3.1.2 Customer

The goal of customer interviews is to find out how the developer’s turnover
affects customer satisfaction with maintenance and compare customers’
opinions with those of development teams regarding customer satisfaction.

Here the author analyze the generated themes from customer interviews
(Table 12 Themes and Sub Themes (Customer)), Five themes were
generated by analyzing customer interviews. In the first theme "*Satisfaction
with maintenance in general™, the customer was asked about his satisfaction
with maintenance in general, this help to estimate the accuracy of the answers.
There was satisfaction in general and dissatisfaction with specific issues such

as slow maintenance, no maintenance tracking system, no quality assurance.
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The second theme **Issues lead to Satisfaction, Dissatisfaction™ is related to
issues that lead to customer satisfaction or dissatisfaction, such as the presence
of SLA, dealing with maintenance problems with importance, understanding
the requirements, and having a maintenance tracking system. It was also
noticed that there are points related to the Developer Turnover directly or
indirectly, such as the presence of an alternative to the developer responsible
for maintenance, better communication, and interest in developing a

familiarity relationship with the developer.

The third theme ™OIld-New Developer evaluation”™ compares the
disadvantages/advantages of the developer who left the team and the new
developer who received the maintenance. Some customers find the old
developer is better, and others find the new developer is better. This is due to
the developer's experience and the way to communicate with the customer.
For example, the new developer deals with problems more importantly and
gives better results regardless of the delay. On the other hand, the old
developer has a better understanding of the business and code, deals with
problems without delay, but sometimes does not cooperate. In general, the
customer prefers the old developer. Some customers prefer the new developers
because they are trying to prove themself by satisfying the customer, and this

is what the former developer did not need.

The fourth theme *"*New Developer Impact' discusses the effect of Developer
Turnover from the customer's point of view. Such as the emergence of new
problems, lack of knowledge, and quality of work. The customer considers
delay in repairing issues cost to him. The customer feels that the new
developer is in the stage of learning and is not ready for work or that the
customer himself is teaching the developer. The result is that the customer

confines maintenance requests to important and urgent issues.

The last theme ""The customer deals with the turnover problem” discusses
how the customer deals with this problem, noting that the customer tries to

deal with the problem in the beginning for reasons. Some reasons are related
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to the system itself, the stability of the system so that the problem does not
have a significant impact on the customer's work, the price of the system is
competitive, and its replacement is costly. The system is large and difficult to
replace because of a problem of this type, and the customer's experience in
finding alternative solutions. Some reasons are related to the developer
himself, such as the experience of the new developer is better than the old one;
the new developer deals with problems with importance as mentioned above.
Also work deadlines force the customer to deal with this issue as replacing the
developer will delay the deadlines. The customer may reach a dead end and
have to replace the system after failing to deal with the problem, and the
software is threatening workflow.

In conclusion, a consensus found between the discussion in developer team
interviews and customer interviews in terms of customer satisfaction and the
effect of the Developer Turnover. Such as there was a consensus between the
development team and the customer of this team on the addressed issues. For
example, the development team H said that they did not encounter objection
from the customer to the Developer Turnover because there are always
alternatives in the team, the following example from Appendix B Codes and

Sentences (Interview extract)

Q | Interviewee | Interview extract | Code Sub Theme | Theme
8 |H
sl ual il aal s al Customer | Customer
O (e SE is satisfied | Satisfaction

On the other hand, customer C2 expressed his satisfaction with the way the
software company dealt with the problem, the following example from
Appendix B Codes and Sentences (Interview extract)

X Theme
Q | Interviewee | Interview extract | Code Theme
11c2 dey oaly Wle IS5 Satisfied | Satisfaction
Ciah JSliadl dhgas with
il maintenance
in general
2 | C2 Gy e oo S 2525 | 6 Satisfied - Satisfied | Issues lead to
a2y aaaal 5 13| developer backup Satisfaction,
AY Dissatisfaction
Cc2 fpad dll ML) 7 Satisfied Familiarity
Relationship
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The customer prefers to deal with the old developer and worries about
Developer Turnover. Some customers have stated that they have given up
some of their software for this reason. However, there remain issues —
maintained in the previous paragraph “The customer deals with the turnover
problem” —minimize Developer Turnover influence on customer satisfaction.

But it must be taken seriously and with the attention of the software company.

Questionnaire Analysis

Based on the analysis of the questionnaire results shown in the previous section
questionnaire Responses, all the participant responses were positive which
indicate an agreement with the generated themes and so on the discussion done
in the interviews, as the author explained in the previous section Software
Companies for every theme the related questionnaire question and the level of
agreement. Percentage of Strongly Agree and Agree scales were 70% of the
responses. This is robust evidence of the compatibility between the results of
the interviews and the questionnaire. This makes us depend on the discussion in
the previous section to answer research questions and start setting guidelines
(Recommendations) for software companies to avoiding or decreases the
problem of switching a member of the development team that has a direct

relationship with the customer and maintenance.

Results Comparison with Related works

This section is a comparison between this study and the previous studies
(discussed in Background and Literature Review), which leads to
conclusions that did not included in other sections, in addition to the expected
contribution that is unique to this research compared to previous studies.
According to the results of this research, theme "Types of Turnover" is
consistent with the definitions in (Definition) from related works, such as
Foucault et al.[1] considered it a phenomenon, this was obvious as observed
from all the interviewees and questionnaire participants, aalmost everyone

agrees that this problem exists.
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Theme "Turnover Impact on Maintenance" is consistent with Foucault et al.[1]
that the internal turnover in the same team has almost no effect, in this research
most of the interviews were about the external turnover as the internal was not
considered a problem because the developer remains in the same team. Also,
agree with Bass et al. [3] that the effect of Developer Turnover is harmful in
general or according to the opinion of the majority, as the results show.

As mentioned previously in (External and Internal turnover) that Foucault et
al.[1] does not agree with Mockus' [4], that the new member has no effect, and
through the results of this research, the author also does not agree with Mockus,
as there is an effect for the new member cannot be underestimated

Theme "Developer Turnover Reasons" is consistent with Bass et al. [3], Weller
et al. [16], and Hurley et al. [19]. It relates to the employment environment, and
this is the main reason for the high staff turnover, especially Murrar et al. [18]
that he touched on the same topic in the Palestine region, which is job
satisfaction and turnover, which is proven in this research and strengthens the
results of the two studies.

The theme "New developer difficulties™ is consistent with Izquierdo-Cortazar
et al. [7], Rigby et al.[5] and Nassif et al. [6] (Knowledge Loss and
productivity) In terms of losing the knowledge that is difficult to compensate
On the other hand, there is no theme consistent with Hynninen et al. [12] that
this phenomenon constitutes a cost to the software company. It has been
discussed in the interviews that it represents a cost to the customer, but not the
software company. The theme does not exist possible because the interviewees
do not care about this.

The “Customer Satisfaction” theme of the results of the three interview groups
is consistent with Woods [20] more employee turnover means less customer
satisfaction and vice versa.

Also, the author totally agrees with Hurley et al. [19] on the one hand, as he
linked the topic of employee satisfaction with customer satisfaction, but on the
other hand, the author did not find a paper that places great importance on the

subject of customer satisfaction as it did in this research.
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The theme "New Developer Impact™ in the group of customer interviews, the
results are consistent with what Mockus [8] and Rigby et al.[5] as this
phenomenon negatively affects productivity and the presence of the alternative
developer can reflect the results.

The "Developer Satisfaction™ theme is somewhat in line with what Lin et al. [9]
mentioned "Developer behavior” in terms of the impact of developer behavior
on his survival on the team.

The difference is that the author in this research used the topic of the "Developer
behavior" to find out if the developer is satisfied with his work and whether this
will affect his stay in the team and also the extent of the sincerity of his answers
and discussion with the author

What distinguishes this research from the author's point of view is several points
that are considered an expected contribution compared to the previous studies:
The author explained the problem of OutSource companies and their effect on
the developers, that is, the problem is not only limited to the developer’s
satisfaction with his job due to the local companies themselves, unlike the rest
of the studies, where they focused on the problem due to the software company
itself. Bass et al. [3] and Weller et al. [16] Hurley et al. [19] and Murrar et al.
[18] who studied the same area in which this research is being conducted

Also, the author did not find among the studies what is looking in-depth as he
did in the theme "Handle Turnover effects,” that is how to deal with the effects
of developer turnover and try to reduce them, in addition to finding solutions
specific to the region and come up with guidelines.

There is only mention of limited directives such as Donadelli [13], developers
who have the knowledge take over the abandoned, the project manager can
encourage developers to stay in the team. As mentioned in (Knowledge Loss
and productivity)

In this research, the issues that could encourage the developer to stay in the team
were highlighted in the theme "Encourage developers", and the opinion of those
who participated in the questionnaire was taken, as 66% agreed with doing work

outside the work and 91% agreed with the salary increase (Questions 1.1 and
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1.2) Table 19 (this is normal for any employee, but in the Palestine region, is
related to the presence of another party that affects the satisfaction with the
salary, as was shown in the theme "Encourage developers” and "Developer
Turnover Reasons™) and this was not touched upon by any of the previous
studies.

The issue of customer satisfaction was addressed in a limited manner. In this
research, the author gives great importance in addition to studying the
customer's concern regardless of his satisfaction by asking the interviewers,

whether the developers or customers, which not found in previous studies.
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Conclusion and Future work

5.1 Threats to Validity

1) Conclusion Validity

It is possible to claim that the author is looking for specific results because

usually, the main effect of the developer turnover is the negative effect. Still,

this research does not only relate to the positive and negative impact but rather

on several topics that depend on this effect, whether positive or negative, such

as the customer’s opinion and what matters that lead to his satisfaction even

that there is a developed turnover. Also, the reasons for this turnover in a

specific area. Ultimately instructions to avoid adverse effects if there is

2) Internal Validity

e The interviews were recorded phonetically. Some of the interviewees

refused to record the interview, so the notes were recorded in writing, and
this threatens the accuracy of the recorded observations because the
interviewer needs to focus on the discussion at the same time and because
the thematic analysis depends mainly on what is recorded verbatim. There
was no significant effect as this only happened in two interviews

Some confounding factors affect the study and have a direct relationship
with the region of Palestine, such as economic and political factors. The
Palestinian economy is an unrecognized (non-free) economy that is linked
to the economy of another country and suffers from a closed market, which
means that the local software companies suffer from a market of weak
potential. Also, they face difficulty in exporting their software outside the
country and thus finding other resources other than domestic resources,

which affect their ability to pay salaries that satisfied developers.
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Construct Validity

Interviewer bias to expected results is a fact, so to reduce or avoid the
unconscious bias of the interviewer when asking the question, general
qualitative questions have been created so that they depend on the interviewee

himself in the discussion of the answer he deems appropriate

External validity

e The effect of having specific team members, not all of the supposed team
members that want to generalize to. For example, most of those who
participated in the interviews are either a developer or a team leader and
this is because the structure of the teams in companies is mostly like this,
but what helps here to overcome this threat is that the member works on
various tasks, such as the team leader and the main developer who manage
the team, collects requirements, design, analysis and development. Also,
the developer is developing and is responsible for quality assurance and
testing.

e This study can be generalized to local companies and not to outsourcing
companies, because the study outlines a problem that has three main
components, which is the software built by a development team and a
customer that uses this software. To collect data and feedback, all these
items must be accessed, and this is not available from outsourcing
companies. In addition, according to the analysis done, these outsourcing
companies are part of the problem.

¢ |t cannot be claimed that we can generalize this study outside Palestine,
because as clarified in internal validity there are some confounding factors
affect the study and have a direct relationship with the region of Palestine,
such as economic and political factors. Also, as we see from the analyses,
the problem is related to the outsourcing companies present in the local
market and this factor may not have a strong impact outside Palestine.
These two factors together constitute an obstacle to generalizing this study

outside the region.
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5.2 Difficulties and Obstacles

The author was able to overcome and find alternatives for most of the

difficulties he encountered in this research. Focused on communicating with

software companies and clients.

10-

11-

Many software companies do not want to cooperate by allowing the author
to meet with the development teams

Some companies that have cooperated have expressed reservations about the
individual interviews with the developers. One company requested to
include the team leader when meeting one of the members.

Software companies rejected the request to review documents and records
which show the maintenance issues done by the software company in a
period.

Software companies were worried about giving more information than they
were supposed to provide in order not to harm their interests, as the topic of
the research deals with the relationship with the customer.

Some interview questions not answered because most of the interviewees
warned against giving undesirable information not allowed by the company
management.

Project selection: Several times, the interviewer (the author) requests to
change the project because the proposed project did not fit the research.
The availability of the team members at the time determined for the
interviews by the software company. Based on this the interviews cancelled
with one of the proposed software companies

It is a challenge to find projects that do not include Developer Turnover
Some interviews were taken in writing only because the interviewee did not
allow the recording.

One of the software companies requested the duration of the interviews per
person to be around 20mins, justifying this by lack of time (but the author
pushed to be within the one-hour time frame)

Software companies rejected the request to interview the client of the

project discussed in the interview.
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5.3 Recommendations

This section includes recommending guidelines for software companies to

consider in the system building phase and maintenance phase to avoid turnover

or minimize the negative impacts of turnover. These guidelines were formed from

the summary of the discussion in the interviews and the themes that resulted and

also based on the results of the questionnaire, which came in line with the

opinions of the interviewees. “Documentation” guidelines work with both

explicit and implicit turnover while the other guidelines work only on an explicit

turnover, this is because in an implicit turnover, based on the analysis done, what

is needed is to focus on having clear documentation in order for the developers

to remember what they had written previously themselves.

5.3.1 Guidelines

A) Documentation:

Write systematic documentation that is clear and is being tested because

there is difficulty in dealing with documentation by the new team member.

Code Comments such as (Database objects and attributes, PHP code,
server-side issues)

Document any integration with other systems or any third parties
Business processes documentation

Plans (old and new)

Document the not solved problems and the partially solved problems
Document any communications were done with the business
(customer)

Document all the used technologies and its versions

Document all the used files and folder (system files, code, versions,
exe, documents, ...., etc)

Document all user credentials (Accounts, users names, passwords,
domains, URLS)
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B) Circulate information

C)

D)

e General Handover for more than one developer to discuss the whole

system processes and historical issues. The team leader and main

developer should be available in this handover.

e Development and Maintenance Handover:

o

o

©)

o

o

Code

Integration with other systems or any 3rd parties

Bug tracking

Old or done Development issues

Deployed and the not deployed issues or models

Priorities in maintenance and development

Future development plans

If there are some issues still under development and not completed

Solved problems and the partially solved problems

e Handover on any communications were done with the business

e Handover on all the done analysis

e Handover on the Data it self

e Handover on the used technology, if there are a specific technology used

and the new developer don’t know about it or how to use it

Code standardization

Following standard rules for writing the code, and it is possible to infer

global rules to suit the work of the development team—binding developers

to these rules.

Communication

Initially, knowledge about the relationship with the customer must be

transferred from the old developer or from the team leader to the new

developer. It is preferable to give the new developer a course on how to deal

with customers or ways to communicate with customers in the field of

software or social engineering.
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E) Customer

Try to not affect the customer: Dealing with this as a main rule and
giving it top priority.

Postponing the least important problems, and focusing on the serious
problem that affects the customer’s business

Give extra time to solve problems from the time of the software
company, not from the time of the customer

Maintenance tracking system (to follow up maintenance tickets)

Periodic update to solve common problems
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5.4 Conclusion

In this thesis, the Author discussed the phenomenon of Developer Turnover for
a member of a software development team in terms of its effect on maintenance
and customer satisfaction. Discussed the reasons for this phenomenon in the
Palestine region in addition to setting guidelines to reduce the impact of
Developer Turnover.
To achieve this approach, the author followed exploratory research based on
multiple case studies. The methods of collecting data were interviews with
development teams and customers for the proposed case studies using qualitative
questions to give scope for extracting the opinions of participants, the second
method was a questionnaire to see how developers agree with interview outcome.
The thematic analysis used to analyze the qualitative data, as it is a flexible
method to simplify the analysis process by extracting a valuable achievement
systematically from a large body of data.
The interviews verified in several stages. The questionnaire verified before and
after receiving the answers. 21 themes generated from the analysis, 10 themes for
projects include the phenomenon, 6 for projects that do not include the
phenomenon, and 5 themes from customer interviews.
The conclusion of discussing these themes was, On the one hand, Developer
Turnover has its effect on the development team extending to customer
satisfaction. The reason for the phenomenon related to the Palestine region,
especially the impact of Outsource companies. The second reason is the
precautions to avoid this problem and to handle it are insufficient in terms of
Compensate for knowledge loss, Circulate information, and Documentation. On
the other hand, the absence of the phenomenon reflects positively on the
development team and customer satisfaction. Still, the customer concerned about
the developer leaving the program at any time. Also, the issue of modifying old
code written by the same developer " Implicit turnover of the developer”, based
on this the author categorized the definition of developer turnover into two terms
explicit developer turnover and implicit developer turnover, so that explicit
turnover related to project with developer turnover and implicit turnover

associated to projects without developer turnover.
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The customer prefers to deal with the old developer. Some customers have given
up some of their software due to the phenomenon. However, there remain items
that lead to customer satisfaction, even with frequent Developer Turnover. But it
must be taken seriously and with the attention of the software company.

All the questionnaire participant responses were positive which indicate an
agreement with the generated themes and the discussion done in the interviews.
Percentage of Strongly Agree and Agree scales were 70% of the responses. This
was a robust evidence of the compatibility between the results of the interviews
and the questionnaire.

According to this, the author formulated guidelines considering items from the
interview with development team members and customers to avoid or decreases
the problem of switching a member of the development team that has a direct

relationship with the customer and maintenance.

