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ABSTRACT

Label production software is an “in house” automation software which contains “Test
Class” with the source code of function required by the customer and product engineer to
support the testing and requirements of various type of products in Finisar. It is very important
to make sure the release of label production software is bug and defect free, delivered on time
without any delay to avoid any aging and shipment problem, meets requirements and
expectations of user and customer, and good quality through reusability. This software quality
able to be improved with test class standardization here means coordinate, and organize the
functions in the source code of the test class as required by the users into one standard format
where it can be reusable on various product types. Current label production software contains
unstable test classes with duplication functions, hard coded data and unable to be reused on
various products testing which causes problem in testing of any new products with new
requirement and affect the quality of the software. By studying further on the problem it is
known that the test class developed though process flow diagram need to be improved first in
order to develop standardize test classes. In this study it is proposed to use agile technique
“Extreme Programming (XP)”. This XP technique will be implemented in the existing process
flow diagram as it is able to support each of the steps required from test software request to
develop test classes until testing and release of final version to production floor. By
implementing XP into the existing process flow diagram it will be helpful in developing
standardize test classes (STC). This STC will be measure for the reusability together with the
release software version in order to prove the quality of the label production software quality
is improved. In summary, label production software quality reusability can be improved with

test class standardization through using the XP technique as proposed in process flow diagram.
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ABSTRAK

Perisian pengeluaran label adalah perisian automasi "dalam rumah™ yang mengandungi
"Kelas Ujian" dengan kod sumber fungsi yang diperlukan oleh pelanggan dan jurutera produk
untuk menyokong ujian dan keperluan pelbagai jenis produk di Finisar. Adalah sangat penting
untuk memastikan pelepasan perisian pengeluaran label adalah berfungsi tanpa sebarang
masalah, dihantar tepat pada waktunya tanpa sebarang kelewatan untuk mengelakkan masalah
dalam penghantaran, memenuhi keperluan dan jangkaan pengguna dan pelanggan, dan kualiti
yang baik melalui kebolehgunaan semula. Kualiti perisian ini dapat ditingkatkan dengan
standardisasi ujian kelas di sini bermaksud menyelaraskan, dan mengatur fungsi dalam kod
sumber kelas ujian seperti yang dikehendaki oleh pengguna ke dalam satu format standard di
mana ia boleh digunakan semula pada pelbagai jenis produk. Perisian pengeluaran label semasa
mengandungi kelas ujian yang tidak stabil dengan fungsi duplikasi, data berkod keras dan tidak
boleh digunakan semula pada pelbagai ujian produk yang menyebabkan masalah dalam
menguji mana-mana produk baru dengan keperluan baru dan menjejaskan kualiti perisian.
Dengan mengkaji lebih lanjut mengenai masalah diketahui bahawa kelas ujian dibangunkan
walaupun rajah aliran proses perlu diperbaiki terlebih dahulu untuk membangunkan kelas ujian
piawai. Dalam kajian ini dicadangkan menggunakan teknik tangkas "Extreme Programming
(XP)". Teknik XP ini akan dilaksanakan dalam rajah aliran proses yang sedia ada kerana ia
dapat menyokong setiap langkah yang diperlukan dari permintaan perisian ujian untuk
membangun kelas ujian sehingga ujian dan pembebasan versi terakhir ke lantai produksi.
Dengan melaksanakan XP ke dalam rajah aliran proses yang sedia ada, ia akan membantu
dalam membangunkan standard kelas ujian (STC). STC ini akan mengukur untuk
kebolehgunaan semula bersama-sama dengan versi perisian pelepas untuk membuktikan
kualiti kualiti perisian pengeluaran label bertambah baik. Secara ringkasnya, kebolehgunaan
semula kualiti perisian label boleh ditingkatkan dengan standardisasi kelas ujian melalui
menggunakan teknik XP seperti yang dicadangkan dalam rajah aliran proses.
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CHAPTER 1

INTRODUCTION

1.1 Overview

Over the years, automation software has become an essential input for the operations
across all industries and sectors. This software has been used in testing and verifies the products
being produced by the manufacturing industries. In order to make sure the process flow and
quality of the software is efficient and productive, it is important to improve and maintain the
quality of the software and this can be done through “Software Quality”. According to IEEE
Standard (version 610.12-1990) defines software quality as "The degree to which a system,
component, or process meets specified requirements” and “The degree to which a system,

component, or process meets customer or user needs or expectations”.

