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Abstract: In the last few years, software designing and development methodologies taken attention from product delivery context to
product quality and end-users’ requirements satisfaction level. To, provide authentic and tangible process solution for human centric
development, this research paper, provides conceptual integrated framework based on agile human centric engineering and design thinking
(DT) approaches for human centred software development (HCSD) and give methods to calculate user acceptance index factors. So, the
current software development come across the “human centred software development methodologies”. This paper, also emphasized on the
different impact factors of software process development and critically analyze user quality satisfaction ranks scale value in terms agile

human centric and design thinking (DT) approaches.
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1. Introduction

Software development/designing life cycle (SDLC) is a
systematic approach and structured way and practiced,
which always focus and emphasis to develop well define,
reliable and standard software process and application
according to predefined requirements and user’s point of
view [45i]. There are many software developments
models and methodologies in software development
industry. In this research paper we discussed on human
centric agile engineering methodologies like Scrum, XP
and  design thinking (DT) approaches [1,2].Agile
engineering approach is an enabler accelerate software
process development and also satisfy the end-user
priorities in efficient and productive manner and design
thinking(DT) is an approach to understand the human
expectation from the application environment and capture
the mindset and attitude in respect of real operational level
point of view. In software development major concern
always on higher level of product usability and
clarification of user requirements/demands and for this
aspect/concern proposed human centred software
development conceptual framework based on agile
engineering and design thinking (DT) fil the gaps between
human centric requirements and evaluate process
designing methodologies in respect of end-users. The rest
of the paper is organized as Section 2 discusses agile
engineering and software development prospective
approach and its impact in software development, Section
3 we discusses design thinking(DT) working environment
section 4 we discusses the proposed conceptual model
framework and algorithm, Section 5 we discuss the
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acknowledgment, Section 6 we discuss the conclusion and
future scope and section 7 we discuss the references.

2. Sustainable Software Development Through
Agile Engineering:

The software designing activities becomes more complex
due to the need and requirement of direct need of end-user
participation in software development modeling and
solutions to generate integrated software methodologies
for this agile engineering play vital role in this scenario.
Agile engineering work on proactive manner to adaptive
manner of process designing and product development
and for this agile engineering framework conceptualize
divided in three working dynamics: speculation,
collaboration and learning as shown in below figure 2.1
and also gives view on different phases of agile adaptive
software development (AASD) life cycle and process data
flow level with in development phase and figure 2.2
shows the agile engineering working environment and
product life cycle and in this “A and B both are
speculation sprint backlog and relationship between both
level is point to point(P2P)”” and upper level of this figure
showing agile engineering methodologies between client
and development end to within product backlog and sprint
backlog phase and gives reference view on different
cycles of process designing vision to end-user product
delivery phase. Agile engineering provide light weight
programming environment and core working principal is
developers relying on technical and logical excellence of
software development approaches and try to produce
human centric designing and development[50-52] and
make an environment for sustainable software
development Agile human centric approach significantly
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works on develop operational level validate process, clear
specification of user need, minimize ideate phase efforts,

Speculation

Collaboration

and come out testing and verification at every stages of
software development.

Learning

Fig 2.1: Agile Adaptive software development (ASD) life cycle
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Fig 2.2: Agile Engineering working environment and product life cycle [46-47]

2.1 Agile Engineering Human Centric
Approaches:

2.2 Scrum Technology: This approach is iterative,
timebox, fast feedback, rapid adaption to change, product
delivery in efficient and effective manner, deliver

SPRINT 1 SPRINT 2
Planning 1 | Planning 2
Design 1 Design 2
Research Development | Development
1 ) ]
Testing 1 Testing 2
Feedback 1 | Feedback 2

products in short span of time, tasks are managed using
backlog, regular meeting schedule to verify the scrum
progress, team is self-motivated and organized[48,49] and
below figure 2.3 shown the scrum approach framework
and different sprint stages.

SPRINT N
Planning N

Design N

Setup Maintenance

Development
N
Testing N |

| Feedback N

Fig2.3 Scrum approach working framework [49]

2.3 Extreme Programming:

Xtreme programming (XP) methodology suggested
different thoughts and ideas of working as a package of
serval aspect of innovative ideas and working principles

by which software development process might be easier
and convenient[53] and XP targeted generally co-located
development teams in case of non-critical software
development product and suggested to work for different
sizes of industries world-wide[54-55] and below figure
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2.4 shown customer requirements specification, iteration
level and end-users feedback stages and this figure give
view how user requirements come at system metaphor
stage then pass through spike phase and after acceptance
test and customer approval product reach to final stage
“end-user feedback phase”. In below table 2.1 show the
different approaches of agile engineering and their impact

factors in software development process management and
designing and figure 2.5 shown the graphical
representation of agile engineering different approaches in
parallel their user acceptance level(it come down between
60-85 % of total weightage of over all software
development phases) and this figure gives different stages
performance level user acceptance index factors.
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Fig 2.4 Agile Engineering Xtreme Programming End-User Environment