Future work

This study can be an introduction to future work, building a prediction model
for those who will leave work during the coming period through the use of
Machine learning techniques. This is an interesting idea, but the current study is
required as a prerequisite for understanding the nature of the problem in our

region.
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Appendix A Raw Collected Data

1) Software Companies - Interviews and Codes

Interviews based on the following table:

Project with

Software Turnover

Company Team

Leader
2

Project Without Turnover

Developer | Team Leader Developer

I|c|>

Total Interviewees 14

First Software Company

Team Leader& Developer
Project Twype: Include Developer Turnover

About the project

» Q1 Could you give an idea about the project and its development?
AR A el g Al ell il afell | gy
Project Versions: V1 2014, V2 2017, V3 2019
al da S faladl g i glaal 8 58 €
Team Members: Mainly 3 developers including the team leader
Developer turnover:
Jaall baaea o lelydime D5 (A 5 a0l 168 0 5 a sk paly

Developer Turnover

» Q2 From your point of view what is developer turnover )
{1 Type of Turnover } 1 age =7 £ 80 sday joba ta gy dlae e S0 lS ol Ty ) slan o

B0 Jaall palaall o 8 U 2ngt A ALY e

{11 Palestine (tlawld 3 Liogias  Job o lg o0 e g e a0 OIS 50 S Auals (£ a0 pn g e s g) 10 Al

{2 salary Issue }{Ar5a 2=lls Lg Gl gy TS 30 o CuaTerritory}

B o el s pen DY IS T e e i T 5-8 Cpe T Cpea Do pr al SV g 0 W C Bl el Lyl 3 Al pall e -
{3 Attendance time} plauls

(4 Work roles & 25,50l | 8 s o0 o Vs 5 25000 e JaB ol a0 S0 b 5000 b 4 8 Jani el apaa®Y-
responsibilities}

{4 Work roles & responsibilities}oia ) pe LSl a0 Y-

4 Work roles & responsibilities}d sbueall Cpe A0Laall g Ea¥al) Ex5all Lo ghuey -

{5 Dutsource companies}{11 Palestine Territory}os s < yfh | ploei 24430,

[2 salary Issue} 11 Palestine Territory} coskall et Cilayial de € 350 5 108 2a0 -

{11 Palestine Territory} {6 Job opportunities outside the Jom=8l (pa el A1l = s ALl off 30 5 J"—,l (S Lt .o
country}

{4 Work roles & responsibilities}J=z Jo (€ o eV oy G581 g 5 pa (Jaelh pe B 88 dm

{4 Work roles & responsibilities} Llua (5355 JS15 axic pmaal 43 Byl ghan Loty ol 2 Y-

= A policy to encourage developers to stay in the team

Al gl g Jandl 128 o8 ageadt Cpasl g Re p opalBse e aet JeSl el 8 e ) ea 57 Increase Salary} Sl 33 B8 Ol o e
=BT RPR-PE LY NLAE ) FE PR S g W PP PRI, LRI EUS A A PRS- R PR PPEUPTR [P PRTRST PP

» Q3 What its effect on the project maintenance.

f1No easy} ool solaell Jo Jgodll sl edl

f2Problem of learning New Technology} funa La o1 389 2laf aie adlady -

e EA PR PRI L FESFIN SERPT PR P PPt P N -k TR PRt EE AR TR P S LR
_ { 3Problem of learning to Work on Standards} 4im. is iy

Al 3 At 380y oot o ol i llaalls A0 2 a0 oy ollaall Al T 30 e g dte Bzl i g ey llal g ety ale e
{4Extra Time}

I R CRE VU P F BN S REPLA | [ - S N PRt SV RSN P - [PEI .Y [ [ PR PSS B [ SEREF E T P RN PP L
{5Hard to Update Previons Work}ele Jo=ill g 2d5al esi o 48lia Jos AT jakae 2 5 lecic S eIl g Gl
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¥ Q41Is there an increase in number of complaints and the time to fix the problem due to developer
turnover and from your peoint of view why this increase happened?

shel) (lee e e 0 JSLAA 330 28 e i oy sl sldl Len e gl 0 IS s e i Y-
Tgln ol yall (J21500 L8113 Eh:".'"'-"-g Al

adle Jusadll et g i aelis 28 Lal maadl yglaall agd oo Cw @i a Wialassuma (Kloe el

* Q51Is there an impact on bug tracking after the developer has changed?
Ladfa 2o € aga g TE 2alE ATe s afar Jife ) asmse s BEEA go pball cilsall 538 Ui D88, e Sin
) (g 8 Cain 20 A4 Ay ol s 45 3,0yl S0y 538 4aygin o pa¥) (o | 4555 Lo pa Sl ey AISAD
Al ey 0 ool nn 43 Eials LSS (A nal (e 08 5 ) RIS i S gl gl s (ol
oslmalls Joafh 5l iple 2 A0 T
{Problem of Bug tracking }

{1 Tracking: Extra time to analyze the problem}
{2 Tracking: Extra time to understand the code}

# Q6 What did you do to handle the effects (how turnover was handled in the team)?
You mentioned that there is information lost because the developer left the team only the one who now
1t which considered a knowledge loss

* How the team was managed to circulate information among its members

f1Handover}s: ) ey oS e ¥ 5 el |5 il plaall ol 30 haall e Josll o oo o0

{2Team leader involvement} ic\sisl o8 gy pall 3 pshe (6 oy sy o Ladls gl g pal (-

{3Code Comments} Le? ool atasdl ul (€15 o o) o0 Lal alocio vk € 888 o slaall e callod Lale

sy aa g € a5l 81, 5 S a il F4Not Systematic Documentation) | ooad S5y el Zuie I 240
{5Business Documented}

* What happened when vou faced the problem of knowledge loss that cannot be solved through the
previous points
alals 24 Al Je3l g {6 Extra Time to handle the maintenance} £S5l ags 5 Jilatl izl 8 g Foaly il Jnli
Jade g Jo f5 J 136 5 (palall ik ool S8y o Sl 280 124} T Postpone other tasks) L 1. Jal
S5 ke po AT A0 Jay o3l claall s Tl planiat g il Lzl gl 8 J8 00 3Tl el o g g Al (8T,

* Clarify what is the effect of not circulating information among team members which leads to knowledge
loss on mamntenance

{8 try to not affect the customer} <251 ot § pompall ol 4B Y il el @il o oy 3453 o ) laidalally
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Al Taaal u;]'n JElDall e

{0 Un handled issue by old developer} Lsle pis ol 5 pal tsllae (1€ 45l (fia -
{10 wrong handover} 4ila 5 pay Jall ol 230 ol oall pglaalla jpuall (s si -

{11 New developer hard to communicate with (055! po e 5ol 41050 sag om0l o8 75 8 50 4500 ol i V0
customer}

{12 new developer-unknown details} i 3:€ Lelalifi o pe Lalag W sl e 4588 15030 ma mdfa 1€ o 5 (230 -
{13 old developer — not completed word}ea=is jladls 28 sa g €0l o alla a3l -

3 G gl e OIS A i ) (e s o g ) sl -

{14 understand the code} 550 q48 -

{15 understand the husmess}(u I aags 48 i alla 13Lal) g 5l ags -

{16 More meetings with customer} g o= Vo agal o550 aa s 5K Cdolabal Jaoo

{17 Why problems appeared now}ala geds oY) elad JElaall ois 13-

[ls Is it mew LIS axane Z¥0.00 o) A FEE A BN PN L B (_!.1__1{‘]55 ,q_'n'._xd_'.';-g JELnel ;_!;:-.ci'.‘,'_'-.kﬁjl cals gl 1S Jan
prohlem}

A AR AT e e LS A S0 5 dadl JELT o2a (Ja-

¥ Q7 What is the acceptable number of problems per year or when a change of developer is

considered a risk to the project in terms of maintenance and customer satisfaction?

e Lol s 518 Clar TGN | ey Laaae el 5f] Risk depends on size of problem} U2l pns p dapl o adiey
{2 Risk depends on customer complamt}u_q-.l_p' sl

Taall Adad B b ada B g dgag b
AlEmall i Jay 2ol g W AT amad ey ales Sal0a pepl oo ilgempss 2

Lasie € Can y amad wllin (5% llaly (I o 3,0 S0 dalall ity al 2l s € () s dn g g 2m alics ) o B
Sagnm dilel gl wilne s adie Jodll g alas 230 Al clas u

{3 Turnover considered a complex maintenance}

Customer Safisfaction

*> Q8 How could vou describe the customer satisfaction with the maintenance considering the
existence of developer turnover?

(57 gl il pall e dlis ol o) Vel ) 0 g5 20 b g LBl pall e S (s a5l e
£1 Who will follow up maintenance} 43 wall G2ty 2 Fou (30 e
2 Did old developer solved all current problems}e 8 J8lda ael ys < i ik gal) 138 La-
the new one will act like the old one} Gl Lpghows J, A S Sl st paall | oesia (o
W as full-time as the o M*ng_;m_a_sﬁlmwlunjua_u?\mﬁ_
{5 Will he respond to emails directly and fix the a5 S S350 Jay pdele Bl CBetfl e o Jas
problem, or will we wait}

% e s ’F-ﬂ_,le-ﬂ]" .-_..—15-
6 Fan ‘1111.»_111 r R=1r_u*\r~_. ip}o
AE-J.E._’l___LHyJ'l‘._‘ﬁJi]L_le_\;lJ__j.}'Aj]’q;lH,__L:LJA__\J.l_-L.'aJA!.lM\J_n_._“F_C, CERTEIS ST Al m s e _51_)]! -.'.;‘S.u:!i
{7 Not to deal with the new employee — J8loa o2ie moal 5 Jodll agas o atlafiag ol 459 (81, __‘,_.ALJ s el (d_-_.a

"
g
45

s damlly oy 5 i ol el o als all € aleny o 38 g il e sl m ot o) ae 805 ) S Jes el il call ol T
RV ETECNPEP-E W PENC I e P U BT EAL I RN Ly B3

Developer Behavior

Q9 Where you find yourself on the team. can you explain how you interact with the nature of
your work and position or roles

woerk as Team Leader and developer

Team lead. Analvsis and development
Lpalge po Salflioy a8l pall (J€ 8 Lgoosh 20T 5 lgumTlgl Lot A algall J
Lopen ppale w5550 o 5 ee o Jaii sme (18 5 e M ama sl
[ETIE S T AL R c Py T4 ENe g P
deill el J8 a5t g e alaal 20l s 2l s
sl E.__A.LJ_JL‘;hI ol L L sy o el Sl

{1 Likes current job}

ob
2 Acclimatized to all tasks}
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Developer
Project Tvpe: Include Developer Turnover

About the project

> Q0 Could vou give an idea about the project and its development?
[ -1 N L S | IO
Project Versions: W1 2016, V2 2017, V3 2019
Al gt daladl Al laal JuE K
Team Members: Mainly 3 developers including the team leader
Dieveloper turnover:
Joall v e felis dime o 38 J3A (5o all 158 50 5 0 g 50 pomly

Developer Turnover

> QI1: Can vou explain your role and vour work in the team and whether you have
involved from scratch and/or you have invelved in the change request and
maintenance on the existing modules or one of the other team members modified
your work?
Developer,

QA
Take information from the customer and the team leader

Q2 What difficulties did you encounter when you joined the project (in case you were not in the
project from the beginning)?

Q3 How would vou describe the impact of joining an existing project or leaving a preject on the
required modifications and maintenance?

Don’t know the business, {1 Unknown Business}

don’t know the basics of the required work {2 Unknow tasks}
{14 No problem in new models} €5 s 4 gl 2l E2aa 3l a0
{10 Team Leader & Senior Developer sl a8l 6 508 58 pae (I3 aa b b S 41850 Cgal p anasll Jounll
Involvement}
{3 Unknown Technology }lede daflh o darstiaall o ol Sy dl858 dgal ,
{4 Developer Left g2l Sa ool pal Sl o ail o clan g Jra¥) oalfd ol Qo il . g 2t Cptma 2 5 300 B
the project}
E A Ladle e W0 f4 Code update} 250 Jo (Joa@l 3ol oyl g lpale | Sall dflaglae 5 @ o pball agd 2=l
Al p Tl oif 5 o 03 W 5 2 zgda
ptal ol tEs Jan by 5 a8l lne ol Askls i o slall a3 fes G50 e e lgteade o AN (] pn 5 50K el HlE aea
{5 More meetings with customer }7 Is it a new problem Jlgh v ol Loa a0

Customer Satisfaction

* Q4: How could you describe the customer satisfaction with the maintenance in general?
{1 customer is dissatisfied} JSLEAN =5 pa 038 Y £l Salally
= Q5: How did the customer react in the first time you joined the project (in case the project already
started before you joined it) and in the first problem you encounter?

Customer Satisfied — Problem Solvedjebaia, 6 ol sing, 4oy el o 3G o ol s
) {3 Customer Dissatisfied — less knowledge LLA;LE#C&MM' L,'.;,;.‘:,M ol g ,i-l__L;:lJ\_}S:' ,.]._D.;;r,__-i__.

with the new gl guSs 3 Jebadll (b g sV pang By cae Jalal) aidaboad 4l 5 Jaall Jo Saas

employee — Business problem)

Developer Behavior
# Q6 Where you find yourself on the team, can you explain how you interact with the nature of your
work and position or roles.
il QAU Lgmaii 2]
Likes current job ) olal lead sa g 1a g daa ull o 81 (£,
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Team [Leader &Developer
Project Type: Include Developer Turnover

About the project
* QI1: Could vou give an idea about the project and its development?

Accounting Online system

,;;_-;;Jl'n_".:h.a_gia

Developer Turnover

# Q2 From your point of view what is developer turnover

glea -J-u‘- EEJECAPLy O PP TR PR ETTPELUF SPgR-Ti
LaJ8g g ntall Bl sive o safey sa {1 Type of Turnover } (25 § s pdel JEEY ol Jotll o fylel pes) g glaall ¢foadi 25 130
48 Level of Turnover}dkial iy 5 sl 215

S ale Jo g dis Jdol el o) gl g g el e gl il Al o Ade ke 5 o el o S0 -]
_ s al 5 plnall La 3 1 e J65 4580
A Suaay W i3 g Alaall AT g B A as luma a3 Jeal) Tam g A a0 alg A0 ats lsal AT e dduaw B AET AIGSG Sutal
G g Al gl allil e

Akda Ao Sing pend 1 ppliall g1 5l o Jgeall (B8 pas 5030 22

s i [T

{2 Salary Issue}{11 Palestine Territory}{5 Outsource pxage Dol DI 40 a2 fa i e o alyian e e -]
companies}

[4 Work roles & responsibilities} 1Y) g a8l aa (S poe 2

[4 Work roles & responsibilities}aws Jeil e cmeals ol fae el 3

{11 Palestine Territory} {6 Job opportunities outside the country}lia ool 8 81850 3800 230l sl 4

¥ Q3 Whar its effect on the project maintenance.

Q3all o ¥l 5

{6 Main team (o= 0 Lo Joal Al o e |15 i1 a8y (Slia 0 Cing gelae gl uii ety peme gl alla 13-
member left}

poe Lstall 5 ok o€ ool 8T8 e (38 2a oy 4TV i 2 pn B IS o) s age 2al g) Sl {TBusiness loss} o flaes
{8Document is ot 48 ay 4l p 5 kel oo o 58 pealodic (948 Cimgda gl lgn g gplaall g el oo

enough}
[2 Problem of '_53_[-11110' _,__x_,]_i_ﬁl'l'u i 2y el 18 ;-u"-‘_‘jl OF et Je1 fa ] _"_'.I wling apall dasi eladll le'.u Pl
{OKnowledge Jee: o coms 13las 8% oh e ¥ Lils b Lol 131 Laa 8 prali ) Z00aNS 5 i all (New Technology

}
{10 New problems due to new s sl gl yalt Lﬁd_)u-‘nu—\—'-'-n; TR RIS APREY TR h" J—‘M— loss}
veloper }
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Team Leader & Developer
Project Type: Does not include Developer Turnover

About the project

EPOS for jawwal

Developer Turnover

Q1 How vou descript a maintenance in a system that vou worked in alone without developer
turnover

s el Ja

o 1246 52al Lim 2 a0 5205 8| daed Uy s GG ) it il 2o 5 el (e B 508 (4
Hilpall Sagele 0@t o e Soall 2 ey

T st Jaad aga pe Jla A Al B 5k sa g b e

{1 Less Slea i, o) L8 4050 3 Joa gfee Je | {0 Controlled Maintenance}3 a8 5 et 2o 5 axi
Maintenance }

e Jandl jghaall il an g Al gl 8 58 223574 No Code Document} cphiile s€ 50 5 35S0 205 20d 131 o£1
{8 Extra time ( 2550 € e 2 LI i o8 g puall 0% Zun) 380 o sins 5 phen (] 31850 (J5e 85 5 80
to remember old code}

Customer Satisfaction

ab eyt

e o e Al gl § il L Sl 383l 5 dadiall w3 Customer Satisfied} e J€a ozl o
{4 Familiarity Relationship}d si
e ey Ll AUe Y (85 glad JSLGl | yamy
Developer Behavior
Where vou find vourself on the team, can vou explain how yvou interact with the nature of your work

and position or roles.
>

Tsln g e glaal I TL g L AEEPE A I ad
Lﬂm;uawleduﬁﬁﬂuymu%t&J;JAﬁm%
{3 Finds himself in other positions}

{1 Likes current job}
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Second Software Company

Developer
Project Type: Include Developer Turnover
About the project

% Q0: Could vou give an idea about the project and its development?
Web Application
Maintenance, change requests
He Started working from maintenance phase
With Versions

For more than ohe customer
Team Members: Mainly 3-4 team members

Developer Turnover

* Ql: Can you explain your role and your work in the team and whether you have
involved from scratch and/or vou have involved in the change request and
maintenance on the existing modules or one of the other team members modified
yvour work?

Developer, not mvelved from scratch

# Q2 What difficulties did you encounter when you joined the project (in case you were not in the
project from the beginning)?

% Q3 How would you describe the impact of joining an existing project or leaving a project on the
required modifications and maintenance?