On the other hand, according to International Software Testing Qualifications Boards
(ISTQB) software quality is defined as "The totality of functionality and features of a software
product that bear on its ability to satisfy stated or implied needs". This software quality has its
own requirements and evaluation for products which contains the functional suitability,
reliability, performance efficiency, operability, security, compatibility, maintainability,
reusability and transferability. This quality requirement will be very helpful in improving the
reusability of test classes in “Production Software” to test the transceiver modules which is

being produces and shipped by Finisar.



Production software or known as “PARTEST” is an automation software used to test
the transceiver produced in Finisar. Transceiver or known as transmitter or receiver is a device
which combines transmission and receiving capability on shared circuitry. This automation
software “PARTEST” is an internal “in house” software created and handled by developers
team in Finisar and released to production for testing various types of fiber optic transceiver
products. This software is not only used in Finisar “Ipoh” but also used in other Finisar site

such as “Wuxi”, ”Shanghai”, and “Sunnyvale”.

The same automation software contains test classes which is used to run various type
of test which start from Initial Test, Final Test, ER Temp Comp, Label Test, Barcode Test and
many more. This test being run is not a small test it is quite big and each test contains many
sub test which need to be fulfilled before proceed to next step. All the test being run is also
belong to different developing area and different production software branch. One of the areas

which will be covered in this study is Labeling area which used “Label production software”.

“Label Production Software” has its own release branch to run the entire test in
production floor of labeling area. The release branch is “18.000.xx” and this software version
has been used in many sites of Finisar such as “Shanghai”, “Wuxi”, “Ipoh” and “Sunnyvale”.
It plays an important role in supporting various products testing and customer requirements. It
is very important to make sure the release of label production software test classes is bug and
defect free, delivered on time without any delay to avoid any aging and shipment problem,
meets requirements and expectations of user and customer, and is maintainable. This is
because if the new release label production software test classes have bugs and failures for all

the products then it will affect the yields and performance of the products.

Most of the problem and issue occur in this new release label production software is
caused by the failure in the test classes and compatibility error with new and existing products
being tested. “Test class” contains source code of methods and function which is required by

the customer and product engineer for testing their products. This test classes is written in



VB.NET and is used in each sub test of Main test. This test classes is runs and called according

to how it set in the specification file.

All of this test classes is handled by different developers groups of test development
team. Because of each developer has its own style of coding , different product has different
type of requirement, different customer has different requirement and currently the changing
format of Finisar and Customer Serial Number requirement causes this test classes to be
unstable and prone to failure. This defect will cause the quality of the label production software
to be reduced. So, it is important to improve the quality of the new release label production

software with “Test Class Standardization”.

Standardization here means coordinate, and organize the functions in the source code
of the test class as required by the users into one standard format where it can be used by
various product types. This is to help to avoid duplication functions exist in more than one test
classes and hard coded data exist in the source code of test classes. The test class
standardization can be done by creating generic test classes and refactoring the test class source
code with generic function which can be used by various customer and product type for testing.
Through refactoring the test class source code, the software quality can be achieved by

measuring reusability of the test classes and software being released to production.

By standardizing the test classes no matter it is existing test classes or new test classes,
it can help in making the test classes and software to be more feasibility and manageable to
support various customer and product type with different and same requirement with generic
test classes and flexible software version of label branch. This will help user to just specify the
same generic test classes in specification file for the entire product which has the same

calculation or functions to be used.



1.2 Background of Problem

In Finisar Company, automation software has been running for around 15 years.
“Automation Software” it is a general technology terms used to describe any process, test or
flow being automated through the use of computers and software. This software is being run
with use of equipment’s such as machines, various types of boards, power supply and many
more. It is quite big software and has been used to support various testing processes,

productivity and quality of all the products which is being produced in company.

Automation software is being maintained by all the developers from various sites of
Finisar. Previously it used VB6 programming language and now it is migrated to VB.NET
programming language. This software is called as “PARTEST” and it is being actively run in
production floor where each process contain its own version and branch to support each of the
process flow. Mainly, all the process flows play an important role in producing the products

and each of this process has its own functions and task in testing the products.

“Label Process” is one of the important processes and without this the product delivery
is uncompleted. This process supports all the labelling process and test include Label test,
Custom Label Test, Label 2 Test and Barcode Test. Each of these tests has its own requirement
and function which is supported and completed through “Label Production Software” with
branch “18.000.xx”. This software supports all the testing of the requirements and updating the
data of the product as requested by customer before being delivered.

Moreover, the testing is done through test classes specify in specification file for each
product. Each test classes have different requirement and functions. So, to support each of this
test classes whenever there is any issue, error or bug occurs it will be fixed in the label software
branch and provided with higher running version once qualified working. It means that this

label production software will be keep on upgraded to higher version to support the entire



existing product type, new product type and customer special request as stated in the “Minipip”
document. This requirement from customer will be depend on their product type and customer
type. Different customer will have different requirement and sometimes they will be sharing

same requirement.

