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[bookmark: _Toc535160686]What is Software Development?

In today’s world where technology has taken over, software is being designed all over the world and the need for a process is required to ensure that software is being designed the right way. Software development is the process taken to development software programs. It’s important that the process is completed in an organised manner. Jürgen Münch writes in his book Product-Focused Software Process Improvement that “the development process used in a project should be well-defined and documented so it can be understood by all developers” [1]. Software development follows an order throughout the software’s creation journey. This order is known as the Software Development Life Cycle and follows the journey of the software being created until it is terminated [2].

[bookmark: _Toc535160687]What is the Software Development Life Cycle?

The Software Development Life Cycle is a framework that has been designed to improve the development of a software product [3]. The framework is known as a life cycle and according to Robert Murch the life cycle “defines a repeatable process for building information system that incorporate guidelines, methodologies and standards”. [4] The cycle has been designed so quality software products are being made every time when using the model. There are many variations of the SLDC that has been developed over the years to suit the different kinds of methodologies being used from traditional ones like waterfall and more modern methodologies like Agile. 
The Life Cycle has 5 key processes that it follows. The names of the processes vary but the structure of the process are kept the same. [5]
1. Planning
2. Requirements
3. Analysis
4. Design
5. Coding / implementation
6. Testing
7. Deployment
8. Maintenance 
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The planning stage is the first step of the SLDC. It involves looking at the budget costs and resources, time management, people to put on the project and the scope of the work [6]. There are various things that need to be looked at before the project can get the go ahead. There is a structure to the planning stage of the SLDC, as shown below [7]. 
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This part of the process takes consideration to the needs of the user and the business [7]. This stage looks at what is needed for the systems requirements and if it’s possible to implement these requirements. The system requirements are split into two types: 
· Functional – Requirements which are expected to be included from a business point of view. This is related to the system itself and what behaviours would be expected of the functions that make up the system. An example of this could be connecting a part of a system to a database.  

· Non-Functional – these requirements look at a different approach to the functional requirements which look at what the system should be doing. Non-Functional requirements are much more about how the system works. Things that are looked at in this kind of requirement are as described by Nitin Singh Chauhan and Ashutosh Saxena listed below for an easier read. [8]

	Security

	Flexibility

	Performance

	Reliability

	Robustness

	Availability

	Portability

	usability



It’s also very important that the user requirements are satisfied in this part of the cycle as well and this is normally done in the form of interviews, meetings etc with the customer with the goal of the user being happy with the product being designed and the developers satisfied that the product being made is achievable and a reaching system requirements. [4]. 
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Once the user requirements of the business and the user are made clear, the design stage can take place. This next phase looks at as explained by Motea Alwan “the elements of a system, the components, the security level, modules, architecture and the different interfaces and type of data that goes through the system” [9]. There are normally 2 different levels of design that are used: [10]
· High level Design 
· Low level design 
The Low level design will look into the features in the project and how they should work and also the components inside the system that make the features work [11]. High level design or more commonly known as the architectural design looks more in detail to the LLD. The Low level design is normally completed by a senior developer while the high level design is commonly designed by a senior developer and an architect [11].
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The coding stage finally building parts the software by the developers in their teams. Languages in which to code parts of the software would have been agreed previously in the design stage and in a good process would be communicated to the developers [10]. Being able to convert the results of the design stage into written code is the main aim of this process, this stage affects the testing and the maintenance stages so a good job on the coding process can simply the testing and maintenance stages [5]. The code should meet the requirements of the user and the business while being free of bugs and defects. 
There are three main areas to concentrate on that can be applied to this phase of the SDLC. 
· IT Infrastructure
· Databases 
· Code
At this part of the process, the software and hardware required to build the project will be purchased to ensure that the developers have the required equipment to complete the project. However, the infrastructure would have already been planned out in the design process so the developers would be able to follow the plans [12]. 
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The testing stage ties in with the coding stage due to the need for written code to be tested to prove the code is working correctly. Once code has been written, the code will need to be tested to ensure that it is code that is fit for purpose. This process has the goal of detecting problems in the software’s code [5]. There are many different types of testing that can be implemented and there are manual and automated tests that can be used but this each project would require different types of testing and organisations would have their preferences on the testing methods. 
It is said that there are 4 main types of testing that would be performed:
· Unit testing – testing of the components of a system. 
· Acceptance testing – testing the system against business needs.
· Integration testing – testing the units of a system as a group. 
· System Testing – a test of the whole system to check if it meets requirements of the user and standards. [13]. 
Tests are written by a developer and then they will execute the tests and this process will continue until the tests are successful. [12]. 
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Once the code has been written and tested, the next step is to release it into a real life environment where it can be accessed by the intended audience. The user would get training at this stage for the system and steps are taken to ensure that the system is ready to be fully functional [5]. This step is known as the deployment or delivery stage [12]. B. B. Agarwal states that this stage has 3 stages:
“	
· Implementation of a computer system to replace a manual system.
· Implementation of a new computer system to replace an existing one.
· Implementation of a modified application (software) to replace an existing one using the same computer. 
“[5] 
Maintenance is the final stage and this will continue until the software is terminated. This stage is focussed on updating the software and changing it to ensure it is bug free, issues are fixed, improvements are made and adaptive to the future with a growing technology [12].