Tl ea 230 gigal g LAl cilsgaall 8 L

cEbal o O g ey o B 0 ey D e 3 agh ang Baed il dic 43Y f] Unknown Business el il ags 2850 ]
diima 50 o eld il 2 8l

?E&ﬁ_yd'l wllas 828
RIS Y TR IT- I + PREE AT PR Ry (ESA L Nl TRTIIPUR ST B = Ny (RSP T P [ PN

Gofall 478 Lo e il Loy 2 S aS€ dy 50 puel s {4 Code update}as plall ey o 80 G ra jue J8 el Lol
oY ey e 2, Cudal Jogk 25l aapa s o i 80y e 0 2m e 40 o)l A€ Sl e paall-

{1 Extra Time to review code} @bl e el a0 2 0 b

gl e puloas rald o (8 13 L g 30l e gty W M g ol e el pall e g A A G 0580 9B o ma e 35y -
{2 New problems due to new developer}, Lall

{3 Extra Time to solve the 4es 1slat ¥ gra gl b pa 3l i I s Sl 8 Japle 05 28y (hoaTh Y g (o 801 -
problem}

{5 No Code Documentation }edodl (Josll o8 180 0 des o 2t 350 g ao-

A da g Vil
{6 Documentation need time}<d, 33k 4¥¥ aleai ¥ auay @558 (€15 CillanSha il alo S5

¢ Aashadl) i g
{7 knowledge loss — back from scratch} siall e xa i 0 8 )
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{8 knowledge loss — cannot be compensate} lola b xilaaty dobia Lo glealle

Adlcall siBad

{0 Maintenance Complexity — Complex code} sl sl Jamy ¥ 5 858 an 28 b fyna jia 22 g
ferlaal 5 a8 madll o e

{10 Positive to change the developer}4iSi sxic Lol Ll 5815 S a0l 2ey 42,8y 13a-

%l i B gall Jaad 0 eyl b La

{11 Work roles & responsibilities} Jeall lazz -

{17 Wew Opportunity ot foa 8 Led g oS ma_tall €053 s Zuad 81 00 508 4 0ilS ol S cponl Bs 4
I:._.ad.q:jl-,_‘p_fjﬂ JLJ'Ig_]...aél'.jb:d:‘_,.gLu_Jl;ljuﬁl E_n‘;ﬂlaﬁﬂg;?[:ﬁ.ﬂ'i EL;JYIMJJ;}‘JLN,-&Q‘IJ};@I EJiJLﬂl'l—

[ 12 Palestine Territory} {19 Not Outsource companies }out source Ji s 5
{12 Palestine Territory}

{13 Job opportunities outside the country}

Customer Satisfaction

#» Q4: How could you describe the customer satisfaction with the maintenance in general?
{1 customer is dissatisfied}

# Q35 How did the customer react in the first time you joined the project (in case the project already
started before you joined it) and in the first problem you encounter?

Tasda s elag o 5 e pee b ) A3 e 50 Gl JaB s A

{5 Relation with customer - overlooks the il e owlafs o 50 fae L08 CHC 3 € 100y o g0 31 EE3AE Ctian
delay }

& S dma Joalall | as sl 'ljl-J.LétluJGA'Ln

{6 Familiarity Relationship} S aledl el oo g 7 ja 8 055 s 30

A0S Vo ) 5 el dagd yalgle Dol aeall pe e ) R e e W 1aa il Alaad I a3l s pa B Dl alen -
{3 Customer Dissatisfied — less knowledge}oiall fye 3= 5 G55 3 g

{7 Customer Dissatisfied — el ddae e cBpa Lallvanie o€ Lo o 5 5 g a0 o e dalay a8l Sl i oty
Frequent developer change}

{8 Customer Dissatisfied-developer does not respond to it} L dba®e W s el o 1030 ies

(12 Customer Dissatisfied Wew gl 4o sl ¥ 128 5 (Lol 2ie pali pll e g il A8 o o pi o8 2 ma waayn
problems due to new developer}

{0 The customer abandons the project } il & o) (Kaa o530

Developer Turnover

* 06 Where yvou find yourself on the team, can vou explain how you interact with the nature of
your work and position or roles.
Tlassd oyl s s

{3 Finds himself in other positions }a8 gelly bl sy Bg ) g 120
{1 Likes current job Jade 8% p& 5 Mol alosy 10 -
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Developer Questions
Project Type: Include Developer Turnover + Contact person
About the project

# QU0: Could you give an idea about the project and its development?
Web Application
Maintenance, change requests
Ktarted working from maintenance phase
With Versions

For one customer
Team Members: Mamly ? team members

Developer Turnover

¥ Ql: Can you explain your role and your work in the team and whether vou have
involved from scratch and/or you have invelved in the change request and
maintenance on the existing modules or one of the other team members modified
your work?

Developer, not involved from scratch

#» Q2 What difficulties did you encounter when you joined the project (in case you were not in the
project from the beginning)?

Q2-Q3 4l o2l p sl o Jaaall o Lgal ; A Ch pmiall 0 L

{4 Code update} 31 ajza 258 Jo Jroatly &y el

{4 Code update} Sas (i€ Viley g 380 Lo gl 3

{4 Code update} e (o345 5k o calia® o 80 ol ol £3 oKaae

{3 e ekt By Al o oL B a8 amad 8N 0 Laell 8 i el i 805 DY) o Ayl
Unknown Technology}

{1 Unknown Business} 1501 34l 5 e 3l age

{1 Unknown Business} gl a3 opse 3l G et 3l ags-

{15 Business Document} s 30 o 3030 a belpea o all (358 am o

{5 No Code Documentation} 255U 3 51 a5 ¥

{16 Code standardization Helps} 3B ol 3 8 Y580 La i alopsy a0l 8 oo g

#» Q3 How would vou describe the impact of joining an existing project or leaving a project on the
required modifications and maintenance?

Faglll 8 Al il e 4g8l) Ao dlady sa pua e prali i o dlgaa 5 ol

{3 Extra Time to solve the problem }iipal sllac! juali; <l plua-

{8 Problem Solving Quality} sl cwd A 35 ylally 285l (la poc 208 8 30 Selify ol (81 ae o e Ao
{8 Problem Solving Quality} creat Ji& Ja pblod " 43 pmall poe Cans 815 Jomil €6 gl 580 o) oS e
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Product manager
Project Type: Include Developer Turnover
About the project

3> Q0: Could you give an idea about the project and its development?
Web Application (HR. system) iy 5 mal Aa.l 2541
Maintenance, change requests
With Versions

For more than one customer
Team Members: Mainly 3-4 team members

Developer Turnover

¥ QI1: Can vou explain yvour role and yvour work in the team and whether vou have
involved from scratch and/or you have involved in the change request and
maintenance on the existing modules or one of the other team members modified
your work?
Contact Person with Customer & Product manager. doing testing and QA also follow 1ssues with
Customers

» Q2 What difficulties did you encounter when you joined the project (in case you were not in the
project from the beginning)?

Q2 ey vie Lyfpaly A el s Lo

{1 Unknown Business} il oo 58 Jlst 5 50 S e 8 S 100
{15 Business Document} i3l oo afld pasl o gay ae 34800 40 521
live{1 Unknown Business} (Jad oLl o3 jlee A0S0 ot 38 35 jms aoc—

* Q3 How would vou describe the impact of joining an existing project or leaving a project on the
required modifications and maintenance? ) )

AL LS A -

{10 Team Leader & Senior Developer Involvement} sal essl Glal pypsey Uiae 2520 ol il gla

13 Extra Time to solve the ki fa b Ui o RIS B4 R P U - P - TSP 47 T EN W

problem}

SNSRI S RANE-E PR er PR ETEASPEN PN 1 Py LRGP s i N USRS PRy 1S R g SRS
s

{4 Code update}lasS ma s of 350 o Jala® B iy peem a1 30050 snall pra paall | s Lavico

{3 Exira Time to solve the problem}<$.0 8%

FELLRA I PY

Atz pelal g e 3l e Bl 3 Gl e -

(loem pllails Vg8 s oFL I im0 Lails aal 281 ) al€ e 2 pm pr 3 el Y o) Jglade

{3 Extra Time to solve the problem}desl <ol 5aly3 (35 oo & 18 il o

Customer Satisfaction

3 0Q4: How could you describe the customer satisfaction with the maintenance in general?
A el Dsa¥) €0 11 customer is dissatisfied}

> Q5 How did the castomer react in the first time yon joined the project (in case the project already
started before you joined it) and in the first problem you encounter?

ol e S

(4] U= U S SRR IR BN P TIPS WP VEC A I P B I S P PG
{10 Customer ask about the left developer &5 g3 (s sl joe cyen ) fa
gl paol dme 30 a1

{11 Not a big effect on the customer} os3l o ves 50 KLl

{6 Familiarity Relation

Developer Turnover

*> 06 Where you find yourself on the team, can you explain how you interact with the nature of
your work and poesition or roles.

Tlaasd ol s s

Business & contact J' =i
;_..—né-l'l g8 g iam

{1 Likes current job}
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Developer Questions
Project Type: Doesn’t Include Developer Turnover
About the project

Web Application
Maintenance, change requests
With Versions

Team Members: Mainly 2 team members

Developer Turnover
Q1 How you descript a maintenance in a system that you worked in alone without developer turnover

11 More comfort to the developer}aieall 8 Lo pas g o jaall ma gl Loias
{10 Less Maintenance time} 28 1 & £ s> (5 8

Mamtenance Complexity

{2 Customer dissatisfied — delay in maintenance -old code} s 3,8 p e M35,
{12 Controlled Code} {1 No Complexity in the Normal situation} 283 Jaas ¥ 2aaly (pas e 280 o o plavall

Customer Satisfaction
[4 Familiarity ispall o 3882 £ joe 5a¥lp g pnall o 5 o8 p Jantin ¥ alale o5l e 5 el calepall in ny
{3 Customer Satisfied} £ gs3 5 Relationship}
sl ot ) cony puaWls &y il o Ll i peall

Developer Behavior
Tlaand (ol elin ads

{3 Finds himself in other positions} s Gaty alid eag daa gl 1 qdi 130
{1 Likes current job jade % ue 5 Mol alisy A0 -
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Third Software Company

Team Leader &Developer
Project Type: Include Developer Turnover

About the project

% Ql: Could you give an idea about the project and its development?
Mobile Application
Maintenance, change requests
[started working from maintenance phase
With Versions
Team Members: Mainly 5-6 team members

Developer Turnover

¥ Q2 From yvour point of view what is developer turnover
Ol 55 8 5y la Sl g aall preas 50 afle g dealiadzg plag Sl e ghese e S gl ) ol o e ol 18 8 1€ 5
i1 Type of Turnover }ree 45akae (e c oy g8 ol ol € 131, Sey g3 )

[

A5 mazall Jaad T il s e

{4 Work roles & responsibilities} lack of engagement -
{2 Salary Issue}, e ixtiu
{a work roles & responsibilities}éuis o= o185 0y g
{5 Dutsource companies}Outsource companies {11 Palestine Territory }-
{6 Job opportunities outside the country}{11 Palestine _E|'|itol",.-}.5-é3,_) TRt
A policy to encourage developers to stay in the team
19 Job Environment)de=ll jlfe 3 s e el i e el cileladial Cnas.
(10 OFff work Activities Jda=l! o 32 s < B (Jao

» Q3 What its effect on the project maintenance.

delivery time ol s a3

{4Extra Time}

{2Problem of learning New Technology}us oo sl o€ (i =y 3l gra jaall o) e SE
{1No easy fodSlaad Ja a5 88 050 8 e peall el

=
A Gl dndlBa ‘-.__-I JJ_L.l ad g da DA
{_C_‘\Kng'._t_'le;jge 1353}._;5_.=]H ST T4 RN - TP S Flezs AT anlgh &l

¥ Q4)Isthere an increase in number of complaints and the time to fix the problem due to developer
turnover and from your point of view why this increase happened?
Bzl Y o) dassdall am and S €130 8L, JELSGN s ag G aad
¥ Q5) Is there an impact on bug tracking after the developer has changed?
cEat g Jgal dafliell rymdienga p (Mo 8 | revenging system s pl 130 L gt (KIS0 dailBa Gy ymim ye 2 3
{ 4Tracking: more difficalt to track problems }
Dieveloper
Project Type: Doesn’t Include Developer Turnover
About the project
Web Applications

Developer Turnover

Lo Cuamagra Joas iy al a gllis e 4 li

11 Less Maintenance} JSLSe Ll 2o o0V 5 pre e (baf 28 al o il 3300 10 e a_iliie aaic o o

{8 Extra time 35 il aigy 4858 130al 5 = oS0 (08 Ll 855, 0 4180 550 5 250 5 e prall el 485 anf 3 810 ga U S50 e
to remember old code}

Customer Satisfaction

{3 Customer Satisfied } gl 885 Ll Guds s la W1 85l e (g 450 20 0

Developer Behavior

Where yvou find vourself on the team, can yvou explain how you interact with the nature of yvour work and
position or roleg|
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Fourth Software Company

[Team Leader
Project Type: Include Developer Turnover

About the praject

# (QI): Could you give an idea about the project and its development?
Project Versions:
A BT dak s sl S5 % K
Team Members: Mainly 3 developers including the team leader
Developer turnover:
Jadll Laze o felis aisme 2o 3 (S 0l 18 5 5 03 sk pualy

Developer Turnover

# (Q2) From your point of view what is developer turnover

- R Y T P L L | ) E TS S P TEEA) TNE :JiiJai_ﬂ'alJéjm‘sﬁ:m_giJJ.:uiFchmE_aﬁ
11 Type of Turnover } A8 uall Bl aalaiatc §puydnal

i gall 85 13lad

{4 Work roles & responsibilities} J=5ls 715 ya ol

{4 Work roles & responsibilities] S5 < jaey (hadl (o3 Sanb 4 12 Salary Issue} gt o8 ol (o e waic -
{5 Qutsource companies}{11 Palestine Territory}aslisput source Ji A8 -

{6 Job opportunities outside the country}asas jiull _soll sa ¢ Sout source J-

* A policy to encourage developers to stay in the team

# (Q3) What its effect on the project maintenance.

{14Communication with Customer} sl me 1 fbal

{4Extra Time }daal) 35 5la 5 Jaall 8 5 o030 st 3 Lo 58 mal 361 085 20

Lt el o Y A0S0 o g RS AR il o0 o (s o 0 S e 3 Tgeallid (e 5 AE e QLS s
[OKnowledge lossligal 3o jusgo poall pa 55 Ladl g Lparlid 8arY 5 jaa

{4Extra Time }ASaell agil Jpll e g 2aly

{10New problems due to new developer} o=l e o s oS Joms -

# (Q4)Is there an increase in number of complaints and the time to fix the problem due to developer
turnover and from your point of view why this increase happened?

-l e dlCnalle g g o Al 580 B e JOB AR a5 o) e €1 JELN e Bal 3y 85 Y AlES -

# (Q35) Is there an impact on bug tracking after the developer has changed?
s sl S0 da il A0 B e S
{4 Tracking: more difficult to track problems}
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¥ (Q6) What did you do to handle the effects (how turnover was handled in the team)?
1A gl jall S20lae 5 lgla 5 21850 e | gelaliag s (e 8 s all ey el g rete pul g 3855 a0 -
{2Team Leader & Senior Developer Involvement } {19Circulate information among its JSLia g
members }
sal g el o ol e LYY iy 3 S0 atly a3l 5 5hen o 355 -
{1Handover from leaver to new comer} {3Business Documented}
affyal o Jo Jo larie 81 e € o padl -
{6 Extra Time to handle the maintenance }A€adl Jad il Jale alaadad -

¥ Q7 What is the acceptable number of problems per year or when a change of developer is
considered a risk to the project in terms of maintenance and customer satisfaction?
{1 Risk depends on size of problem}Jsliall roe pud g 10000 ana vien

TAdlpuall afad B e asan il ga agag b
Al e o Sty e Joms tuny Sl 8 e S5 aneil 80 et il sl o a1 -
{3 Turnover considered a complex maintenance}

Cusromer Satisfaction

#» ()8 How could vou describe the customer satisfaction with the maintenance considering the
existence of developer turnover?

aim Sl Lallag anlp pas e Jalady cmy g 30
{6 Familiarity Relationship}

el Jly gl iy (0 50
Al o e sl pasd 5 12240 sl e R
{0 customer complains because of abandoned a reliable developer }

Allaill it g a3 ) Bl el Jom g5 (S0
{11 The customer abandons the project }

Developer Behavior

# Q9: Where you find yourself on the team, can you explain how you interact with the nature of
yvour work and position or roles

Zaa sl cpa g el
peantl 58 ge T a8 g3

{1 Likes current job}
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2) Customer - Interviews and Codes

First Customer

Q1: Could vou explain to me how the maintenance and modifications to the project are done
and how satisfied vou are?
TAG el ) g Adlsall pun g it
[2 Dissatisfied - Delay in Maintenance } salue Lilaae Ja 20 281401 Satisfied Generally} geo=ly g

i.uli.au__)a_“}d:la l'v;'—'l:l\_gi_‘_\-.-ni_:'l.lll ﬁl‘lj:’-:nlll‘jll.l:- 5__I_|J_.¢.C_...nje 'If._,.\ul_'k’l .j-___)]n__p 3'#@&1&;].& 3oy pro lus¥ e
[3 Dissatisfied - Mo Tracking system oS s <yl 1lal § 21550

(4 Dissatisfied - No QA or < gl sel gy geaais gb asiio s 2o 00 Vs e Jm o0 b 20l g (B palite o pas puall

reviewH5 Dissatizfied - Mo developer backup

Q2: Can vou give me a good idea of the points that make you satisfied or dissatisfied with the

services and maintenance provided by the team members?
{1 satisfied - SLA}, =l ol=as SLA 255

{2 satisfied - Consider complaints seriously BBl Jas za el 2 ol 13} agaas b 188 o0 Lzl

Q3: Do vou prefer to deal with a team member involved in the project from the beginning or a
newcomer and why, and how satisfied with dealing with them?
ard e 81 g p el BB o il s il Y {1 New developer - better) s e gre G813 Jusdl S naal
ol o e A 3t g e i Lela s 0T e il (Jams a8 )t ddal) el e S5 D el G e
(2 Old developer - uncooperative} Llistes a3 el jay
{3 New developer - take problems &l Jeas Jo 1000 308y Cogu g @la pall a3g] doas of 2isa) o gaell