So, whenever there is a new request from customer a new test class will be created to
support the requirement and this new test class creation lead to upgrading of software version.
There is exists test classes with same requirement but cannot be used because of the hard coded
data in the test classes which is not supported by new request. This brings to different customer
with same requirement will be using different version of software because the test class that

created only support for one customer and product type.

Sometimes it is quite hard to maintain various version of software which is being run
in production and it can lead to use wrong version of software for the required customer and
product. Because of this situation, production folks will always complain and prefer to have
standardized of software version. They prefer to install and maintain one ECO software version

that is flexible enough to support the product on the tester.

Moreover, there is no any proper documentation for the developer to follow when they
are dealing with the code and this causes the code of the test classes created to be messy, not
user friendly and not standardize. In order to make the code to be understandable and improve
the software quality, a proper documentation and flow is required to be followed. This flow
will be very helpful in test class standardization and refactoring the code to support the software

reusability.

Besides Finisar, there are many other companies and industries have improved the
quality of the software being used in producing and testing their products. “IBM” is one of the

companies that has implement quality management across the products and application life



cycle, minimize code defects to improve the software quality and reduced the development cost
(Mishiev and Omer, 2009). At first it was quite hard for IBM to maintain the software quality
because development cost continue to rise, and the growing needs to get products delivered to
market with accelerated development schedules. So, by catching defects as early as possible in
the development cycle using static and dynamic analysis to improve the overall code quality,
and adopt quality strategies can help in minimize risk in software development projects and

significantly reduce the development costs.

IBM has start managing quality at the beginning of the projects rather than trying to
build it in at the end and this way has improved operational predictability, resulting in lower
costs and improved quality without time penalties. By adopting such a life cycle approach,
quality improvements can help deliver a quantifiable return on investment and satisfying
business objectives. Quality strategies implementation can help in maintaining the
functionality, reliability, and performance of products and applications in development and
production. IBM has also used agile methodologies for process and it helps to smooth out the
complexities of software development and this development technology help deliver ship ready
code.

Other than that, as the pace of business is getting faster as game changers “Infosys”
company is looking forward to deploy new features rapidly, resulting in frequent application
releases as opposed to the earlier one time release scenario (Rao, 2017). Consequently, the time
taken for a feature to be implemented from ideation to production deployment is shrinking fast.
This has resulted more frequent application releases and the change has drastically impacted
the dynamics of the development life cycle in “Infosys”. Previously the company uses
traditional approach where a development team deploys a feature and then passes it on to a
separate operation team causes the delays involved in acknowledging, testing and deploying
the application in traditional manner increase the time to market of the feature and quality
issues on the application being released. This has been solved by implementing “DevOps”
methodology which is a blend of development and operations has helped to provide an

understanding that helps design applications for rapid delivery.



The core tenet of the “DevOps” practice is Continuous Delivery (CD) and Continuous
Integration (CI) under the agile technique has help in automated deployment and verification
of an application across a set of environments. This automation not only will reduce the manual
errors but also allows quick, reliable and repeatable deployment of rapidly developed code. In
case of legacy systems, which have evolved a period of time without any consideration of
automation, the adoption of the “DevOps” approach has helped in large scale refactoring or
redesigning. For Infosys, by adopting the “DevOps” methodology with agile technique
(Continuous integration) in a legacy system project has involves three key aspects such as
standardization, automation and shifting left. All these three keys has helped in improve the
quality, performance and reusability of the system, reduce the risk and help in reducing the cost

of fixing the bugs as early as possible.

Moreover, there is one more company which has face some problem with their software
development is “Intel Shannon” (Fitzgerald et al., 2006). There was many problem occur with
the software being released and produced by this company such as highest defect density, less
accuracy to development schedule, low quality and many more. Previously, this company has
been assessed at Level 2 on the Capability Maturity Model (CMM) and this has led to some
discipline in the development process and the rapid time to market pressure. This pressure and
issues has led this company to consider agile methods. “Intel Shannon” has been deploying a
range of agile methods such as XP for technical engineering aspects of software development
and SCRUM for the project planning and tracking.

In “Intel Shannon” the XP practices used are pair programming, testing, metaphor,
collective ownership, refactoring, coding standards and simple design. While the SCRUM
practices used are scrum planning, scrum sprints, and architecture post game closure sessions.
The development statistics of this company has reported that both of this agile methodology
can deliver the quality software within schedule. Indeed the country manager for Intel in Ireland
has also identified Intel Shannon’s delivery of extremely high quality software within schedule
as the “key competitive edge” for Intel Shannon. Both of these techniques are release parallel
together with CMM Level 2 and this has not cause any perturbation in relation to the CMM

certification level. From this it is known that agile methods used in “Intel Shannon” have been



quite compatible and helpful in improving the quality of the software being produces and help

in zero defect.