[bookmark: _Toc535160694]Software Development methodologies 

Due to popularity of the software development life cycle, there are many different methodologies that have been designed based off the principles of the SDLC. While there is the commonly used traditional waterfall model that is more structured and recommended for big projects, Agile offers a more flexible and iterative approach to software development [12].  
[bookmark: _Toc535160695]Agile 
So what exactly is Agile? 
Well Agile dates back to 2001, where a group of software experts got together to discuss the successful projects they had been involved in and the similarities in why the projects had been successful. Through these discussions a manifesto was made as shown below [14]. 
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[bookmark: _Toc535160673]Figure 3- Agile manifesto[14]
Agile follows 4 key elements: 
· Iterative 
· Incremental  
· Self-organising  
· Emergent 
The elements are explained in the diagram below [15]. 
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[bookmark: _Toc535160674]Figure 4- Agile processes [16]
Agile has many benefits to a company. The focus on communication and teamwork between teams would give company workers some good skills. This would look very good on the company and attract skilled workers to the company. Being able to produce quality projects would boost the company’s satisfaction levels too. Profits and reduction on costs would benefit the company too [16].
Although being very popular, Agile has a lot of focus on team work and only works when all team members are on board and fully understand the structure of it in their organisation [17].
There are many variations of Agile that have been made. A few of these include: [18]
· Scrum
· Kanban
· XP
· Feature driven-development
· Lean software development
[bookmark: _Toc535160696]Agile methodology – Scrum

Kenneth S. Rubin describes Scrum as “an agile approach for developing innovative products and services” [19]. Just like agile, Scrum follows the Software Development Life Cycle in the implementation of a project. It also implements an iterative and incremental process like agile does. 







The Scrum model
The Scrum model as shown below represents a 30-day sprint example 
[image: ]
[bookmark: _Toc535160675]Figure 5- Scrum model [20] 
The process for Scrum involves having iterative sprints over a time decided by the teams. This is decided by members of the team having roles. There are 3 roles given with responsibilities:
· Scrum Master 
· Product Owner 
· Development Team 
The cycle begins with a meeting with the stakeholders to discuss the project and the best ways to implement it. Requirements for the user and the business are decided on and the Product Owner is then given the task of designing user stories. They will turn the requirements into unique stories and place them in the product backlog. 
A meeting is required next to prioritise the user stories to decide what will be going into the sprint. The chosen stories are inserted into the sprint backlog by the Scrum master and a date is decided for the duration of the sprint which on average 1-6 weeks being the time of a sprint. Once the sprint has begun, there is daily stand up meetings between the scrum master and the team to discuss progression and any issues that are affecting the sprint. 
A sprint review meeting then takes place towards the end of the sprint where the scrum master and the team present their work to the product owner and any stakeholders in the project. It’s the product owner’s role to make sure the work presented reaches the requirements and if so will accept the work. The last part of the process then is the sprint retrospective meeting where the team discuss the sprint and ways to improve etc. 
[20]