Table 2.1 Agile Engineering Approaches and their impact Factors [18-20]

Programming | and values

S. Agile SDLC Phases Level of Efforts User Quality
No. | Approaches Cover in Agile SDLC (Time/Cost) Ac::_eptalnce Rank
Selection Engineering Mainly eve (Out of
(Type) Cover 5 Scale

Value)

1 Extreme Native principles Phase 1-4 Middle Given >2<4.5

Constraints

2 Agile Address Complex Phase 1-3 Incremental | Focus on >1<3.5
Modeling Issue Level Group Level
(AM)
3 Scrum Build a Backlog, Phase 1-5 Average Iteration >3<4.25
Level over
Process .
exhaustive
development to
management too
4 Crystal Efficiency and Phase -3 Crystal Project >4<4.5
Methodologles habitability (tools and clear safety
Family (Always
standard
Counted)

declaration)
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Development | development (RAD)

5 Feature- Client value feature | Phase 1-3 Tangible Timely and | 34<4
Driven view client view
Development level

6 Adaptive Based on rapid Phase 1-5 Not decided | Continuous | >4<5.0
Software application

AGILE ENGINEERING APPROACHES

Extreme Agile Modeling
Programming (AM)

Methodologies Development

e
s

Crystal Feature-Driven Adaptive Software
Development
Family

Fig. 2.5: Comparative analysis of agile engineering approaches and user acceptance level [21-22]

3. Design Thinking (Dt) Working Environment:

Design thinking (DT) provides “systematical working
environmental approach for process development and
management:  viability,  desirability/needs, and
possibility/feasibility” and always concern on new
understanding thoughts/ideas of innovative
practices/approaches human centred process development
and also acceptable within team and interest of business
stakeholders and communities [3,15]. Design thinking
(DT) core area of working is the innovation of new
ideas/thoughts of end-user’s point of view during the
working environment of software process development
cycle (SPDC) and generating the human-centered
software process/product. The design thinking (DT)

| Innovation j

approach pulls down the application environment
according to the end-user by some fundamental principles
of “design thinking (DT): empathize, define, ideate,
prototype, test, and end-user’s operational environment.
The design thinking (DT) approach gives dynamic and
optimized solutions to a user's scenario problem and
requirement by giving standard and quality-oriented
process/product delivery and services, and also enhance
the secure and significant productivity and operational
betterments for business and stakeholder [3-4,17,23-24].
Some of the common activities and process stages of the
design thinking (DT) approach and their relationship in all
phases are shown in given below Fig.3 and this figure also
gives general designing principal for human centred
prototyping and iterative process solutions.

Human
Ideation v
L lmnu,rslmt d Empathetic CD design ‘

Creativily

&.

Prototyping

Fc; Waorkers

Iterative Process Solution I

Fig 3.1 Design thinking (DT) working environment and working steps for iterative process solution for human centred
software development [25-28]
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3.1 Design thinking (DT) approach
fundamentals core attributes

R/

< Empathize: Empathize the first of design thinking
(DT), where software development team real insight
into users and their needs and in the focus on human-
centric approach [31].

% Define:  focus on user’s point-of-view
input/statement and also synthesis/analysis, problem
issues and statement according the end-result and
give platform for human centric development and in
brief user’s concern and acceptance form
development end [31-33].

« ldeate: Point of view analysis, design problem
template, brainstorming, provides solid background
through quality ideas/innovation and “think outside
the traditional approach of designing” and give
alternative and dynamic solution of problem [20,33-
34].

«  Prototype: Design thinking (DT) this phase provides

sketching, non-functional and functional

prototyping solutions and development model,
storyboard, and start to create different solutions and
started experiment on prototyping solutions [20,34].
Test: This phase provides wuser’s feedback
grid/matrix, minimum viable solution/product
rollout form designing phase and match the expected
and actual output to takes a mind-set of users and
those requirements set in initial phase and level of
previous stages of designing and development
[20,32,34].
< so we can say “this strategy of design thinking (DT)
approach give quality process designing and product
development according to human centred point of
view and its is open the dimension of human centred
software development (HCSD)”.Design
thinking(DT) provide graphical prototype solution
on the basis of expected outcomes and result Fig.3.2
shown the design thinking(DT) phases and user
acceptance index factors(UAIE) and time index
factors(TIF) that vary between 40% to 90% and time
index factors count between 1 to 5.