{4 Mew developer — Satisfied results regardless of the _5_935:-1"' o el pass ass e il 30 & sceriously |
ail€a s el e eas SLAJ s delay |

Q4: Did vou notice in this project a change in the way maintenance is provided and the time
provided for maintenance? . i
T gmal) i AllaTa AlS0a Cugal 5 i

i 35 gl o 5 ticketing system pras oSl meeell poalin (Jead laligal  am
eyl
Sl ey Ll aalar g plets panall o o) et g jll puad e

walng e b as (81 handover 4l e s ama g hes g0 sel g et
el s 0 o) omy e s o

T el el 12 | g s 220 2 )

s s ey Fsay calle apdlen (Sl g gl (G g guim pall | gallas o) g slaamss (58 0 ol 0
L%‘_;jﬂ..l“ ﬂJL&'@J\JMEJLLM'Il}L::\'l# E_.l'_'lﬂ.__‘;_!.ﬁ'_vﬂj__l

JSLad) oia (Jants Llans V3 5 udine il s Ll o3 el Ll
Lgumtios agtl Lo puas 5 pma el 30 annr allasiudy oo o) ISLT paal) o peald damm g 0Bty allll Sl o il
lgnd ;o g8l

o Jolonall s o Tl g6 i Alon ma oy e prall (ot s 88 o alial e mals il o i mal all i
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Second Customer

Q1: Could you explain to me how the maintenance and modifications to the project are done
and how satisfied you are?
Tl e el Ja
1 satisfied Generally} st wdas J8lad) @y g so gy |l ol (B
._'.LH_}]IJI __AU:_LA]I‘_';,A_‘;_A‘;_Iﬁ:I‘:‘ Il'\-l".-l-.'-:"'j:j' -4.3.;:_35;'-&5,33"- i
[ tenancejsie e luls |pn g ¥ e | pslatsd ol jall | iy
R - =TT AP

Q2: Can vou give me a good idea of the points that make vou satisfied or dissatisfied with the

services and maintenance provided by the team members?
Thads Al Jras L

6 Satisfied - developer backup Jua¥) s s ansal ol 513 uay e jue o 80 35m g
{7 Familiarity Relationship JAuas sl il

Q3: Do you prefer to deal with a team member involved in the project from the beginning or a
newcomer and why, and how satisfied with dealing with them?
{10 New developer - Better cooperation Jaill e 1683 81 woall ~Saed o glate 5 B3 S 13 e el g giise ise
111 Old Developer — 25805 a3l aals 4% {5 Old developer - betterfmll (mdl g geedl | i Jo o8,
Understand Business}i{12 Old Developer — Understand Code}
Q4: Did you notice in this project a change in the way maintenance is provided and the time

provided for maintenance? . i
T gmall A% ABlaZ, AlESa Syaly i

gl adiadl

a2m A8 5 pa e s el allall ol 5 I N s all o ool
A A

susall dag ) 2850

03 2 pma e 4 bl o Jassl

IJS}:E:\!I,_I. =Ll Ilu“i'.ﬂn_-.l"_.:"]l .\_';._-_Iﬁ‘fl

ise oo |t ol Jaall gl oy deally puals dagall-

e eyt g ppaled el s | gn gy ] el 3 ity 3nls 2l o (sl gl it 88l pie -
Liele Dglems 5 jal oo fltta ppvie pain ) 25 agta

Lo e g g 8la mhics il gall | gy
Ul | plas e e o JE 20

sl iy 5 S5 sl e puall gl e o 9510 ) e W5 8 el Gle s 81
il Sae g 35 8 e e s L (Jaal anld e el Lsad
dpmgpe et Aol 25 pn g el ok Ll e a8l wlSns 2 E ]
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Third Customer

Q1: Could you explain to me how the maintenance and modifications to the project are done
and how satisfied you are?

No Answer!

Q2: Can vou give me a good idea of the points that make you satisfied or dissatisfied with the
services and maintenance provided by the team members?

sl lad (A gl

{4 satisfied - Understand 'mlblhl agisg A8, plis3oluey {3 Satisfied - Better Communication} i) dhal g
Requirements}

Lo Qa1 gt
{5 Dissatisfied - Late response} %! 3l gues moad Jao pgr 28 S el o)

Q3: Do vou prefer to deal with a team member involved in the project from the beginning or a
newcomer and why, and how satisfied with dealing with them?
38 ane il Y Sl s s g3 minll I8 ol Saf5 Old developer - better} gl o (g3 pasal o (lalall ol
hale ar¥ =By Fay % {6 Old developer — better dealing with problems} et o JSlael) wa Jalaall | o
{7 0ld developer — save time} sl Jetan W5 lin ppe Lo s gl

fo Lol aain g S0 s dalasy {8 New developer - Better Communication] B! dual 8 3 s pasall juss
Mew developer - Understand Requirements}

(3 New developer - take problems seriously Jloblh 26n] | tes 1uall sl

(Q4: Did vou notice in this project a change in the way maintenance is provided and the time
provided for maintenance? . i
Tl e AdlC Al gy b
A g2 g el 2 RN arY i R (Y1 B
ata s g Bal g asm gl g aagdy S0 T 5
IR PR PR LTI NP NG R VNP JE PR PGS
gl el ll ) il g s o dla gl (i

g praza il vl 5 8 2

S0 e 2065 3 5 60 ) s st (las g 28 S el o -

Lol g okte S Al dmdie el s Vi g ale pa e 80 tm o ) e e 3l ey il

o felea el i ol Rl gy 8 o) sl o el da el el g T S50 ol e ey o Lalagal s sl pimns
cadall e pell
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Fourth Customer

(Q1: Could vou explain to me how the maintenance and modifications to the project are done

and how satisfied vou are?
faze ol e g ddlall iy i

11 satisfied Generally} ol %80 Al dads ale J08 18y s ety il pall e

(Q2: Can you give me a good idea of the points that make vou satisfied or dissatisfied with the
services and maintenance provided by the team members?
L=l

{6 Dissatisfied - cost Jale asall A sty s1ed o 2 g pdie M il (8 (Jy g Ol glaa s g olaT IS JuloTl)
B S T SN (B S P P YRR VA MR Ll FRTP IS PN i R PLA P [ YN (U
{9 Dissatisfied — low qua i'.‘,'}ajs-—i

=l

{8 satisfied- Ticketing system help Patlie andic ta gy 0€ GlE5adl o il s

110 satisfied - Periodic Upgrade } sUsill Cunal (ee 335k e JSLGN 4

{7 Familiarity Relationship } kel e 3e 3pm

Q3: Do vou prefer to deal with a team member involved in the project from the beginning or a
newcomer and why, and how satisfied with dealing with them?

#osdal Ut Ja ety Ueady 5 lan o pualad S| g gl dy) e dpmse a3 g slee da 2o skedl Crsa
{2 Old developer - uncooperative} Lisi4as Joladll aoe Lk 4

{5 01d Jeadl ps o 15 50047 4o e AT IK g e Jae IS AT jacd e g
developer - better}

{1 New JSlad) pren da shaas ol 5 las 30 35 3y Janll Jlans sk an 5 S g sl 4lla
developer - better}

(Q4: Did vou notice in this project a change in the way maintenance is provided and the time
provided for maintenance?

Tl Al Adleis 1L cgals o

G A 5 i s ¥ JB 08 IS
Sauan (Sl A2 madly

e s

bl S5 Tl cegladdy s €5 i

fomd Al o g 2lias A g s

Topaa il il 138 1 g0 s a1 a1
AV e Jgat g b EL JRAN ey o0y chaun gl S 13l S8y

3 Jandls bl AW g adloall By ridag sual) any | haall (2 )8 343 audiled Y Uinad el 31 3 deadlined) £ s s
B Gk o) b pRaa

o) lals AICad) Jas al 13IRisk 1 Jaady 18 HAT A a8 ) Juad e AN skl e il ol 440 el
S A0 E 0 pe ALEAN Ja g Al g 3 00N g gl

Alad Ay gay Al aas g dgab) cay AU Jiad plnea
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Appendix B Sentences, Codes and Themes

1) Codes and Sentences (Interview extract)

With Developer Turnover

Posi | Q | Inter | Interview extract Code
tion view
TL 2 | Al 250 Az gy dloo b Uy WS 25 jshe dzgy | 1 Type of Turnover
Laid oo S zyu 9 S
2 | Al O Cua plandd 8 Lia gead il )l A15a | 2 Salary Issue 11 Palestine Territory
Aiaia salally Ll 5, S,
2 Al < gy ol V) 5 Y ol gall gy ol 1Y) 5 o) sall 00 | 3 Attendance time
5-8 (o Nia (pza
2 | AL 8yl gl diilgd 9 Jaddl dambo eguxady | 4 Work roles and responsibilities
2 | Al oLyl e dmliadl L Y | 4 Work roles and responsibilities
2 | Al J9guedl (po dlilull 9 de3ll dmsliadl e g Y | 4 Work roles and responsibilities
2 | Al ougw 9Vl lshaa | 11 Palestine Territory 5 Outsource companies
2 | AL oo Wl ol dluad 25 @3 3b oladl e wiS | 11 Palestine Territory 6 Job opportunities
J2d | outside the country
2 | Al slodl Jay AS1g ey (po Joadl (10 848 dmo | 4 Work roles and responsibilities
2 | Al dd9gun Jomy 0l Y | 4 Work roles and responsibilities
2 | Al lesl 83Ly | 7 Increase Salary
2 | A2 JEY 5l Jalll & el sus) ) shaall dasi 5131 | 1 Type of Turnover
(Y g s il
2 | A2 s sl 35 Le IS5 & g piall o) sise o adizy | 8 Level of Turnover
AE 340
2 | A2 9l W (e Gy poye e dgua>9 3k Cowe | 2 Salary Issue 11 Palestine Territory 5
wws~ | Outsource companies
A2 3 Y 5 adill ae BEYI 22e | 4 Work roles and responsibilities
A2 Al Jall) (sl O (Sas gl | 4 Work roles and responsibilities
A2 Llls e yaall @ il ASE juiay¥ S = WA Jaull | 11 Palestine Territory 6 Job opportunities
outside the country
211 et ey dad (Rilg g9 e e Jaidy mane | 1 Type of Turnover
Jo8 O el o dlas aus 90 Jo eadeudll j5-T
QW plaad Bguwg douply (o Cdud H3al § S
Bl
2 |1 Jaill ~U e gad | 4 Work roles and responsibilities
2 |1 Caal 8y Judl i e | 2 Salary Issue
2 |1 A Olmes Juadl Jas dande | 4 Work roles and responsibilities
2 |1 4.ilie QUt SOUrced! <iS »% | 11 Palestine Territory 5 Outsource companies
2 |1 2sana il il e s 58l out sourced) | 11 Palestine Territory 6 Job opportunities
outside the country
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2 |H oaddi ) o) Hal el el S B S |1 Type of Turnover
w58 adia g sl 4y yhay G0 5 ) e J e
D) oill il 05K Ll il
2 | H lack of engagement | 4 Work roles and responsibilities
2 | H (e s | 2 Salary Issue
2 |H 3 o2 4415 <y a3 | 4 Work roles and responsibilities
2 |H Outsource companies | 11 Palestine Territory 5 Outsource companies
2 | H b ol saudl | 11 Palestine Territory 6 Job opportunities
outside the country
2 el S0y A3 g 30 pildae ] Jin o jaall Clelaial Callzs | 9 Job Environment
2 daad) e 4 jla Glllis dae | 10 OFf work Activities
3 AL allshdl e Jeudl 5eWL gud | INO easy
3 | AL 3aaa L o) 53S0 ale e llay | 2Problem of learning New Technology
3 | AL Alpall 5 o ohaily daiall 48 yhall alat ate llaiy | 3Problem of learning to Work on
e o8 o) oo | Standards
3 |Al s 4 ilal g ling Gl Jadlly ol ye 4Extra Time
lpal) Slady Coglhadl Al & iy o3
3 | AL S Jaall ) shaall & 53 amy Jalill 4xa) e A5 | 5Hard to Update Previous Work
AUS, Lalad) a3y yha 4 aal 5 JS O o ¢ 5 i)
DS a5 aad dllia () oSy ALy Jadail) 5l 3 SY)
Bl e e il dee AT sl 3y Latie
Leale Jaaatll
4 1AL | om e o S T 50 s 0 e i
3l el JSLiall 81 55 il s il ) sdaal) Jac
e
AL s are o Bl ) dalay Buss JSUie el
oeliy o Lal aall ) ghaall
5 A1 gl 9 Aanll dalio Wis S Agzg <39 dsbd | 1 Tracking: Extra time to analyze the
o O S daggie y9adl asd 4S5 b wgd | problem
39S &S 3289 gasalal goryy 4Y 35S
5| A1 Llgl g 8IS Jmoldl drgy ALl dmlie wie | 2 Tracking: Extra time to understand the
sl JLasdl gl s w39y il Jd=5 | code
6 | Al Culdll ) shaall @l ) shaall (e Jrill J&5 Jee a3 | LHandover
6 | Al ke (5Y s Jids o Wil gl Al i 2 Team Leader and Senior Developer
de Uiyl a8 5 & | INvolvement
6 | Al o5 Ll alinia e 5SS o) shaall (e callas Laila 3Code Comments
L ol qanl Gl (15 0l
6 | Al el JC3 Ll e &I A€ | 4Nt Systematic Documentation
6 | Al G si€a 5 3sa 50 4l a3l | SBusiness Documented
6 | Al AUCEA agh 5 Jalail 8Ll ¢ oy Jiay gl Jall | 6 Extra Time to handle the maintenance
6 | Al Alal) Sl Jad alals 23y A1 J2id) | 7 Postpone other tasks
6 | Al BY el ) Dluall e @l i Y o Jslas 8 try to not affect the customer
i gl Jalay g guin gl )i
6 | Al 9 Un handled issue by old developer

Lelars oy ol ) ol o slhas S
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6 | A1 Jadll alisd (Al o) saall ) shadlls ) sall Juasi | 10 wrong handover
LA 3 ) gy
6 | Al 11 New developer hard to communicate
L e Aaially Al 2y s3ay (52 with customer
6 | Al Y el g S gl e adie (IS &5 G 12 new developer-unknown details
558 Lelaaliiy o e Lgalay
6 | Al saal 5 Jlaily alB g4 5 uilSiid Ja calls oy 530 | 13 0ld developer — not completed work
6 | Al 2l agé | 14 understand the code
6 | Al o))l agh | 15 understand the business
6 | Al 30 OIS e agdl () 53 3l a0 S Clelainl Joe | 16 More meetings with customer
6 | Al b Gl 5 ) edas JSLa) 038 13 | 17 Why problems appeared now
6 | Al iy anl g alla Ja o6 @l i o3l Cali sall IS Ja 18 Is it new problem
LIS span A ) o) 4006 Al
7 | Al Al aas s dapda e adiey | 1 Risk depends on size of problem
7 | A1 oS5 e Lyl 3 48 IS cilee AISEAN Ja =y | 2 Risk depends on customer complaint
O
7 | Al iy bl 8 4lia selh 5 Calisa s A 2 jma 3 Turnover considered a complex
Al 038 Jagy 3l 3a g Y 43 2das | Maintenance
3 | A2 DS Gaany shas o) (il i) geme gl 1Ll 131 | 6 Main team member left
L el gl Ao ppalina ) 536 i) a3y (<L
3 | A2 b OIS 5l in agie dal ) aallay 3 plaa 7Business loss
5 Cia S 5all B8 (i (358 2 50 43V e S 50
Al lay Hshall 5 Guigll gme aa uglal)
3 | A2 818 (o (A a0 A8 e oS50 A S 1 s | 8Document is not enough
Dshall ) Guisll suae aa usladl 5 e 5iS 2l
OF et dS ) paiodic () 6K Cumyda sl lea
Aiilia 5 433aai 5 ¢ 5 il
3| A2 5 & glisg aaallanss shall g M dlia | 2 Problem of learning New Technology
12 Alally el Ji galisdl o oo UK
o> Sl
3 | A2 1alas e o) m ¥ Ailua aie lla 131 L 8 | 9K NoOwledge loss
Jam O
3 | A2 Al ke by s dikia b mdeas o Sasd 10 New problems due to new developer
S el ) & S oy 3
3 | A2 Y 45 Dlaall 8588 )8 38k o) alaien ¥ 11Cannot make a decision in Maintenance
Sl O 2 5 G
3 [ A2 e ale Kl aill (K5 b g g om0 Sl 36 | 9K nOWledge loss
cﬂ)ﬂ L..Sm J‘,Lml\
3 | A2 Sle Jaani Jie ) ) sladl) 44 Lo agd 8 4l 5Hard to update previous work
ASLAN 228 e (lSa (e 3 S ma Jalai AILS
3 | A2 12redundancy in work

Dshall ¥ Jadlly uiliiag ) (A sy agle Telsy
DJMDJ;‘JL”}\JC)AM‘NAJ:}JAJ\
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Documentation
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1risk depends on size of problem
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A2

il (e 2 S Ll e ) shas e ST gl

4Multi Developers update same code

O ae dailiall

14Communication with Customer

Jeall A 5 0530 02 39 Le 5 yeal JiS) 5 231,
Jeall 44y )la

4Extra Time

43Y Lealin) Al ) ga¥) 5 S sl a3 A
S 4S5 Dl &y () (Sae g o JS
u&dﬁyaﬁﬂ@)y\i\o&u\j&m&
Al de s o i) aa G Lail g Leaidiss