[bookmark: _Toc535160697]Case study – HP’s FutureSmart Program

Background – HP build LaserJet printers that can be bought worldwide, they have a firmware division which is where they run their printers, scanners and other devices. The firmware division team is built up of over 400 colleagues across USA, Brazil and India. A problem was discovered in the fairly large team that they were running too slowly for demand [19]. 
It was decided that changes were going to be made to improve the efficiently of the team as at the current it was taking 2 years to complete a development cycle [20]. Some improvements were made but there were still underlying issues with the way they were working. Not being able to keep up with the demand for new features and the new releases on the market the decision was made to transition into an Agile development team utilising parts of Agile methodology including SCRUM. [20]. 
HP set themselves a number of objectives to achieve to get the team working more productively: [20] 
· Create a stable application code
· Automate tests and run regression tests every night
· Automate the integration process
· Reduce the work required to get products working significantly
· Re-architect to remove product differences (one branch for all products) 
· Improve developer productivity by a factor of 10
· Reset expectations
It was also considered how they were going to implement this into the team. They knew how important it was that the team would need to embrace the changes for it to be successful. Research went into removing work from system that doesn’t add value and changing architecture from the old design. It was decided that they would require an architecture in place that had “clean, structured interfaces between layers” [20]. Four week sprints were also introduced. 
After 3 years of work into building the new process has revealed some amazing results. The change to an Agile development had:
[19] and [20] 
· Reduced the development costs by 40% 
· Increased programs being developed by 140%
· Development costs per project were reduced by 78%
· Automation of integration tests reduced the resources of code integration by 8%
· Planning resources reduced by 15%
In this case the results were achieved by HP having their objectives chosen correctly. The automated of tests reduced resources and development costs. The removal of non- value work increased the productivity of the team. The outstanding results achieved by HP show that when an Agile methodology is implemented correctly with the right decisions, even when implemented into a big project like HP’s can reach results that were not expected beforehand. 

Word count excluding reference list - 2385
References
[1] J. Münch, Product focused software process improvement. Berlin: Springer, 2007.
[2] P. ISAIAS, High level models and methodologies for information systems. New York: SPRINGER-VERLAG NEW YORK, 2014.
[3] S. Singh, Database systems. Delhi: Pearsons, 2011.
[4] R. Murch, The Software Development Lifecycle - A Complete Guide. Richard Murch.
[5] B. Agarwal and S. Tayal, Software engineering and testing. Jones & Bartlett Learning, 2010.
[6] J. Boyde, A down-to-earth guide to SDLC project management, 2nd ed. 
[7] A. Langer, Guide to Software Development: Designing and Managing the Life Cycle, 1st ed. Springer Science & Business Media, 2012.
[8] N. Chauhan and A. Saxena, "A Green Software Development Life Cycle for Cloud Computing", IT Professional, vol. 15, no. 1, 2013. Available: 10.1109/mitp.2013.6.
[9] M. Alwan, "What is System Development Life Cycle?", SDLC, 2015.
[10] A. Rongala, "Software Development Life Cycle and its Phases", IT, 2019.
[11] R. Kumar, “Software Development Life Cycle – SDLC | Software Testing Material,” 2018. [Online]. Available: https://www.softwaretestingmaterial.com/sdlc-software-development-life-cycle/. [Accessed: 10-Jan-2019].
[12] A. Imam, “Software Development Life Cycle: The phases of SDLC,” 2018. [Online]. Available: https://blog.testlodge.com/software-development-life-cycle/. [Accessed: 10-Oct-2018].
[13] L. Pearson, "The Four Levels of Software Testing", 2013. B. Mathis, Agile Project Management for Beginners, 1st ed. AK Publishing House, 2013.
[14] M. Layton, Agile project management for dummies. John Wiley & Sons, 2017.
[15] I. Stamelos, Agile Software Development Quality Assurance. Idea Group Inc (IGI), 2007.
[16] D. Rico, H. Sayani and S. Sone, The Business Value of Agile Software Methods: Maximizing ROI with Just-in-time Processes and Documentation. J. Ross Publishing, 2009.
[17] B. Mathis, Agile Project Management for Beginners, 1st ed. AK Publishing House, 2013.
[18] S. Ashmore PHD and K. Runyan, Introduction to agile methods. Addison-Wesley Professiona, 2014.
[19] K. Rubin, Essential Scrum. Upper Saddle River, NJ: Addison-Wesley, 2013.
[20] "an-introduction-to-scrum-framework", Scrumstudy, 2019. 
[21] "Evidence and case studies - Continuous Delivery", Continuousdelivery.com, 2019. [Online]. Available: https://continuousdelivery.com/evidence-case-studies/. [Accessed: 13- Jan- 2019].
[22] G. Gruver, M. Young and P. Fulghum, A Practical Approach to Large-Scale Agile Development: How HP Transformed LaserJet FutureSmart Firmware. Addison-Wesley, 2012.