Furthermore not only Finisar but all the companies and industry have gone through
many difficulties in handling the quality of the software being produced by the respective
company. There are many unwanted bugs and issues occur in software being produces and this
can cause problem in business. To overcome all this it is very important to choose the suitable
technique which can help in improve the quality of software. All the three industry “IBM”,
“Infosys”, and “Intel Shannon” has use “Agile Technique” in solving the entire software

problem that being faced and improve the software quality.

“Agile technique” is a software development methodology with a set of lightweight
methods and includes XP, Scrum, feature-driven development, and more. This methodology is
used for modelling and documenting software system based on best practices. Agile methods
use various tactics and try to overcome the limitations of the dynamic nature of systems
development projects. This method addresses the inherent problems of traditional systems
development using two scientific concepts such as “empirical process control” and “soft-

systems thinking” (Javanmard and Alian, 2015).

According to Hossain, Kashem and Sultana (2013) an agile technique aims to develop
and implement software quickly in close cooperation with the customer in an adaptive way and
enhance software quality. Agile technique is being used when there is a new changes needed
to be implemented. The freedom agile gives to change is very important and new changes can
be implemented at very little cost because of the frequency of new increments that are
produced. These are the reason why agile technique is flexible enough and very useful and
helpful for industry. Agile software development methods were developed to provide more
customer satisfaction, to shorten the development life cycle, to reduce bug rates, and to

accommodate changing business requirement during the development process.



Other than “Agile Technique”, there is one more techniques can be used to develop and
modify the test classes to improve the software quality such as “Traditional Methodology”. A
traditional software development methodology is classified as heavyweight methodologies and
contains software methodologies such as waterfall, Rational Unified Process (RUP), Rapid
Application Development (RAD), Spiral Model and others (Leau et al., 2012). These
methodologies are based on a sequential series of steps like requirements definition, solution
building, testing and deployment. Traditional software development methodologies require
defining and documenting a stable set of requirements at the beginning of a project (Leau et
al.,, 2012). The traditional software development methods are dependent on a set of
predetermined processes and on-going documentation which is written as the work progresses

and guides further development.

In Summary, for Finisar the quality of the label production software can be improved
with standardizing the test class and to do it is important to choose a useful technique which
will be very helpful. The technique that is chosen to standardize the test class in improving the
label production is “Agile Technique”. It is a very useful methodology to be adopted in the
modern software development process to replace the traditional heavyweight development life

cycle.

1.3 Problem Statement

The current issue that faced with label production software is related to the test classes
being codded is unstable and causes the quality of the software to be affected. This developed
test classes is unable to be reused to support the testing of various product types where it means
that one test class can be only used for one specific products and not able to be reused on more
than one product types. It is very hard to maintain the code of test classes and quality of label
production software which is developed to be supportive for all the products that are running
with the label production software version. Current release Label production software branch

18.000.xx has many unpredicted error occur when being tested with existing and new products.
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The error occurs is related and caused by the test class being used. From what known
this test classes are being handled by different developers and each developer has its own style
of coding and creating the test classes which causes the test classes to be inflexible and prone
to failures. There is no any standard document or proper process flow with suitable technique
to be followed and referred during development of test classes. The problem occurs in Finisar

with label production software that needs to be solved are all related to test classes.

One of the problem is there exist hardcoded data in the code of existing test classes and
this causes whenever there is a new request from user this require to create a new test class
because existing test classes not able to support the requirement and not able to be reused on
another product with similar requirement. This problem has cause for duplication function with
same requirement to be codded in more than one test classes. Besides that, there is number of
software version release in Label Production to support various product type and requirement.
This is happen because of new requirement from customer required Partest update, if existing

test class is not able to support the testing.

So, every time when update the test classes or create new test classes require new
software version upgrade and new version to be build and release to production. This has also
causes difficulties to standardize one software version to be used in labelling production.
Moreover, there is different type of bugs and error occurred for different and existing running
products when there is new software updated and release to production for new product
support. This entire problem is occur because of the test classes being used and as it is known
that this test classes are developed by developers and some of the developer are not aware about
the process flow and there is no proper documentation or techniques to be referred and used by

developers during test class development.