9Knowledge loss

U all agdl Jshal i 23,

4Extra Time

Al e e Siny gl Jony

10New problems due to new developer




116

4! 358 A8 e IS8 ASEA Ja 055 o (San
S A By ASAll g g Sy 5 A
4 850 B e JS8 A8 da 058 0) e
S A B e ASAll g g Sy 5 A
511 Ol Sy g Aalialy ASha A juan Sae | 4 Tracking: more difficult to track
5 )13 | problems
6|1 5 AR Caalia | gaadaiony (el E e i) aa o | 2Team Leader and Senior Developer
JSLie (g1 @ )al apanll e juall aclise 5 Lela | INVOIVEmeNt
6 |1 Canlia | gapdaon (add je JiS) aa g 48l Sy | 19Circulate information among its members
o) &Ial aaall e yudll Bac s 5 el 5 AU
JSlia
6|l 39S g il Sgums e (3595 d>92 | BBUSIness Documented
6 || @)l monell (o el e slaxedl @og | THandover from leaver to new comer
6|1 Uil Jal cd ) Jale alaaiind | 6 Extra Time to handle the maintenance
701 JSLaall axe s 4SAAD) aaa caua | 1 Risk depends on size of problem
701 o) BASY wiad 2l el Ol Gdw o) | 3 Turnover considered a complex
maintenance
3 [H delivery time ealudll c39 456 | 4Extra Time
3 |H S o s G yry aall sl ol (e S| 2Problem of learning New Technology
3 |H JSLEAl) s 3858 J5) (A g el camaty | INO eBSY
3 |H 2SI AUST U ) jaal 5 A slas glamy S aal 53 0l | 9K NOWledge loss
saall e
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5|H d2 g @ 13 boguas Slawll dalio Dgase oo i | ATracking: more difficult to track
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6 | H o) ldandle a5 5 4l il Al 2SI (38565 | 3Code Comments
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8 | Al lpall daliag o stae ) (e | 1 Who will follow up maintenance
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Al Tl ) Alnadd e g mapuall Je 2525 03 | 6 Familiarity Relationship
Aan )Y ity paal) ae olSH Cagus Ja(4dll d8De
Baal 4xe Calail) (oAl ol aa A83al) AS LS
Ol
Al g diima o) 5 4S80 s 5 30 ) (Swad | 7 Not to deal with the new employee — Business
43 Aa) ey callay g sl Cala gall pe Jaladll a2 | problem
Y s (A 4B 2 1 Y ) 3 Al oy 0 Y
gl 5 Sl agdy (o)) auaivg Al 43Y (Klg ads
JSUBA sdic
Al IS (A i 2a3 5 Leaad Ll aat Al pleall US| 1 Likes current job
&8 gl
Al Lealge ane ildilis | 2 Acclimatized to all tasks
A2 las eliy 9030 | 8 customer is dissatisfied
A2 iy ) shaa (e A LS A8 AN (e (g 0 W S35 | 9 customer complains because of abandoned a
4ile | reliable developer
A2 Jailh 485 jauaa ¢ | 10 Old Developer source of trust
A2 Jhe Jaay g Joll) 2 ¥ iy ) shas ela g | 7 Not to deal with the new employee — Business
idlually | problem
A2 OY & spdiaall AN s ol () o o) (Sas | 11 The customer abandons the project
Ragll JaSs 0 by o) 232l sl
A2 123 apadll (e Gy paall  shadll () 54 O (Saa | 12 Customer Satisfied — New better then Old
O ) e bl i
A2 Jaail A (3 sda Jy ) (Sae i oll Jale | 13 Customer Satisfied — Extra time
e uall o e g3l O s (8 skl
Al eliac ) 408 sac Lue
A2 il glaall man g i all JSa Jag 4ndi 253 45S1 | 3 Finds himself in other positions
Leldais
A2 Sl alee gy | 1 Likes current job
I aie Jly il g asl 5 (ads ae Jalaty sy (g5 30) | 6 Familiarity Relationship
I da e sliay paal 3 I (5o 1) S3dy (Sas | 9 customer complains because of abandoned a
iK%l | reliable developer
[ AUaill a8y 50 ) O As yal Jua 63 (Saa | 11 The customer abandons the project
| rinadal (38 50 oY) 4 a8 ) Jail) | 1 Likes current job
H B8 zling g ) e yaall e 3 g2t 6 3 | 6 Familiarity Relationship
sl e 3 gasll
H 050N (e s 58S ) Ul el aal g8 8l | 14 Customer Satisfied — No complaints
Dev A Don’t know the business, 1 Unknown Business
A don’t know the basics of the required 2 Unknow tasks
work
A U dia Lgh 4a ) Al 3a30a)) 3l all | 14 NoO problem in new models
A ledde alxil) g deadiual o o) sl Al dgal 5 | 3 Unknown Technology
A slale cuall ailaglaa 5 ¢ g il agd 4 gmal | 4 Code update
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2 | UBS1 g Jaaad bl vie a3yl hall agd A1S0e Jl | 1 Unknown Business
e 5 Jany G iy (S i 3l g
e ) Jie gali by g 3 (Sl
2 | UBS1 Ay Hlall (a0 SIS a0 S Gad Liayl | 4 Code update
Lo g caualily Loy 2 SIS 45y Hla el juad
Gl 4
2 | UBSL | Jadll al (S1osSl (6 sise e Giisiasagaxe | 5 No Code Documentation
)
2 | UBS1 doxd Y w3895 N9 ©llamde (a3 ple Ko | 6 Documentation need time
cdg sl 4y
2 | UBS1 Jiall (e aa i S i) | 7 knowledge loss — back from scratch
2 | UBS1 leela ) sy delin il dasledl) | 8 knowledge loss — cannot be compensate
2 | UBS1 G35 Jary ¥ 5 Bane 4 € dapila (piaayae 2a 50 | 9 Maintenance Complexity — Complex code
2 [ UBSL | &ladl oS0y, &l day 4l 1 - bl il | 10 Positive to change the developer
ASiie o Laslo
2 | UBS2 | Gl S Al ma e asS e hawilh 4y el | 4 Code update
35S0 Jad el S8 (Sae | S8 OIS alay 5 0680 S
Gl ey A8yl (e Al
2 | UBS2 & zliad eadl vie (K1 bl gaie da@ll | 3 Unknown Technology
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L ) shai Aailia 5 Al
2 [ UBS2 | 05l e pui sl pgd (A oY1 5 a8l & (i 3l agd | 1 Unknown Business
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2 | UBS2 O o) AS EN (e le) g (el 3l 305 63 2 g0 | 15 Business Document
2 | UBS2 2SI Gigiaa Y | 5 No Code Documentation
2 | UBS2 Sl ae L 3 oS CUiST Lgaits adas 2| 48 aa o0 | 16 Code standardization Helps
2 | UBS2 Jalails #U e e oSaa | 11 Work roles and responsibilities
2 | UBS2 408 4t aay g el e oSae | 17 New Opportunity
2 | UBS2 ) e | 18 Salary Issue
2 | UBS2 - 12 P_alestine Territory 13 Job opportunities
=+ | outside the country
2 | UBS2 OUt SOUTCed) o 81 il s Sl ) s 5 igrsggesitége Territory 19 Not Outsource
UBS1 Jeadl Lis | 11 Work roles and responsibilities
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2 | UBSL | glogdl G 39790 yiudl O 4b) Ul )yl 5audl | 12 Palestine Territory 13 Job opportunities
d>gab (b sl ol Ol e, (W1 | outside the country
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UBS3 oo Al jadsismgare 8 aKaaaal il | 15 Business Document
34
2 | UBS3 | Jlad plaill 55 pilae A5l a3 (88 48 ya 2o | 1 Unknown Business
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2 | UBS3 | 4 seia aay Lelad A0S ypaall e juall Jael Lexie | 4 Code update
3 |A JSs e ) ) B A a5 il Jaill | 10 Team Leader and Senior Developer
o aiill 3 € 53 yea | INVOlvEmeNt
3A colind ol Jadd) (e e de ame g 5 e A 5 | 4 Developer Left the project
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g sl
3 A o Lnph s ASE) Ja 5,3 Clils sy | 5 More meetings with customer
a5 Blala Slily Ao olid) &3 5 dayad A5
leda da (oSl Joa gl aid LA Joe oy 5 25800
3 /A 9 dibls Slly e bl @3 9 dayd dSina (2 Jo | 7 IS it @ new problem
34SL ASine
3 | UBS1 s e 4dl ol Gl A8 AN & 5 sl el | 1 Extra Time to review code
Jasha iy 2ali o g g ade (81 5 Jeusl 058
)&guﬁuwéoﬁydjiwaﬂ\ﬁu\ﬁd
3 | UBS1 e A A e Ay B8 s e e agag | 2 New problems due to new developer
G5l e iy Y 138 5 Qe die zeali
) el ) i Gl i s OIS 13) La guad
3 | uBs1 o dash i s 33h Qo) Y age dale i8Sl | 3 Exctra Time to solve the problem
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LE P
UBS2 Llpall ellac) yaliycdgll glun | 3 Extra Time to solve the problem
UBS2 | U8 (S ol 3Ly (ud (815 0 523 oy We L | 8 Problem Solving Quality
O anlis Al 48 Hhally AASEA) s pae
3 | UBS2 e G ()5 Jud) HISE) gaie ()5S ol Saa | 8 Problem Solving Quality
menl Qi Ja ol Y 48 jadl)
3 | UBS2 : . 10 Team Leader and Senior Developer
W el A padd s | o lvement
UBS2 ol 13g] (3 3e 2SI S5 ) Sae | 9 Redundancy in work
UBS3 AT ] ptns L 212 Jal i a Ilgv‘gtle\?;]nlgﬁ?der and Senior Developer
3 [ UBS3 | sl S ol s Ao yow WG Ja 5 peail) | 3 Extra Time to solve the problem
Ll pe o Lidie (e G AISEL () oy
3 | UBS3 | clelusaly) b oo &l cilgae @i gll ,ili | 3 Extra Time to solve the problem
el
4 | A JSLELD 70 5e 58 Y gl 83l | 1 customer s dissatisfied
4 | UBS1 1 customer is dissatisfied
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5 1A ORA e aas JS) e ARG Ja &3 Js & | 2 Customer Satisfied — Problem Solved
olia y e
5|A dape desy o) Jglan il 0ol Js (45 | 3 Customer Dissatisfied — less knowledge
e Baaa ) sl daally (8 yre Gl sy A1)
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5A 4 Not to deal with the new employee — Business
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5 | UBS1 OSae 4y 8 S 1) A8 ML () 50 3l ABDle s | 5 Relation with a customer - overcome the delay
ol e bty ¢ )
5 | UBS1 DAL ) gdill ave 57U je e 58 g3 | 6 Familiarity Relationship
5 | UBS1 Jaall ddads ) 0 ) e aa 5 Jlasiu) aglee | 3 Customer Dissatisfied — less knowledge
g_aLanﬁJs.‘\cAuﬂam\ dﬁg’m}my \;\A}
5y Cogu alS 108 Y1 5 Jadll dngd 54l
iall e el
5 | UBS1 Szl &5 5 5 Al b e daley 40 Jlus s2ie s 7 Customer Dissatisfied — Frequent developer
ol dlee (e Casa Lala saie (o5&, | Change
5 | UBS1 aro oas ¥ eyl o 3l Aies feg:zt:dnlzrilt)issatisfieddeveloper does not
5 | UBS1 O GA A Ja Ay 3B s e yie 3 ga g | 12 Customer Dissatisfied-New problems due to
O dae gy ¥ 13 5 Jpanll die zali ) | NEW developer
UBS1 Aaill & yiy o)) (Sas a2 3l | 9 The customer abandons the project
UBS2 | alaill &l 55 gy an g Uil (y:ad 3 0 31} (s | 9 The customer abandons the project
Gl Ol yaall dasi () axs ade: Jpa=ill 35S
Aaill ) gy
5 | USB3 | Jalaill 7l ya g (i pe Juladll e s gaia 1) | 6 Familiarity Relationship
ala gall 5 jUad Cones Lyl (ST il
uUsB3 & 5 Al il e Gl JLa | 10 Customer ask about the left developer
USB3 | ol mdidas 3 b al | g3l Ao mad W oSy al | 11 Not a big effect on the customer
—
6| A Al il (KU Ama ) QAL Lgsii aa3 | Likes current job
JPAENIRVEL POt
6 | UBS1 G A o) alind g dua jill J 13 | 3 Finds himself in other positions
6 | UBS1 gl fige e g dallalidy ~U j | 1 Likes current job
6 | UBS2 lelido § d>Uyo ,sllasVI jazd 9 555 <ol >l | 1 Likes current job
Mguazﬁgwl@lgdwl
6 | USB3 | Jlxllgdge i contact and Business Jl w5 | 1 Likes current job
With Developer Turnover
Posi | Q | Inter | Interview extract Code
tion view
Mix |1 | A1l it st ) shaeS Jill e pllas Je cdaid) | 1 Less Maintenance
a2 SN € Al U Y AL A sl Alual)
Y A s Aald g aaiae Yl 40 olaill
e ASBUI U1 i all 5 (63 S AW A asl
Al Jles ISl sl L) 2Y | 2 Efficient Maintenance
1|A1 Aa i) as) wadaiiey (B g 5 diall <€ 5313 815 | 4 No Code Document
DS D gria a3 581 g i all 2l (532
Chia o 03
Al e 58 538 (0 ) s S Sl aadin) | 5 Email as Document
1|A1 Bluo ade Jocl 939U CSIGI | 6 Same Developer write, update the code
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1|A1 Wliay Jlgnzn bodie (5> 558 S dabo 0ly | 7 Strong knowledge
U g audail Ul aSCine L@l 9iiang dolus
|3_'\3S33 Wy eyl Ao o L@l 820
w2l
1|A1L 9 S Gl @l 39S g9 B9 g Cdlang | 8 Extra time to remember old code
3T pase 4S8 39S 1,31 I £g40 90ll pruadd 0,505
1 |A2 3,08 35k 2 g s | 9 Controlled Maintenance
1| A2 Dl Ui ) Helal¥ o8l 3 JNA (S Jay | 1 Less Maintenance
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1| A2 3981 e Juad jolaoll uds azy dbgb 848 dass | 8 Extra time to remember old code
) 358U (e dodzr Hgkae Jg3-5 Aae Jio 0555
(2951 S oS LS (g U grapall 0550
1|H BAS o @9 Dlgiuw 10 oo aoyliwe padis dxg | 1 Less Maintenance
Slie lgde u>9Y 9 rape
1|H e g ganell uds 4 @248 598 E9 )l Alie ugs | 8 Extra time to remember old code
48131 gl 2SI 8 CaS S Y dSine 3929
daylall odgy
1 | UBS Dlsall § boguasy maned) ol Lwds | 11 More comfort to the developer
1 | UBS <3yl § S>3 | 10 Less Maintenance time
1 | UBS il Jomy Y uly paseis e 3981 e oyadl | 12 Controlled Code
2 | Al Jael 52 6SI i) LY a8a3 Y 5 Alew Lia Auall | 1 No Complexity in the Normal situation
2 | Al Bdas diluall pruad wiudadl s oWl 84S | 2 Complexity - Frequent updates
2 | UBS i Jomy Y dly pased (0 3981 e o)kl | 1 No Complexity in the Normal situation
Al cdadiuw Jol> , Jail) cungSes oY 03l J9Yb | 1 Try to attract the developer
suic Jiiid Hslaall
3 | Al BAS 9 dunid 0923l dgz (3o o O3l Lp) puke La | 2 Customer dissatisfied — delay in maintenance -
g Bldae dluall uad wluaadl g o)l | old code
0,535 9 S (Gl @l 558U po) U 39 (g
31 pasd 408 5685181 (38 ge 90l Zuand
3 | A2 ple Si 2) oyl | 3 Customer Satisfied
3 | A2 Lol dgl BAa) duaseid) dA8Mall g dmylial Cuwy | 4 Familiarity Relationship
Olgiws o (Ao
3 |H Al L Galy L, L VI Gl Y e (85 22 Y | 3 Customer Satisfied
el
3 | UBS R D o o Familiarity Relationship
3 | UBS b sl 3 Customer Satisfied
4 | Al 142 9 dzeall O3l (g dadl 9 QAJL gt U3 | 1 Likes current job
Jl lgadse 90
4 | A2 Sl alee sy | 1 Likes current job
4 | A2 Ologhaall gaz 9 il i Joo dud dp aSJ 9 | 3 Finds himself in other positions
Lkl
4 | UBS @ ) il Cou duoyall J G 131 | 3 Finds himself in other positions
4 | UBS 1 Likes current job