image2.png




image3.png
& > O o a s://books.google.co.uk/books?id=70F06z4dh0AC:

X&ved

printsec=frontcover&d

ahUKI

Google software development life cycle diagram

Books Q Q B 3 o Add to my library ~ Wite review Page30 v & > a -

Result 1 of 4 n this book for software development life cycle diagram - ¢ Previous Next, - View all Clear search [%]

GET PRINT BOOK ® Jesting A

= Implementation

No eBook available = Maintenance

Jones & Bartlett Learning
Amazon.co.uk
BookDepository
Waterstone's

WHSmith

Blackwell

Project identification
& selection

Find in a library
Al sellers »

Software Engineering and Testing
By5.B Aganval 5. P. Tayal, Mahesh Gupta

Project
analysis

Coding &
testing

software developmer  Go

About this book

005 dD

Shop for Books on Google Play ‘

FIGURE 2.1 Software-Development Life-Cycle

Browse the world's largest v
eBookstore and start reading today
on the web, tablet, phone, or v

2131
H QO Type here to search ENG 10172019





image4.png
< - 0O @ & https://books.google.co.uk/books?id=cxYF_Flw63YC&printsec=frontcover&dq=software + development+life + cycle + planning&hl=en&sa=X&ved=0ahUKEwie5YPGI-fFAhXAVBUIHC ai Y = L e

Google software development life cycle planning “

Books @ Q| (52 oo | Adomylbay v | | Wit revew Pagez9 | < > a -

Result 1 of 6 in this book for planning - ¢ Previous Nexts - View all Clear search
EBOOK FROM £19.84 ——

[Get this book in prin v} Defining Project

Scope

Create Project
Plan
(Guide to Software Development

IDesigning and Managing the Life
cyciel

By Arthur M. Langer

planning Go

Resources

About this book

My library

My History
Defining Tasks

Books on Google Play and Subtasks

Terms of Service

@ Springer
Defining

Pages displayed by permission of Springer Wilestones and
Deliverables

Science & Business Media. Copyright

Fig.12.14 DSS project planning components
https;//books.google.co.uk/books?

0934
H QO Type here to search 0 t G 12/01/2019 &

=cxYF_FIw63YC8udq=software +development+ife-+ cycle + planning&source=gbs_navlinks_s




image5.png
< - O @ &

Google  agile definition

Books Q

VIEW EBOOK

Get this book in print ¥

o
Agie Project
Management
™ 0 Reviews
) Write review

Agile Project Management For
Dummies

By Mark C. Layton, Steven J. Ostermiller

agile definition Go
About this book

My library

My History

Books on Google Play

WILEY

Publishers Since 1807

Pages displayed by permission of John Wiley

& Sons. Copyright.

H QO Type here to search

books.google.co.uk/books?

£ (=] Add to my library ¥ Write review

Result 1 of 5 in this book for agile definition - ¢ Previous Next> - View all

In 1986, Hirotaka Takeuchi and Tkujiro Nonaka published an article called “New
New Product Development Game” in the Harvard Business Review. Takeuchi and
Nonaka's article described a rapid, flexible development strategy to meet fast-
paced product demands. This article first paired the term scrum with product devel-
opment. (Scrum originally referred to a player formation in rugby.) Scrum eventually
became one of the most popular agile project management frameworks.

In 2001, a group of software and project experts got together to talk about what
their successful projects had in common. This group created the Agile Manifesto, a
statement of values for successful software development:

Manifesto for Agile Software Development”

We are uncovering better ways of developing
software by doing it and helping others doit.
‘Through this work we have come to value:

Individuals and interactions over processes and tools
Working software over comprehensive documentation
Customer collaboration over contract negotiation
Responding to change over following a plan

Thats, while there is value in the items on

the right, we value the items on the left more.

« Agle nfesto Copyright © 2001 Kent eck ke Beedie, A van ennekum, At Cockbur,
e e ot omas Coesng i g Ardven . Ron 1o er,
B i Raber C Mt St Helor en S wabes ] StneonsDove o

s decortian oy e reey copied non orm, Lt ny i s entrety through s rotie

‘These experts also created the Principles behind the Agile Manifesto, 12 practices that
help support the values in the Agile Manifesto. We list the Agile Principles and
describe the Agile Manifesto in more detail in Chapter 2.