>

K2
*

Design Thinking(DT) Phases and User Acceptace

Test
Prototype
Ideate
Define
Empathize
92%

93% 94%

Desgin Thinking (DT) Approach Phases

B User Acceptance Index Percentage

95%

Index Facotors and Time Index Factors

96% 97% 98% 99% 100%

User Acceptance Index Percentage and Time Index

H Time Index

Fig. 3.2: Design thinking (DT) different approach and their user acceptance and time index

4. Human Centre Software Development
Framework:

Traditional software development approaches work on
client requirements and but in the current software
development working environment capture the core needs
and requirements specifications of users and gives
quality-oriented process and product delivery and it is
come true by "human centred software development”[29-
31].This framework come by the "integration of agile
engineering human centric approaches and design
thinking (DT) techniques to develop human centred
software” and core is increase end-operational behavior

according to satisfaction of end-user's requirements and
demands within the time limit and optimizing the solution
of resources and scheduling of the project[4,32-34].This
human centred software development model(HCSD) play
significant role in human game theory in different social
environments and dimensions[42].

4.1 Human Centred Framework Features:

The main feature is optimizing the resources and provides
human oriented process development. Some major
features of framework are discussing below [3-4,35-37]:

e Increase Satisfaction level of end-user.
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e Feedback within software development life
Cycle

e Provided conceptual integration development
model concept.

e involved the real innovation in project
development

e Higher level communication within team

Product delivery and execution in validated
manner

Agile engineering approaches “Scrum and
Extreme Programming” play significant role to
designing this conceptual model.

Conceptual model used “Design Thinking (DT)
user’s involvement technique” almost every
stages of project developmentation

4.3 Framework of Human Centred Software Development Metamodel (HCSD)

HCSD Metric Measurement and Measure

Agile-

Human
Centric
Stack

Conceptual
Prototype

\

Design
Thinking

C End-User's Satisfaction )

Fig. 4.1: Proposed Conceptual Meta-Model for Human Centred Software Development Framework [3-4,37-40]

In above Fig. 4.1,we discuss the framework of proposed
conceptual integrated model for human centred software
development (HCS) and this framework divided in five
different stages/phases to developed software according
to end-user’s quality and requirements satisfaction point
of view and before release the product we use the
validation phase to enhance the quality of
software/product and also increase the efficiency and
usability of software designing aspects and reach the
development on expected expectation level of
stakeholders and users[16,24-25,39] and below Fig.4.2.
given view on conceptual human centred software
development user acceptance index factors in respect of
traditional and human centred software development.

4.2 Algorithm of Human Centred Software
Development Metamodel (HCSD):

e Input: User Requirements

e  Output: Human Centred Software Development
Model (HCSD)

e Step 1: Compute the project requirements of
end-users.

e Project requirements= (S+F) * user acceptance
ratio

e  S=SRS requirements

F= FRS requirements

Step 2: Analyze the user feedback in middle of
software development life cycle (SDLC).

Step 3: Involved agile engineering XP and
Scrum Sprint methods

Step 4: Tested the agile engineering sprints
methods according human centric requirements.
Step 5: Agile engineering human centric result
forward to validation phase.

Step 6: Verification and validation of
requirements specification done.

Step 7: Ideate phase of process designing
started.

Step 8: Involved agile human-centric and
design thinking (DT) technique.

Step 9: Prototype of Human centred software
development ready.

Step 10: Developed system is ready for
implementation & execution phase

Step 11: Apply User acceptance index factors
count for capture the real feedback by users.
Step 12: Human-Centric environment for post
feedback and responses by end-users

End.
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The user acceptance index in human centred software
development model (HCSD) calculated by given
formulas:

Total efforts count during traditional SDLC= (software
development efforts*time)/100

Total efforts count in HCSD =} (efforts by agile XP and
Lean Programming + Design thinking factors)/100

Total user acceptance index count percentage in HCSD
model is:

80
70

User Acceptacne

60
50
40
30
20
10

0

1 2 3 4 5 6 7 8

Traditional and Human Centred Software Development Phases

> (Efforts/Time) *100
Total time acceptance index count is:
> (User Satisfactions/No of Validation failure steps) *100

Note: efforts and time count taken at the integration level
of agile XP, AM and Design Thinking (DT) to reduce total
efforts during process development stages and increase
user acceptance index factors.

Fig. 4.2: Conceptual model user acceptance efficiency index factors in respect of traditional and human

centred software development approach [39,40]
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6. Conclusion and Future Scope

In software development practices, integrates methods
that are logically inherent in the framework and process
delivery techniques of software designing so in this
context agile techniques gives the milestone for quality
making "functional software/process” that fulfills the
expected quality requirements of “end-users  and
satisfaction and built-up framework of human-centric
software development”. This conceptual framework not
based on theoretical approach but involved service
designing agile engineering approaches and critically
examined the adoption of the design thinking (DT)
approach to overcome the existing limitations in software
designing and development and the area of service
designing for end-users. This integrated conceptual model
can find out issues/bugs and gaps in human-centric
software development and co-design shell that can’t be

resolved by traditional software development techniques
and designing methods in future we going to enhance the
development phases of this proposed model and try to
release more refine and sustainable human centred
software development model. This purposed model gives
a significant milestone in 4G human centred software
development and also improve the efficiency of software
development according to mindset of end-users and
stakeholders too.
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