e Jise pe 5 Jallalady ~U
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Customer
Q | Inter | Interview extract Code
view
c1 Ccmaly oad | 1 Satisfied Generally
C1 5 il LlSLEa Ja 25 Y 081 | 2 Dissatisfied - Delay in Maintenance
Cc1 Gaob e V) agre Amlia aUai 3 ga g p2e Gl (e | 3 Dissatisfied - No Tracking system
47.\15 Jel g Auad Sl @Dl ‘_Ac e c\mﬁa d:\.ag‘ﬁ\
e el 13l 5 A1 S Anslia Co ey
1 |c1 Yy eia oo dysme )y IS cpaliia & cpaejual | 4 Dissatisfied - No QA or review
Cam sl el yy pandy ) Ao e 2a g
1 |cC1 Yseia oo e al g IS aalaia e (pas pall | 5 Dissatisfied - No developer backup
Cm gosl ys pandy 5l athio e a g
C2 il slay JSLa) Ghgas die 5l ) Wle (S | 1 Satisfied Generally
C2 Gl Lale )93 50 Y g baa ) o day¥ &l jall (iary | 2 Dissatisfied - Delay in Maintenance
303c
Al gl ale J0 (15 Gl gany G sall a | 1 Satisfied Generally
4;".‘\) %80
2 Cc1 =) Sl SLA 252 | 1 Satisfied - SLA
2 |l Jao el ady ol 130 dgaay Uy 1S5 ae aladll | 2 Satisfied - Consider complaints seriously
Il
2 | c2 alae dy aaaal & 513 Cusy e e (0 JiS) 2585 | 6 Satisfied - developer backup
DAY
2 C2 iuaddll Ml | 7 Familiarity Relationship
2 | C3 € Jual 65 | 3 Satisfied - Better Communication
2 Cc3 ~edis fS) Sl daliay | Satisfied - Understand Requirements 4 Lisldlal
2 Cc3 S o) e gy sl Jae a2 5 Al 9e¥) o) | 5 Dissatisfied - Late response
bl JS i gad il glaa g (5 )l JSGs Jaladll | 6 Dissatisfied - cost
) A () maS g g pe
el aY) Gams el alacbiua g agie llall ¢yl | 9 Dissatisfied — low quality
pelid (8 Coaia e 23 (e
pddic a gy juS Alas 4) sy 5 Auall i | 8 Satisfied- Ticketing system help
dalia
Adaill Cuaas Jee (ke e JSLEW Aaylia 10 Satisfied - Periodic Upgrade
) shaall & ile y4a | 7Familiarity Relationship
3 |c1 B e e GS N Jazmdl 8 2aall | 1 New developer - better
3 |c1 Leda (s JSLill e (alsil) Jamy o 5833 43) j238 | 2 Old developer - uncooperative
) et Al yan g Gl ye Bac ASSA D gai g L A
Wi
3 c1 Al Jess e JSLEe 33 | 3 New developer - take problems seriously
3 |c1 ol e il Gk 4na je gl i o 5Ses | 4 New developer — Satisfied results regardless of
44lSi Al (e eI SLAJYs | the delay
3 | aill Jmdl | 5 0ld developer - better
3 C2 3580l 5, i 3all aald | 12 Old Developer — Understand Code
3 C2 25805 a3 3l aalé | 11 Old Developer — Understand Business
3 c3 GVl i ) i) ae Jalaill Juzid) | 5 Old developer - better
3 |C3 B3 odie apill ¥ nSIE pa 53wl OIS Gl s | 6 Old developer — better dealing with problems
S Jumdl IS JSU) e Jalaill e
3 |c3 Jaind V5l age le il Jole 0¥ 85 805 | 7 Old developer — save time
sl
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3 C3 S8 Jeal 55 3 Jba padill yuas | 8 New developer - Better Communication
3 C3 Lilllal agéiy JiS) il dalue g | 9 New developer - Understand Requirements
3 Cc3 ikl a5l Jiee paall me el | 3 New developer - take problems seriously
i S e g bl ) (e 253 90 md ) she 33 59 | 2 Old developer - uncooperative
Galls 5 & 5 el diled (im oa sy Lilaatp 5 laa ¢
Lilgd 4ae Jalail) aae
abad e LA LS 5 laa Slies 98 AT jadd aa g | 5 0ld developer - better
Jasll g o 1 S S Y
Qaw 48 Hlay Jeall Jhase shae aa 0 9IS g al dlas | 1 New developer - better
Sl jaes da ) shaes o gladial 5 las
41| C1 zenall (alie B Wligal 5 axs
41| C1 A3 44 yha (e 5 ticketing system adaie (Sl
Juasy)
41| C1 ey (ad 3l 13 ) adi e jyuall i die
41| Cl | dee @bosl sl ot ) se¥) (any Liayl dalas (255
Sl Ll a3 (K15 handover A sl s 4aa 5
dalai s
41| C1 Jadll yiled N peW) Gy g lile iy 128
41 C2 | abs aal ) G zeed) Jad 48 jad) pae g
L) ageaded Al il | g iy N Aslpall 3 g
agie Jysh 5 aali
41 | C2 L e g g Al oy &l jall any
4.1 | C3 Ala s i DA g due giud g Angh g a KU T A
41| C3 U penn Al llai U ja g Jall e (paas
41 c3 AEA oy s gaulall e ST iy 230 oS
Wl s a5 Y Als yal Jia g ol Ca g
Ay 5 el S
41 C3 138 5 ) ) ae s el Jae 59 2 55 (Al saY1 ()
S0 Lgle 34lSs
4.1|C3 | Adase e iSh v gl e gl Al i By paal
el (3 shia (s o) Al ) el ey 13n s
41| C3 Ilal S35l 5Vl (lans ) Waligal 5 ) sa¥) (any
SN g S5 Ol Gaoaall da o 45 Hlally 4l gene
Gl e el e (BlA el 1a )
41| C3 Ji1 48y aaal) e yuall ) il YIS amy (1
411 C3 s el e 5S)E iy Jad aludi adle el
41 | Ca , Jril) A o Jaiidy b Y Al 0 S, SIS
g sm) AL 4 g Zliag S QAL 08 53l
41| C4 B JSLis 4de ety
Ca Rilall SIS Aaal 5 o pllaally o S b i
42| cC1 S g gamsall ) gallay () g phaiimn 5 (5 08 0 00
Sisa y alle agallas (Sly ¢ sl
42| C1 Aalie Uidary 1368 zmali julls Jalatilly 5 jud Linie (ad
Jeaill aus )
42 | C1 | spation 5 SAl ad ) die Lyl
42| cC1 Uleay 138 5 (udlie pllaill 4 Ulias (631 el Lyl
JSLEA p2a Jaats
42 |cC1 (e ol dana 5 oiad 5 allail) il s Lyl
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42| c1 a3 s alial (e el ) & 5 el il mny
JSM\EJSL;L\JIJ}:):\AS&M@A}W}A\

Lelaassy Al

42| C2 plai el g plaall o 3 I 50 (e puall Joasi (5
B A4S 58 ae a3

42| C2 Dla | slany ma yae 4o S 22
4.2 | C2 o A et G L5 Ja Sl aald 4 5 3 Lanl
Al das p 48,5

4.2 | C3 ) Lialias iy aaa a8y eV Qlagin) Jglas US
g s gall 138 (52a%5 disea Al je

4.2 | C3 el 058 13gd s s )5l 1)
42| C3 bl & i Als jal iy puzall 138 (b 53 LS
Lelania¥ SllS

4.2 | C4 Sy (Sly Camaa jshaall 1A s puadlly <&y
oY) lagind Jga 5 Julall il Jasil

42 | C4 eebin ¥ Uleas <l 31Y1 5 deadlined) g sa s«
as}cu;gq:m;]\m‘j ,J)}:AA]\ Ul ) 8 AAS)

0 058 o) L) (Sen s Jaally ol iy 5 aalasill

La

42 | ca ALl 53 ESl g sl ) b Al Jas ol 13)
Al 5 ylal pe A Ja

42| Cca4 plaill aas g dpen) Cu aUaill Joast aodati Y

4bhasi 4 soa
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2) Grouping Codes

With Developer Turnover

Q.

Position No.

0
=)
Q.
o

O |0 |IN(O U | | W|N |-

=
o

[y
[N

!

OO |IN|O (U | W|N

=
o

[y
[N

[E
N

[EEN
w

14

TL 4 | 1 | Increase in number of complaints

2 | New problems due to new developer
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TL

TL

TL

Dev
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Dev

Dev

Dev




Without Developer Turnover

Q.
Position No.

Customer Satisfaction




!
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2
3
4
5
6
7
8
9

10

11

12

4.1 | 1| ASudden change to the developer

2 | Ticketing system help
3 | We feel new developer is learning
4 | We teach the new developer
5 | losses at work
6 | Extra Time to solve problems
7 | Later on, maintenance becomes better
8 | Reduce change just for urgent issues
9 | Extra cost

10 | Less quality

11 | Less knowledge

12 | New problems due to new developer

- 1 | Stable System

2 | Customer experience
3 | Consider complaints seriously
4 | Competitive Price
5 | Huge System cannot be replaced
6 | Some systems replaced
7 | Trying to overcome it
8 | Positive- Junior replaced with Senor
9 | Positive - Developer backup

10 | Deadlines

11 | Escalations
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3) Generating Themes

1- Question 2/ Team Leader / With Developer Turnover

Group code and extract themes
Interv Interview extract Code Sub Theme | Theme
iewee
Al drgag ,doee dod Jl_.g LS 5 yekas dzg 1 Type of Turnover Type of Turnover | Type of Turnover
dadd 0o Y zysw 9 U5 Hgkae
A2 JEy) gl Jadll & i le) us) ) shaall Joas a3 13) 1 Type of Turnover
(Mg s i
| elang dids (Ruly g9 S e Jaiio mane 1 Type of Turnover
0o das pas 50 b eebedll 55T pass
im'ab o C»qu)y‘ (3 Jﬁ ) JASQSM‘
Bloall 3l pabaned Syus
H oaddi ) sl ol il el sl (A OIS 1 Type of Turnover
ey 5 afle g dnalas A8y yhay S0 5l e J e
il ol il 8 S i) pias il
A2 Gsimall M) L IS5 g 5 el Aol sise e iy | 8 Level of Turnover
a0 )
Jeall (e da jd el Jee 10 Off work Activities Encourage Encourage
Uy A5 e pildae ) Jie e judll ildlaia) Callas | 9 Job Environment developers developers
Jeall
Al Lgsh 8oy 7 Increase Salary
A2 Ll el @ 1 A1 i)Y OOl 2 A il | 11 Palestine Territory Palestine Developer
6 Job opportunities outside the country Territory Turnover
I 3sana il sudl e s 58 out sourced) 11 Palestine Territory Reasons
6 Job opportunities outside the country
H iy ol i) 11 Palestine Territory
6 Job opportunities outside the country
Al Al s y3lad 5 o5 b leadl o S 11 Palestine Territory
Juadl joya) 6 Job opportunities outside the country
| 4wdlia out sourced) <uls i 11 Palestine Territory
5 Outsource companies
H Outsource companies 11 Palestine Territory
5 Outsource companies
Al g D9l Tglady 11 Palestine Territory
5 Outsource companies
A2 Dusw W9l O e Gyie oy Je dgua>y 11 Palestine Territory
5 Outsource companies
Al O Cun phanls & La gead il 1) AlSGa 2 Salary Issue
e alally Lgsl 5 S ) 11 Palestine Territory
| Cmal il Jaadl (im ge 2 Salary Issue
H e 2 Salary Issue
Al e s 2 Salary Issue
Al A A & 0 Y s sall Lew ol V) 5 o sall B0 3 Attendance time Work roles and
,5-8 (e i (x5 responsibilities
Al B)lodl gl diilgd 9 Jaddl Ao @guxady 4 Work roles and responsibilities
Al DL pe dmliall oy Y 4 Work roles and responsibilities
Al oo Al 9 daSIWl dasbiall s gy Y 4 Work roles and responsibilities
9§l
Al oVl Jas ASlg cpiian (po Jandl cyo BAS Uy 4 Work roles and responsibilities
Al Adgsane Jomiy Ol oy Y 4 Work roles and responsibilities
A2 oY) ) aill ae BV a2 4 Work roles and responsibilities
A2 A Jall) (e amaally () (Sas (el 4 Work roles and responsibilities
| Jadlly £ e 4 Work roles and responsibilities
| S8 Olpag Juadl Jaks dauds 4 Work roles and responsibilities
lack of engagement 4 Work roles and responsibilities
Baaa o ol K3 Cuy s 4 Work roles and responsibilities




2- Questions 3-7 / Team Leader / With Developer Turnover
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Group code and extract themes

Interviewee

Interview extract

Code

Sub Theme

Theme

Al

sl e Jend) eV (o

1 Not easy

H

Sl Ja 358 3l b o)l wonnay

1 Not easy

Al g Je gy oS Jany

10 New problems due to new developer

wwwwp

A2

Al & cajdy 5 Al b by o (Seed
o Sl el 8 08 a3 5 (5

10 New problems due to new developer

3 A2

Y Lluall 85 538 @) 8wk ) aadain ¥
Jess gy nsmy

11 Cannot make a decision in Maintenance

3 A2

O DAl i 3 s Al 1ol
o o oaal 5 Aa g ) e ol agd uaall ) ladll

12 Redundancy in work

3 A2

Y JSS Gl b Jaall s Sl i 1o
AT sliae ] ae Jaliie dlee o6& ) (San
sl JSall Abpally iy a1 13 5 aa A58

Jans 1 5 AW alinl) el e Ll i

St e i Laal s cn AT () shae Legle
i Sladl La b Janll lauss de gun sall Jaladl
I Wy JEB Baana b i (& S (e (paa
oA Al s

13 Affect other team members
maintenance and plans

O g daial)

14 Communication with Customer

B L 55 o1 4 iy

2 Problem of learning New Technology

LSl o pm aaa) e paall ¢ e SH
RICN

2 Problem of learning New Technology

708 G zlisg paall auss ) ghadll g sk A5
T Alally el 08 il o o pd JSI
P E

2 Problem of learning New Technology

oy o il g e e Ay
o O o il

3 Problem of learning to Work on
Standards

e il By iy 5 il L 2
Al i G gllaall dd = 5l ) e

4 Extra Time

Aelull (Saelaa pS g plua I ga% 108
ny A shaall Gl (San g Slebu G mual
Gl it 52 Vs 55 50 0n JES) Tl

g}u\%eﬁgé‘ﬁy&ﬂ\h\sh

4 Extra Time

L5 sl e be b e ) iy 230
Jaall 48y 5k 5 Jaal)

4 Extra Time

S8 agil Joll iy 330

4 Extra Time

delivery time eauddl 39 4G

4 Extra Time

T Jonll Ll i 3my Sl amln A0S
Aalal) 4y ylaad aal 5 IS G s g g il
55 lia 05 Al il ) o <l A,
Alpa dee AT shas 3y Lasie i s

lele doandll o) Al i o

5 Hard to Update Previous Work

Jaaad Jia @l ) shaall 458 Lo agh A alSa
oda e (e (e 35S e Jalai LS e
A

5 Hard to Update Previous Work

Giany shae 5l i o oty s () @l 13
e Ol |53 ¢S5 i) 0¥ JSLEa IS
e o e dal 51

6 Main team member left

OS5l (n agia aal g (o) allay i jall plua
e g 5all 818 (58 3 59 A3Y e S g0 A
e skl ol puisdll siae ga puslall 5

7 Business loss

B8 O B8 2 s Y iS50 (A OIS Sl (s
S ol e e uslall 5 e S0l

S ) paaiotie 05K Cumg dn sl lga s ) shaall
Abia y 4Bt s ¢ 5 plall o ool

8 Document is not enough

ale sad arll 0% Al s oans (e (b 536
xﬂj&ﬂ\ shall Jeny

9 Knowledge loss

Lelind ) ¥ o) S ol Uil 3 pua
AR 5 Al ay Of (S o d IS Gud 43V
4 jra g saYloda (Y AlUia Ja oy a8
A s oyl pa i Lail s Lgabas (SaY
gl

9 Knowledge loss

ST Uy ol 5 da sbee p Loy AlSe A3 53 )
Sall e 358U

9 Knowledge loss

130y 0 o oy ¥ Al 4ke il 131 La 3
Jam o) oy

9 Knowledge loss

Impact on
maintenance

Turnover Impact
On Maintenance
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Al ek G LA a3 gl e i
dSliall a8 5 s Gilaadl ) shaall Jae (s
Leda ol yall
I B IS A s 5 o (S
A B ALl o )l S5 g )31 B SS
H uaﬂd&g&\h\gﬁjdswumg)g?g
S B 5 Y ol s piall 2
A2 Gﬁ_}\&-” (S glmrn 3[3)" & gﬁj&f«ﬂ dde loy Impact on
Jaadb Number of
Gl 5 13 oo slap oSes Tickets
£l Jolaall due gl (98 § i Sae
878 S a9 jglae i dude uzrgy Y )
el il o) oS Ayl
Al pae s Ala ) Aalag saa JSUEe eday
i oeliy i Ll apaall ) glaall agd
I G s IS AL da 5K o)) See
AN B e AL g Ml s 5 A1 580
Al 9 Al dmlie dis S gy cdg dsld
doggio gl ad 455 Lo 0gd Clglne
sl gz Y 35801 G o809 (S | 1 Tracking: Extra time to analyze the
3981 HUS 448y | problem
Al G B8 Juo a5 dr gy Al dmylia e
LVl gl gl by A8l Jdxi &lgalls | 2 Tracking: Extra time to understand the
— 2sbalb | code Impact on Bug
A2 J.g.!m O Slaad! J=) C)l_;jjjl Jes Tracking
e S35 9 plailly pelu OB (§ ALl
dglgl Jaa3 o3l Wbl | 3 Rearrange the priorities
| Ol Sidy 5 Aalialy AGe A juay oSae | 4 Tracking: more difficult to track
s W | problems
H o 13 Logaas Slall dalis Dgaso (0 dii
o399 Jl> § system revenging J>s: | 4 Tracking: more difficult to track
ab3Sg Jgul Aol muad | problems
Al shall Ul ) dadll (e Jadll Jis Jae S
<l | 1 Handover from leaver to new comer
I @) zosall o el Je slaseNl 9 | 1 Handover from leaver to new comer
H JAshils Jee | 1 Handover from leaver to new comer
A2 by 3¢l jill pline ) Cpm A slaall 533 o
sanll (5 g o ainy (815 UG Jay | 19 Circulate information among its
Ul | members
| Canlie | pa il (il o ) 2a g 4 ey Circulate
Sl aaall zaaall sacbie 5 leds s A0S | 19 Circulate information among its information
JSUis ¢} | members
Al @Y o dady o) Lol Jglsy 3ol asy | 2 Team Leader and Senior Developer
AeUain¥) ) 5l & Hshe | INvolvement
I 5 A Caalia ) gkt el il (0 Sl aa gy | 2 Team Leader and Senior Developer
JSUie () &lail aaal) e yuall Bacbis 5 el | Involvement
A2 Dbl Al ) shall (o Jadll Ji3 Jae 2% | 2 Team leader and Senior Developers
Gl Gy O e 5 5 Al (Al | involvement
H requirements ) Jb dsssaa 45y jlay Sl
& i ol ¢usy development life cycle (QA
Jadll e Ji Y aaa aaly gl s masme | 21 Use development life cycle Handle Turnover
Al ped s il Ll < 5y Sy Jlgall Jall effects
i&dl | 6 Extra Time to handle the maintenance
I Uil Jal il Jule slasiud | 6 Extra Time to handle the maintenance Handle Turnover
Al Al ACa Jad alali 24 Y1 Jadll | 7 Postpone other tasks
Al Ol g Alall Jo sy Jim Y o) Jlas
gl Jalay g g gl Al WY | 8 Try to not affect the customer
Al aliaie e S 5K ) ) shaall (e callai Laila
e o b el Gl (Sl o3l S5 W | 3 Code Comments
A2 318 =15 2l 5 i jull e s € 2 Al 2
8 e g A ying L Cliia 55 )
Leegds 5l il il slhadl | 3 Code Comments
H Glaadle a5 45US o A 35S B 5 Documentation
(358 s 5ie Je) | 3 Code Comments
A2 (sl (alat Jany ) e 685 ¥ oS3 cuandl L) | 20 No management decision for Systematic
N )Y | Documentation
H (355 (2l Jomy 190985 Y (Sl el o)