Agile, in product development terms, is a descriptor for project management

Clear search

1254

01/2019




image6.png
S S A -4

ved=0ahUKEv erfAhVxoXEK]

< - O @ &

QEAEINDACH

s1//books.google.co.uk/books7id=TV

agile definition

Google

Books Q

Agthe Softwane: Gt
iy A
0 Reviews
Write review

Agile Software Development Quality
Assurance

edited by Stamelos, loannis G.

agile definition Go
About this book

My library

My History

Books on Google Play

Terms of Service
Pages displayed by permission of Idea

H QO Type here to search

Write review Page4 ¥ < > Q -

A
'3

co Add to my library ¥

Result 2 of 5 in this book for agile definition - ¢ Previous Next> - View all Clear search [ ‘

Agile Software Methods: State-of-the-Art
Figure 1. Definition of agility © copyright Ernest Mnkandla PhD thesis University of the Witwa-
tersrand
Iterative Incremental ‘Self-Organizing Emergent.
The team has the  The set of tools,
modification responsibilty chnig
parts of organizing  developm
. its internal
Assists with ~ and integr dynamics.
modification  Assists with emerg
of design and improving the proce:
requirements. overall
methodology.
ing nature a method of working emerges FUNCTIONAL DEFINITION
as the team works. Thirdly, as the system
emergesandthemethodofworkingemerges — Agile methodologies will now be defined ac- o

a feamawnrl: af dovalanment tashnalnaise im0 -

14

01/2019




image7.png
B 4| L cieThis

2] Getting S

ACCA70C ‘ = Software ‘ __ Documer

_ EntityRel ‘ Research ‘ s Software ‘ sm Agile Scr ] Software ‘ & Email - U ‘ Mail - Jai ‘ =

< - O @ @ blog.scrumstudy.com/an-introduction-to-scrum-framework;
lmages/ Videos (/4) service development in all types of industries and in any type of project, irrespective of its complexity e
Jobs (66)
Learning Scrum (152) A key strength of Scrum lies in its use of cross-functional, self-organized, and empowered teams who Scrum Master Training
SBOK™ (236) divide their work into short, concentrated work cycles called Sprints. The image below provides an e R g
Scrum (293) y . . Scrum Product Owner
example of an overview of a Scrum project’s flow N
Serum Certification (133) raining \
Scrum Training (173) ?XPS“ Scrum Master
Testimonials (65) raining
Scrum Developer Training
Scrum Training
T Agile Training
ctin e,
FREE RESOURCES Ll
Zitem
Titem
Free Introduction to Scrum DAILY
Course s 30-DAY
Free Resources . SPRINT
Free Assessment
Scrum One Pager
Scrum And Agile Glossary
Cross Word
PRODUCT BACKLOG SPRINT BACKLOG PRODUCT INCREMENT
ENROLL FOR A
COURSE

A b Accrodiation By o
MSHUGY | o e Coshators:
Agile Training

Agile Certification

Scrum Master Training The Scrum cycle begins with a Stakeholder Meeting, during which the Project Vision is created. The

Agile Expert Training Product Owner then develops a Prioritized Product Backlog which contains a prioritized list of

Serum Product Owner business and project requirements written in the form of User Stories. Each Sprint begins with a Sprint
Training Planning Meeting during which high priority User Stories are considered for inclusion in the Sprint. A
Expert Scrum Master Sprint generally lasts between one and six weeks and involves the Scrum Team working to create
Training potentially shippable Deliverables or product increments. During the Sprint, short, highly focused

Scrum Developer Training
Scrum Training
Scrum Certification

Daily Standup Meetings are conducted where team members discuss daily progress

‘Toward the end of the Sprint, a Sprint Review Meeting is held during which the Product Owner and
relevant stakeholders are provided a demonstration of the Deliverables. The Product Owner accepts
the Deliverables only if they meet the predefined Acceptance Criteria. The Sprint cycle ends with a
Retrospect Sprint Meeting where the team discusses ways to improve processes and performance as
they move forward into the subsequent Sprint

G+

1

Other Must Read Posts

I} = - a m ' ® @ < vl L@ 2 'wa/wusw;zsmg &

QO Type here to search




image1.png