Overall, this entire problem occur has affected the software quality such as reusability
of the software. Not only quality of the software is affected but it also have affected the product
and production line performance by affecting the yield performance of the product being tested,

aging issue in production area for the failing products cause by bugs occur in the software used
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for testing and this will bring to missed shipment. It is very important to investigate and find
suitable techniques which can be used in improve the test classes and software quality which
is affected by the bugs and failure occurs in test classes being used. This technique can be used
and implemented in the “Process flow” which will be used by the test and development team

in Finisar in test class development.

“Process flow” contains the flow and steps being taken before the release of new
software version to production. It contains the steps which start before developing or modifying
the code until it release to the production flow to be used by products tested in production area.
This is a just a general flow and it does not contain any proper document or technique which
can be referred and used by developers. From the flow of the process flow diagram, it is known
that during the development and modifies test class there is no any standard documentation,
code pattern and technique to be followed and used. All the developer will use their own coding
styles to develop and modify the test classes. This will cause high chances for bugs and
software failure to occur because of the unstable test class being used to test the products.

The process flow diagram being used to update the production software and release the

new version to production is as shown in Figure 1.1 below.
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Figure 1.1: The process flow diagram being used in Production software release
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Therefore, the research questions that need to be solved in this study are as listed below:

1. What are the suitable agile techniques that can be used to enhance the process flow

in order to improve the software quality and process flow of label branch?

2. What are the suitable agile techniques that can be used in standardizing test class to

improve the software quality of label branch?

3. Is the tested standardize test classes is able to support various type of products?

4. s the standardize test class is reusable enough to be used by any product type and

able to improve the software quality factor reusability?

1.4 Aim and Objectives

The aim of this research is to propose an appropriate technique and “process flow” for
standardizing the test classes in order to improve the quality and performance of software.
There exist many techniques of Agile such as Extreme Programming (XP), Scrum, Feature
Driven Development (FDD), Dynamic System Development Method (DSDM) and many more
to be used but it is important to a chose a technique which can be very helpful (Javanmard and
Alian, 2015). So, the main concern is on choosing a suitable technique which can be used to

support the test class standardization and improve the label production software quality.
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Furthermore, this research consists of set of objectives that need to be achieved and

lead to the research process. The main objectives are:

1. To investigate and identify the suitable agile technique to be used in
standardizing test class and process flow of label branch to improve the software

quality.

2. To propose and enhance the process flow with suitable agile technique to help
in easier maintenance of the code, lower risk of errors and improve software

quality.

3. To test the new released label production software branch with standardize test
classes and evaluate the software quality factor reusability to make sure it is

reusable enough to be used by any product type.

1.5 Scope

In this research, the boundary of the research is defined. The following are significant.

i. This research focused on refactoring and standardization test class on label

production software.

ii. This research focused on the test classes which are covered in the branch
“18.000.xx” and created using Microsoft Visual Studio 2015 (VB.NET 2015).
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iii. The research focused on proposed technique to be implemented in the existing

process flow to improve the software quality.

iv. The research focused on software reusability to support various types of product in
label production process in Finisar.

1.6 Research Organization

This research made up of seven chapters. The thesis outline is as follows:

Chapter 1, it discuss on the overview of label production software quality with test
class standardization, background of problem, problem statement, aim and objectives, and

SCopes.

Chapter 2 is a literature review of current techniques can be used in standardizing the
test classes for to improve label production software quality. Various approaches and
techniques compared to determine weaknesses and strength among them. Also, related work
and previous attempt to improve reusability and loosely coupled especially in label production

system has been clarified.

Chapter 3 describes the methodology of this research which include research process,
explained in details on the sequences of process, research framework, details explanation on
the original process flow diagram and case study which will be referred during testing and

evaluation.
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Chapter 4 will discusses in details the enhanced process flow diagram with XP. Each
steps involved in the process flow diagram will be discussed in more details with the XP
technique to be implemented. There will be also included discussion on the difference between
original and new proposed XP release process flow diagram in handling TSR request and

developing standardize test classes.

Chapter 5 will include the discussion on the standardize test class developed from the
enhanced process flow diagram with XP agile technique. It will also include the discussion on
the difference between original flow against XP release flow in handling each TSR request to
developed standardize test classes. It will also include some samples of case study in order to
show how this standardize test class created from the new process flow and able to be reusable

to support various product testing.

Chapter 6 is the evaluation and final testing results. It will include the discussion on the
reusability measurement use on each standardize test classes and release software version.to
prove the software quality is able to be improved. There will be also discussion on the
comparison and analysis result done in order to prove that the attributes used in analysis is able
to be improved and compared against original and new proposed XP release standardize test

classes.

Chapter 7 provides the conclusion which include the details discussion on the overall
summary of this research and its contribution to knowledge in addition to future work for

further study.
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