AalaiV Of g (SIS 513 W ) o

20 No management decision for Systematic
Documentation




L 35819 3353 JI glis Yy oo
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6 Al (olas JS5 Ll cuie SIS | 4 Not Systematic Documentation
6 A2 (olai JS5 Ll cuie SIS | 4 Not Systematic Documentation
6 Al S 5392 50 4lS Ll | 5 Business Documented
6 | A2 3158 (15 SN 5 (g 3all e € 53 A 2 g
Ml e g A iy gt e 5 gl
Leaghs 5l L3l il cagllaall | 5 Business Documented
6 || 358U g il Gyime Je 3893 dxsa | 5Business Documented
6 | Al plied G 5l aall ) shaall s ) suall Jua 55
Abla 3 ) gy Jadl) | 10 Wrong handover
6 | Al wi il agd | 15 Understand the business .
6 | Al Y sall e S8 G ) pe e S & i g Problems in
38 Lelualdty o e Lgalsy | 12 New developer-unknown details ) C'm“'atf“-
6 | Al saaly Jlail o8 g 5 ilial da b 5030 | 13 Old developer — not completed work information
6 Al Lelams oy o g0l slhas oS | 9 Un handled issue by old developer
- New developer
6 | A1 258l agé | 14 Understand the code difficulties
6 Al 11 New developer hard to communicate
LV ae Aalially adSa 2y 0200 A | with customer
6 | Al OIS 13Le gl (1530 e 0 Cilelaial Ja
1 » | 16 More meetings with customer Other difficulties
Al s a5 O edad JSLEAl) 038 1AW | 17 Why problems appeared now
6 | Al anl g alla Jag a8l 5 Al Calasal) IS Ja
LIS span AICEAN () o) 496 Alls iy | 18 Is it new problem
7 Al AEal) aas gy dapda e aainy | 1 Risk depends on size of problem
7 11 JSLiall e Gl s A8l ana caa | 1 Risk depends on size of problem
7| A2 Lo Gl s A ans 5 daads e aainy | 1 Risk depends on size of problem
7 | AL S8 e L) 5 35S lee AL o ixy
osV | 2 Risk depends on customer complaint
7 Al el B allia Heeda galasaz s A 2me | 3 Turnover considered a complex . )
S 038 Ja sal sa g Y AN e e | maintenance Turnover RIS.k Turnover RIS.k
7 | ool 8480 a2l el Ol s @ | 3 Turnover considered a complex and Complexity and Complexity
maintenance
7 | A2 ele sad arll 0% Al Jlay s oaes (e i 53
& usai yiiag 3¢ & 55 g2 shaall Jeas | 3 Turnover considered a complex
sdina pe A dapla cuilS o)) 5 s Dluall | maintenance
7 A2

e 23l G o) shae e SIS
e

4 Multi Developers update same code




3- Questions 8-9 / Team Leader / With Developer Turnover
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Group code and extract themes

Q | Interv | Interview extract Code Sub Theme | Theme
iewee
8 | Al Ulpall daliog o o (21 (10 1 Who will follow up maintenance Customer Customer
8 A2 Jadll A8 jyaa 10 Old Developer source of trust anxiety anxiety
8 Al oS JSUia oe )y g @l i Cala gall 124 La 2 Did old developer solved all current
problems
Al Gl Lahany (IS Al Aa il e aall Jaass Ja | 3 Did the new one will act like the old one
Al il Jla g e (g 5Sae pall da 533 de yu | 4 Will the new be as full-time as the old
8 Al Uil Jay s deln A @) e 30 da 5 Will he respond to emails directly and fix
oo S i the problem, or will we wait
8 | Al gl g) Alnadd e el e 3 gl G g0 30 6 Familiarity Relationship
A )Y Guiy paall ae Al Ca g Ja (4l A8
i 3] e AT (530 il e AEDMAY) S LS
8 | aie Jly Wila g aal 5 Gadd ae dalas sy 95230 | 6 Familiarity Relationship
8 H 55 rling g il ma yuall e 3 gatia 0 5S5 () 9230 6 Familiarity Relationship
waall e gaill
8 A2 1368 aadll (ga Cpuanl 33al) ) ghadll (56K o)) (Saa 12 Customer Satisfied — New better then Customer is Customer
Us il o) e il Sin old satisfied Satisfaction
8 A2 s skl Jaal Mas) 3 e IS5 of (Sae i M Jele | 13 Customer Satisfied — Extra time
A sacbue eyl o e ol O a4
é__g\)ﬂ\ eliac)
8 | H UM e 688 ) Gl el 4al 55 6 14 Customer Satisfied — No complaints
8 A2 lax eliv 503 8 customers is dissatisfied Customer is
— - - - - dissatisfied
8 Al pde allay e Baa) g 4l sy 2 )l () (Sasd | 7 Not to deal with the new employee —
Y adl Al ey allay g sl Cals gall aa Jaladll Business problem
oY Gy (Ara 4Ble 3 3 Y 5l B il oy
@m\;M\*ﬂu\@kﬁq#MYuﬂ}W
JSUia saie
8 A2 IS Jamy o) Jadl) ags ¥ dany Hshaelas 7 Not to deal with the new employee —
Ulpally Business problem
8 | Ja oo obiay aaad 3 la3 (g 3 (Sisy Saa 9 customer complains because of
Al abandoned a reliable developer
8 | A2 iny ) gha (e A gl 4S8 e W S35 | 9 customer complains because of
ale abandoned a reliable developer
8 A2 OY g yiall AS AN HudS o) ) g2 O (Sae 11 The customer abandons the project
Aagall Sy 0 gabaiiog ol aal) ) shadl)
| AUaill (i 50 g ) o) Al Jaa 55 (Saa 11 The customer abandons the project
9 | Al JS (A L a3 5 Lganti Ll a3l algall S 1 Likes current job Developer Developer
& sall Behaviour Satisfaction
9 | A2 ol alee gy 1 Likes current job
9 | (St G se (V) 4 ) ) il 1 Likes current job
9 | A1 Lealen e Aalilia 2 Acclimatized to all tasks
9 A2 Slaglaall pen g () JSie Jag 4 ang 4l 3 Finds himself in other positions

Lelilas




4- Questions 2-3 / Developer / With Developer Turnover
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Group code and extract themes

Sub Theme
Q | interview | Interview extract Code Theme
2 UBS1 leela ) bl delia Al dagladl | 8 Knowledge loss — cannot be compensate
2 A Don’t know the business, 1 Unknown Business
2 UBS1 ped g it s vie a8y 3l agd AGe Jgl | 1 Unknown Business
A oSl e ) 5 Jany S o pmy S1 Gl
Ao )8 S gl iy
2 UBS2 L0l e i ) ped (AW e S (8 e sl aed |1 Unknown Business
; Ol s
2 UBS3 ol e S Jld 5 S & e A S I | 1 Unknown Business knowledge loss
2 UBS3 live Juad pUail) 53 yilie ASG Jad oS 48 320 a2 | 1 Unknown Business
2 A don’t know the basics of the required work 2 Unknow tasks
2 A Lgle alaill 5 daadiosall o o) 5SHL ASEe 4gal 5 | 3 Unknown Technology
2 UBS2 Jaall (8 zling el vie (85 ) gxie 2@ | 3 Unknown Technology New developer
Ll o abell Ay pem dnl sl a3 S8 difficulties
L) s Al
2 UBS1 Jaall (e i S gl | 7 knowledge loss — back from scratch
2 A Ll 5 lale el ailaslaa 5 g 5 piiall agd 3 gnal | 4 Code update
B g L Ly
Asinls i g€ 0 2n 50 Y 5 2 sga
2 UBS1 s A8kl (a3 SIS ey IS G Ll | 4 Code update
Sl 48 L e w""‘f Loy A S 85 ) i Code Issues
2 UBS2 Gl s | Al ma g3 S e dilly 420l | 4 Code update
2SI dal el S8 (San | S IS Dlay 2 811 S
G e A8yl (e alids
2 UBS1 9 Maintenance Complexity — Complex
3855 Jamy Vs bina a0 S Aapha (ims e 32 | COde
2 UBS1 Bludl g, A2l day 422385 M - gl sl | 10 Positive to change the developer
Ao o L3ls Positive Issues to
2 A Al g an 5l ol 30al) Sl gall | 14 No problem in new models handle problems
2 UBS2 Ol ae b 3 6SI uli€l Lgais adagey 22 8 22 50 | 16 Code standardization Helps Decrease
2 UBS1 Jadl) ail (S a8l (5 s e Glisiasmpe | 5 No Code Documentation AR
Sl Difficulties
2 UBS2 280 3figaa Y | 5 No Code Documentation Turng:‘/zrr]ilfefzects)
2 UBS2 O A ol A8 AN e ted g a3l 3 8 aa 50 | 15 Business Document Documentation
2 UBS3 o e Al jadli s g e B4lSiaaalsial | 15 Business Document
2 UBS1 daxs Y owy 3595 oSy wla>de (ai ple Kaw | 6 Documentation need time
O PREL P
2 UBS1 Jeadl lass Work roles and
2 UBS2 Jalaills 7 ye e (Saa responsibilities
2 UBS2 A A 2 5 Jiaall iy (Sae
2 UBS1 Bparn Casd CIIII Ai838 B Olg (o, an| dsoyd New Opportunity
Ol 40,8 b G Sae astall S
2 uBS2 M s Developer
2 UBS1 out J S 5 we Jeall o JSI il Juil Ul Turnover
source Reasons
2 UBS2 Lol g | - . ;
out sourced! ¢z S ind) a5l ol (5 58 Palestine
- - — — Territory
2 | uss1 ElosYl o 39290 il OF i)l )l el
4>g90b o Haudl mall Of Eu (W)
2 UBS2 il i
3 UBS1 0553 353 5e 43 S AN AS 8N 5 Gl masaall | 1 Exctra Time to review code
Gl sl 5 3y 03 s g ade oy (ST 5 e
gl JSE S oy (S aY Ay e o 581
Gl
3 | A 58 U aa ol ) (S AlSEe a5 il Jadl) | 10 Team Leader and Senior Developer
M pills S | Involvement - Turnover Impact Turnover Impact
3 UBS2 35S0 gl g AT il 3 10 Team Leader and Senior Developer on Maintenance on Maintenance
i ~~ | Involvement
3 UBS3 AT sl lal e Lise UK Jal il Ilr(])v'lc')tle\?errﬂlgr??der and Senior Developer
3 UBS1 el e A i )y B aa maswe dsay | 2 New problems due to new developer
O3 La pad (50 il dae giuny Y 13 5 el e
Sl bl Jie b mali




3 UBS1 oyidll b Jysha s 34l ol (Y age dale 84l | 3 Extra Time to solve the problem
doe 2slay Y el () sl N Y
3 UBS2 Ulall slac) yualiscd M glum | 3 Extra Time to solve the problem
3 UBS3 Ol OIS Oy in Ao ASEWN Ja 5 apaill | 3 Extra Time to solve the problem
Lallai (e ) Ldie (e Cod ASEQN ) oy
3 UBS3 el il ) Gk oo & jlucl o i 56 | 3 Extra Time to solve the problem
ezl
3 A cabaind ol Qo) (e gl amy e g 55 B 5 | 4 Developer Left the project
£ ol (e oal A culls 5 aia Jae 5l JLSY)
3 | A & 8 Lghnnla 5 Aaal) Jsa 38 LilE &y | 5 More meetings with customer
e gl Akala iy e sl o5 5 dagd A0
Lela s Bl Jua il S s Jae oy 5 25800
3 A 9l &bl By e sludl (5 9 dopd Ane (o Jo | 7 Is it @ new problem
34S0L d8ie
3 UBS2 L3808 s Bl Ll (Sl e 3l eu e s | 8 Problem Solving Quality
Ol Gl ) A5, Hlally AL da aae
3 UBS2 e G (Sl Jumdl IS8 gaie (558 () (Sas | 8 Problem Solving Quality
ol By Ja alaiad Y el
3 UBS2 Gl 13¢d (45 50 2580 S5 o) Sae | 9 Redundancy in work
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5- Questions 4-5 / Developer / With Developer Turnover

Group code and extract themes

Q | ieniew | Interview extract Code Sub Theme | Theme
4 A JSLEaall #6050 Y o )l 83l | 1 customer is dissatisfied
4 UBS1 1 customer is dissatisfied
4 UBS3 Sl sl JaYWI 6 | 1 customer is dissatisfied
5 | A da pae desy ol dylsg o8l 0ol da (85 | 3 Customer Dissatisfied — less knowledge
e sun ) Jaadly 5 e il ey ASSA)
5 e Jalaill i 4l 5 Jaall
5 | UBS1 138 5 jteall ddds N 503l ae aa i JlaiuY) adee | 3 Customer Dissatisfied — less knowledge
sabish Glebs waill pe ula 4l Jsiy ae gin Y
O 5 i3 Chpu AlS 138 V) 5 2l degd
il
5 UBS1 Jad 55 5 A) o e dalay 43l Jlusi sie zass [ 7 Customer Dissatisfied — Frequent Customer is
Jaill e (4o o d Walaodie (58 | developer change dissatisfied
5 UBS1 aro s ¥ gl o (e 8 Customer.Dissatisfied developer does not
respond to it Customer
5 UBS1 paill &y o)) (Ras a3l | 9 The customer abandons the project Satisfaction
5 UBS2 Al & i 0 ga ) aa gy WUAW (b 90 30 (Sae | 9 The customer abandons the project
Ol o paall Ja5 O e agle ol 355 ey
plaill | g
5 UBS1 bl e s A A3 A0 B as e yw dsay | 12 Customer Dissatisfied-New problems
O3l Ase i ¥ 13 5 Jeaaill die | due to new developer
5 A ol 05 o) Jelall by Y] gtlj\lsci):etssiizlb\lng: the new employee
5 A OOV e A JaS) e AEAN Ja i ds 8 | 2 Customer Satisfied — Problem Solved
ola ) e
5 UBS1 CRaedy 8 il 1) A8 3l (50 )l A8le o | 5 Relation with a customer - overcome the Customer is
Ll e iy o500 | delay satisfied
5 USB3 Sadane @onal Heill Jeaad MV Kol |11 Not a big effect on the customer
RIACN
5 USB3 A gl el e gl Jlw | 10 Customer ask about the left developer
5 UBS1 DAY gl ae 5 U je e oS8 ol | 6 Familiarity Relationship Customer Customer
5 usB3 Jalaill ~U ya 5 (et ae Jalaill e 25230 o230 | 6 Familiarity Relationship anxiety anxiety
calh sall 3 Ui o Ll (15 i
6 UBS1 e e p y Jalladady #U e | 1 Likes current job
6 UBS2 gt § d>Lpo eVl jamd 9 3980l coliS >l | 1 Likes current job
> 5 panilly clins Loyl J)
6 UsSB3 890 L3 contact and Business Jl w5 | 1 Likes current job Developer Developer
dl Behavior Satisfaction
6 | A 138 5 dae ull ) (K s il s QAL Lendi aa3 | 1 Likes current job
ol b 2
6 UBS1 Gt o) plind cng dua il J 513 | 3 Finds himself in other positions




6- Questions 1-2 / Without Developer Turnover
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Group code and extract themes

Q | Leniewee | INterview extract Code Sub Theme | Theme
1 Al Alpall Jasd sl ghaeS Jilb e alai e claill |1 Less Maintenance
Alall o) (a3 sSH S AUl SY AL 3 slladl)
Ui dal gl ¥ €05 lan Lald 5 5o YLa 48
e 48U Ul i) 5 g2 S Y
1 A2 Alpn AUSa gl ety el 3 IS (Saa g | 1 Less Maintenance
1 H B ol ol Wlgins 10 (30 apline eadic d=gs | 1 Less Maintenance
Slie lgde sz 9 mape
1 UBS 34l 3 $ex @ | 10 Less Maintenance time The advantages
1 UBS Lluall 3 bograsg mapell oyl bewss | 11 More comfort to the developer of No Developer
1 UBS Al Joms Y aly pasd (0 39501 e o)adl | 12 Controlled Code Turnover
1 A2 5 S5y aa g aad | 9 Controlled Maintenance
1 Al Jbee Kl a8l Wl 2Y | 2 Efficient Maintenance
1 Al Bluo dule Josl 923480 CSIBI | 6 Same Developer write, update the code NOTE:S\I/ZF:H
1 Al Ay Jlgazy lois g 568 S dalo 0y | 7 Strong knowledge
gy gl Bld Ao g3l |9kt ol
l}j}g::j eldy P.@Lélj A ) g3 Cdyao
ol
1 Al 9 48 SN @l 39S o)l By ol | 8 Extra time to remember old code
AT past 458 555131 B gongall muard 0,855
1 H Tonell uis 48 @18 39S) g9l Alie dg | 8 Extra time to remember old code
131LeJ 91 34831 S S Sy Y AsCiénn D929 Jis g Implicit turnover
ddsylall 0dgy S of the developer
1 A2 398Ul e Juad jolaall yui ay Ao 878 uang | 8 Extra time to remember old code
) 3950 e r yshae Jsis Uiie Jio 055
(29501 8 S U (ol 4 anall 0550
1 Al (sn Aaiall aal aadaton g 5 ) S 313 o815 | 4 No Code Document
e 58 50 AU &y prn i 5 35S0 5 (i 3all A ) )
1 A2 i S 95 03 5,30 S e 191 1, | 4 No Code Document Documentation Documentation
1 Al it € 93 G g0 ) s S SBha) padiul | 5 Emall as Document
2 Al Jael 52 6SI uiS) LBLaY aad ¥ g Algs Uia Bluall | 1 No Complexity in the Normal situation
Ll 4le Less Complexity .
2 UBS adad Jam Y a>lg pasd e 080l Lo oydadl | 1 No Complexity in the Normal situation Complexity
2 Al Budize Bluall pruad Clugdadl 9 oldlall 5,8 | 2 Complexity - Frequent updates Complexity
7- Questions 3-4 / Without Developer Turnover
Group code and extract themes
Q | ienviewee | Interview extract Code Sub Theme Theme
3 Al Jol>, Jaad) ::iji;:dll;i:‘y)ﬂ dj)’L‘ 1 Try to attract the developer Customer anxiety C:rs;’:(ci);’njr
3 Al 9 4 O3l dgz (o o 0923l by pue L | 2 Customer dissatisfied — delay in Customer is
Buine Bluall pruad Olusdadl g oldlall 84 maintenance -old code dissatisfied
9 48 SN @)l 39S Eoar )l By (a0 ey (Implicit turnover of
3T pased 408 35S 131 38 fap90ll ruad 0,555 the developer)
3 A2 ple i 92h ogyll | 3 Customer Satisfied
Customer
3 H Al L Gy o L Y LN (e 5585 a0 | 3 Customer Satisfied Satisfaction
o o]
3 UBS b 0l | 3 Customer Satisfied Customer is satisfied
3 A2 i3 dgl B AL duaseidl d3Mall g Anyliadl s | 4 Familiarity Relationship
Olgiw Sde e
3 UBS Cals gall & 4le * b= | 4 Familiarity Relationship
4 | A1 9 dzmapll 00,81 (Sg demapl 9 QAJL Lguod s
Jll lgabge 5o 1dn
4 | A2 Sl adee g
- —— . Developer
4 UBS e Sfige pe 5 Jdalladady ~U Developer Behaviour Sati A
- — atisfaction
4 | A2 goz 9 ol oo oy daad) oy S0
Lebdonis olaghaall
4 UBS 328 o) plil o L0581 J 7S 13




8- Question 1-4 / Customer

138

Group code and extract themes

Q | interview | Interview extract Code Sub Theme Theme
1 Cc1 gpaly a3 | 1 Satisfied Generally
1 Cc2 Claty JSLE) &ygas die 5 ol ole JS& | 1 Satisfied Generally
il Satisfied
1 c4 aad aaly ale 50 (Sl b gany Gl sl Ca | 1 Satisfied Generally
=) %80
1 c2 Sl Wle 153 5 ¥ g e g slady¥ Ol jall gmny | 2 Dissatisfied - Delay in Maintenance
RTINS Satisfaction
1 Cc1 5 il LlSLEs Ja a1 ¥ 81 | 2 Dissatisfied - Delay in Maintenance with
1 c1 e Y agre Anlie plsi 3 sa 5 ade L) e | 3 Dissatisfied - No Tracking system maintenance
aaddll Al e A maaid Jaa¥) 335k in general
G yeln 13 g Al Aaglia CoyaiY agle Jelig Dissatisfied
Ui
1 c1 e 3 0 Jasmae 35 S palaie & (el | 4 Dissatisfied - No QA or review
i goel s sty gl atho 2 n Vs
1 c1 en 0o Jape )y K& ueliie e g pdl | 5 Dissatisfied - No developer backup
S gleel s pands gl atho pt an Y
2 c1 k;‘."b ‘FJIA;I SLA a3 1 Satisfied - SLA
2 c1 o el oy o 131 dpaay Uy IS5 ae Sl | 2 Satisfied - Consider complaints seriously
AU<sall
2 Cc3 S Jualgi | 3 Satisfied - Better Communication
2 c3 Uilllal agéiy y) Jil&i daluws | 4 Satisfied - Understand Requirements
2 Cc2 alae dy apaal & 5 1Y Cusy mayae e S 25 | 6 Satisfied - developer backup
AV Satisfied
2 c2 Auaddll ML)l | 7 Satisfied - Familiarity Relationship Issues lead to
41 | C1 S5 48,k oo g ticketing system aaie oI5 | 8 Satisfied- Ticketing system help Satisfaction,
Juaiyl Dissatisfaction
2 ca Aaie aadic aa g S U3 A3 s 5 Aall i | 8 Satisfied- Ticketing system help
2 ca AUaill Euaas Jae (4 o e JSLEN Aalis | 10 Satisfied - Periodic Upgrade
2 c4 shall aad8le 3525 | 7Familiarity Relationship
2 c3 D) 5l (e ol Jee a2 58 SN 5aY) o) | 5 Dissatisfied - Late response
2 c4 D) 5l (e sl Jee a2 58 S 5aY) o) | 5 Dissatisfied - Late response Dissatisfied
2 ca I Al S Jaga il glaa g (s lad JSS Jaladll | 6 Dissatisfied - cost
Bl o () S 5l s e
3 c1 U mame S Juadl (555 38l | 1 New developer - better
3 Cc1 Haall Jese e JSUEe 33L | 3 New developer - take problems seriously
3 c3 ULl 108l iee p3all e yudl | 3 New developer - take problems seriously
3 c1 il e Bl (i dna e w6 0 sSs | 4 New developer - Satisfied results
4alSis il (e a3 SLA)s | regardless of the delay New developer -
3 C3 DS Jeal 55 A Jla yadlll s | 8 New developer - Better Communication evaluation
3 c4 4y ylay Jaall Jlane she a5 oS s ,aT4lls s | 1 New developer - better
JSLEl) e Ja ) shaes o sl g las A
3 c3 ALY gy ) (B Al 9 Nev.v developer - Understand
Requirements
3 Cc2 28015 il aald | 11 Old Developer - Understand Business
3 c2 2580l 5 il aald | 12 Old Developer - Understand Code 0Old - New
3 c3 ¥l (b 3 el il as Jaladll Jumdl | 5 Old developer - better Developer
3 c2 anill Jadl | 5 0ld developer - better evaluation
3 c3 53 sxic apiill ¥ €05 pa g3 sl YK ol s | 6 Old developer - better dealing with
S Juadl ISy JSU) e Jaladll e | problems
3 Cc3 Jaini Vg las age le il Jole 43Y <85 8505 | 7 Old developer - save time
ala Old developer -
3 c1 Lebs s JSLaal e alaill Jany o sty 43l 258 | 2 Old developer - uncooperative evaluation
4l yadi dal juayg ol ye e ASEA 3 gad g L i
3 c4 el S & g phall Jgl (e 393 90 md ) she 3a g | 2 Old developer - uncooperative
5@ ohall el (S pagm s Ulaady 5l g
ik Axe Jalail) aae Lilla
3 ca O GRS LS 5 laa Sliee S JAT il aa g | 5 0ld developer - better
Jaadl s o 15 S 43¥ alag
41| C2 W e Gy Al mhoay Sl any
41 | c1 Gedosl g adl p& 5 ) sa¥) (any Liayl ddlad oaig New Developer - New
Lyl o oSly handover 4 shexy g 4aa s Jac Negative Impact Developer

Aalni g lad
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41 | C1 Impact on
gapall (alie das ligal 5 pas Maintenance
41 | c3 1Ll S35 o] aY) iy o) Wligal s 51 (i
133 0585 O g sall o o2 A3y 5Lally Al pana
Gl e el e s 5y Taa o) JS
41 | C3 48 jre 2l gyl O Gl SV (any (ST
sl
41| 1 ety (il 18 () e eyl Ly e
41| c3 0o AL as 5 Js) e gl 4 2 s Ly el
L Gokia (S ol Al ) gal ity 12a 5 als ye
41| Cc1 Jadly pila I a¥l duay 5 Lile S5 18
41 | C2 2l o) Glaadl e yaall Jaly 48 padll p2e i
Alpeall il | ge sy A Dilpall b g 22l
pgie Jysh 5 33l g agalsl
4.1 | 3 e 5 3305 4o gind g daghy 35S0 T8
41| C3 s el e S i Jadi alidi e Tely
41 | c3 A Jlay s el e ST s 23 o8
Wt 53 Y Als pad ea gd ) Cagag g
Ay pall ¥l
41| c3 DB 5l e s sl dae a2 53 G 5eY) )
) Lgle 34185 13a
41 | ca s el (e 818 s Jad il ale el
41 | c4 LRl A 5 Jaidy e Y QA (S IS
t},\m\‘)&tﬂe}gc\:\;ﬂé\m\ ,)g.\S)PB
41 | C4 Bana JSLE dlie iy
41 | C4 Alpall SN danl 5 agllaally o S (3 jaind
41 | C3 o Adlicm il U yomy Jlal) e ey Nevy .Developer -
i Positive Impact
42 | c1 Sy g i sall | gallay () )5 sl (55 5 o 5
Siasa s galle agallai oSy &yl
42 | 1 Uislany 13g8 zali_ully Jalailly o i Liie (ai g
Jeail 5} dalose
42| C2 a4 At G Lis Jadll aald audi o5 3l Ll
A A p 48,5
42 | 1 |y (5 5SA a8 die Ll
42 | a1 Uleany 138 5 Gublia allaill 4 Ulas (3 el Layl
JSLa) o3 Jans
42 | c1 O ol dans g ol g alaill Al Cony L Dealing with
A sy Al 585 o Bl Jgusll Turnover problem
Oyl
42| C3 o) 055 NG s s 15l 1)
42 | C2 Alpa | slany e yoe (o SS) 22 g
42| C4 it ¥ Ulaas il 5V 5 deadlined) g 5250 The customer
iy zling yaall Y ) ghaall ()8 Mas i
#0580 e 5 Jde KA deals with the
42 | c4 Al aas 5 Aren) s pUaill Jas gl Y problem
abai &y geay
42 | C3 Uialias iy aas 45 5e¥) Glagind Jlad US
& s sall 138 (ganTh digma dla po V)
42 | c1 B Gy alial (g gali ) S el ) (e
B (b 5 S Al a5 (e yuall Jias
Leleaisy il JSLA)
a2 @ eHR oliag LD 5 A 2SS ﬁ?)‘u&:ji Not Dealing with
2 3 T A A5 i g 18 5 LS 5 Turnover problem
Lelaai¥ LIS
42 | ca OS5 i ) ghadl) QIS 1Y (i iy S Y
oY) e Jglad 5 S Ji Jadl) olly
42 | ca Al 5,0 g gl ) el Sl das o) 13

S, 5l e A0S




4) Final Themes
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With Developer Turnover

Position

No

No. Of

agreements

No. Of
agreements per
sub theme

No. of
codes

Related Codes

Sub Themes

per theme

TL 2 4 4 2 1,8 Types of Turnover Types of Turnover
2 2 2 3 10,9,7 Encourage developers Encourage developers
2 4 4 2,5,6,11 Palestine Territory Developer Turnover
2 8 4 2 3,4 Work roles & responsibilities Reasons
3 4 12 1-12 Impact on maintenance T e
4 4 2 1,2 Impact on Number of Tickets .
- Maintenance
5 12 4 4 1,2,3,4 Impact on Bug Tracking
6 4 3 1,2,19 Circulate information
6 3 4 6,7,8,21 Handle Turnover Handle Turnover effects
6 11 4 4 3,4,5,20 Documentation
6 1 10 9-18 Problems in Circulate information New developer difficulties
6 2 1 4 11,16,17,18 Other difficulties
7 3 3 4 1,2,3,4 Turnover Risk Turnover Risk
8 4 4 7 1,2,3,4,5,6,10 Customer anxiety Customer anxiety
8 2 3 12,13,14 Customer is satisfied Customer Satisfaction
8 5 3 4 7,8,9,11 Customer is dissatisfied
9 3 3 3 1,2,3 Developer Behaviour Developer Satisfaction
Dev ; ; : ; :::'3'7'8 Ié:::ll::;if:sloss New developer difficulties
2 3 3 10,14,16 Positive Issues Decrease Difficulties
2 6 3 3 5,6,15 Documentation (Handle Turnover effects)
2 2 1 11 Work roles & responsibilities Developer Turnover
2 2 1 17 New Opportunity Reasons
2 6 2 4 12,13,18,19 Palestine Territory
3 4 4 9 1,2,3,4,5,7,8,9,10 Turnover Impact on Maintenance Turnover Impact on Maintenance
4,5 2 2 2 6,10 Customer anxiety Customer anxiety
4,5 3 3 2,5,11 Customer is satisfied Customer Satisfaction
4,5 7 4 7 1,3,4,7,8,9,12 Customer is dissatisfied
6 4 4 2 1,3 Developer Behaviour Developer Satisfaction

With Out developer Turnover

Position

Q.

No

No. Of
agreements
per theme

No. Of
agreements per
sub theme

No. of
codes

Related Codes

Sub Themes

Mix 1 7 4 8 1,2,6,7,9,10,11,12 The advantages of no developer turnover Impact of no developer
1 3 1 8 Implicit turnover of the developer turnover
1 2 2 2 4,5 Documentation Documentation
2 1 1 2 Complexity .
2 3 2 1 1 Less Complexity Complexity
3 1 1 1 1 Customer anxiety Customer anxiety
3 4 1 1 2 Customer is dissatisfied Customer Satisfaction
3 3 2 3,4 Customer is satisfied
4 3 3 2 1,3 Developer Behaviour Developer Satisfaction

Customer Satisfaction

Position

No

No. Of
agreements

No. Of
agreements per
sub theme

No. of
codes

Related Codes

Sub Themes

Themes

per theme

1 3 1|1 Satisfied Satisfaction with maintenance
1 5 2 4 | 23,45 Dissatisfied in general
2 4 7 | 1,2,3,4,6,7,10 Satisfied Issues lead to Satisfaction,
2 6 2 2|59 Dissatisfied Dissatisfaction
3 3 51 134,389 New developer - evaluation Old - New Developer
3 7 4 6 | 2,5,6,7,11,12 Old developer - evaluation evaluation
4.1 4 10 | 1,3-6,8-12 New Developer - Negative Impact
4.1 5 1 2| 27 New Developer - Positive Impact New Developer Impact
4.2 4 8 | 1-5,8,9,10 Dealing with Turnover problem The customer deals with the
4.2 8 4 3|6,711 Not Dealing with Turnover problem turnover problem




5) Rearranged Themes based on No of agreements
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With Developer Turnover
No. Of

agreements

Position | No.

No. Of
agreements

No. of
codes

Related Codes

Sub Themes

per theme

per sub theme

TL 3 4 12 1-12 Impact on maintenance Turnover Impact on
TL 5 4 4 1,2,3,4 Impact on Bug Tracking .
- Maintenance
TL 4 12 4 2 1,2 Impact on Number of Tickets
TL 6 4 4 3,4,5,20 Documentation
TL 6 4 3 1,2,19 Circulate information Handle Turnover effects
TL 6 11 3 4 6,7,8,21 Handle Turnover
TL 2 4 4 2,5,6,11 Palestine Territory Developer Turnover
TL 2 8 4 2 3,4 Work roles & responsibilities Reasons
TL 8 3 4 7,8,9,11 Customer is dissatisfied Customer Satisfaction
TL 8 5 2 3 12,13,14 Customer is satisfied
TL 8 4 4 7 1,2,3,4,5,6,10 Customer anxiety Customer anxiety
TL 2 4 4 2 1,8 Types of Turnover Types of Turnover
TL 7 3 3 4 1,2,3,4 Turnover Risk Turnover Risk
TL 9 3 3 3 1,2,3 Developer Behaviour Developer Satisfaction
TL 2 2 2 3 10,9,7 Encourage developers Encourage developers
TL 6 1 10 9-18 Problems in Circulate information e s
TL 6 2 1 4 11,16,17,18 Other difficulties
Dev 4,5 4 7 1,3,4,7,8,9,12 Customer is dissatisfied Customer Satisfaction
Dev 4,5 7 3 3 2,5,11 Customer is satisfied
g:: ; . : ; :::'3'7'8 l::::vllse:ugeesloss New developer difficulties
Dev 2 3 3 10,14,16 Positive Issues Decrease Difficulties
Dev 2 6 3 3 5,6,15 Documentation (Handle Turnover effects)
Dev 2 2 4 12,13,18,19 Palestine Territory eI e,
Dev 2 2 1 11 Work roles & responsibilities Reasons
Dev 2 6 2 1 17 New Opportunity
Dev 3 4 4 9 1,2,3,4,5,7,8,9,10 Turnover Impact on Maintenance Turnover Impact on Maintenance
Dev 6 4 4 2 1,3 Developer Behaviour Developer Satisfaction
Dev 4,5 2 2 2 6,10 Customer anxiety Customer anxiety
Without developer Turnover

No. Of

Q. agreements

Position | No. per theme

No. Of
agreements
per sub theme

No. of
codes

Related Codes

Sub Themes

Mix 1 7 4 8 1,2,6,7,9,10,11,12 The advantages of no developer turnover Impact of no developer
1 3 1 8 Implicit turnover of the developer turnover
3 a 3 2 3,4 Customer is satisfied Customer Satisfaction
3 1 1 2 Customer is dissatisfied
4 3 3 2 1,3 Developer Behaviour Developer Satisfaction
2 2 1 1 Less Complexity .
2 3 1 1 2 Complexity Complexity
1 2 2 2 4,5 Documentation Documentation
3 1 1 1 1 Customer anxiety Customer anxiety
Customer Satisfaction
Q No. Of No. Of
o agreements per agreements per
Position = No. theme sub theme Related Codes Sub Themes Themes
4.2 4 8 | 1-5,8,9,10 Dealing with Turnover problem The customer deals with the
4.2 8 4 316,711 Not Dealing with Turnover problem turnover problem
3 4 6 | 2,56,7,11,12 Old developer - evaluation Old - New Developer
3 7 3 51 134,89 New developer - evaluation evaluation
2 4 7 | 1,2,3,4,6,7,10 Satisfied Issues lead to Satisfaction,
2 6 2 2|59 Dissatisfied Dissatisfaction
4.1 4 10 | 1,3-6,8-12 New Developer - Negative Impact New Developer Impact
4.1 5 1 2| 27 New Developer - Positive Impact
1 3 1|1 Satisfied Satisfaction with maintenance
1 5 2 4| 23,4,5 Dissatisfied in general




