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PLAN OF THE COURSE AND ASSESSMENT

e Lecture:
e first half of semester
* finished by exam

* Project
e second half of semester

 Assessment:
e exam — 50%
* project — 50%



Agenda

- System Development Life Cycle (SDLC)
- Business Analysis
- Analysis — methods
- Solutions Architecture
— What is IT architecture
— Architecture development method
— Architecture governance
— Reference models
— Content metamodel
— Specific dedicated solutions
— Mobile
— Cloud
—DevOPS
—Developers tools
—Project management
— Design patterns, tests



SDLC

SDLC
the acronym for
Software

Development
Life Cycle.



SDLC

Literature

https://www.tutorialspoint.com/sd
Ic/index.htm

https://www.w3schools.in/sdlc-
tutorial/software-development-
life-cycle-sdlc/



SDLC

Software Development Life Cycle - a process followed by software
e industries to design, implement and test the software products.

SDLC process - to ensure quality products are delivered to the
customers and consumers within the planned budget and time
estimates.

An entire team of Software Engineering will be highly involved in the
development ofs thehigh standard software. Whole Life Cycle defines and
improves the overall software quality and development process.

SDLC has six stages while each phase has its own deliverables which
serve as the input forthe next phase.

Stages of SDLC

1. Requirement gathering & Analysis
2. Design

3. Implementation & Coding

4. Testing

5. Deployment

6. Maintenance






SDLC
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SDLC

Requirement gathering & Analysis

Requirement gathering - fundamental phase of software development.
Business requirements and specifications are gathered.

Top level management of the company like project managers, directors, sales, consulting,
marketing and other stakeholders are mainly involved in drafting the requirements of the
software.
Analysis should give Answers to the general questions:

[1 What is the purpose of the system?

1 How will the system be used?

1 Who will use the system?

[1 What is the required data?

[1 What is the outcome/usage of the system?

Once the requirements are gathered, it will be analyzed by a group of individuals to make sure the
possibility of incorporating software development with the requirements gathered.

Deliverable:

Business Requirement Documentation (BRD), Software Requirement Specifications (SRS),
Technical Requirement Specifications documents are created which serves as the input
for next phase- Design



SDLC

Design
The design phase is the second phase of software development.
System Architecture is designed during this phase.

Design architects, Business Analysts - responsible for drafting the design of the software.
High-level design (HLD) and Low-level design (LLD) are designed based on the requirements
gathered in analysis phase.

Example of design documents that helps in developing the software effectively.
[ Use case Diagram
[1 Class Diagram
1 Entity-Relationship (ER) Diagram
1 Component Diagram
[ Workflow diagram
1 Activity Diagram

Design documents - input for the implementation/coding phase.
Testers - test strategy during this phase like what to test and how to test

Deliverable:

System Architecture, HLD, LLD, Detailed Design Specifications (DDS) - created which serves
as the input for next phase — Coding.



SDLC

How the customer How e Foject How the Araiyst How the 77 Oogr nmamer How the BRusiness
eagiayed 4 Leader urder slood £ desipred t wrode R Cormutlart described §

Mow the orosect ’ ' How the cussomer How £ was supported
was docunmerted ' W bied

VWhat the customes©
regiy needed




SDLC

Implementation/Coding
Coding is third phase of software development.

Detailed design specifications - input by developers to build the software product.
The main focus of this phase - development.

Entire design will be broken into modules and developers will work on individual
modules, then they will integrate the separate modules into one system finally.

Coding standards and guidelines are followed while developing the product. It differs
between the companies.
Coding languages like Python, JAVA, PHP, C++, C#, ASP.NET - used to develop the
software and languages are chosen based on the product to be developed.
When two developers working on the same software at the same time, code merge is
accomplished without much hassle by following proper coding guidelines.

Deliverable:

Working software is developed which serves as the input for the next phase —Testing.



SDLC

Testing

Testing is the fourth phase of software development. Working software is used for testing.The main
focus of this phase is to ensure quality and to validate the tests against the customer
requirements to make sure the product satisfies the customer needs. Test cases and test
scripts are used for testing to validate the requirements. Following types of testing are done
but the list is not limited:

[1 System testing

[1 System Integration testing

[1 Component testing

1 Component Integration testing
1 Performance testing

1 Usability testing

[1 Acceptance testing

Software product bugs, issues, defects are tracked, reported and retested until the
productachieves quality.

Deliverable:
Test Summary Report, Test results, QA plan, Revised bugs list, User
Acceptance test are submitted which serves as the input for the next phase — Deployment



SDLC

Product development from an IT failures perspective
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described it received needed



SDLC

Deployment

Deployment is the fifth phase of software development. Once the product is successfully tested,
the software product can be released or deployed to the customers for their usage. If any
changes or enhancements required for the software is also conveyed to the team so that
the changes will be incorporated in their subsequent releases.

Beta testing is done at the customer’s site before the final deployment to ensure the product meets
customer requirements.

Beta testing feedbacks and issues are reported back to the engineering team to ensure they
address them sooner or later.
Once the issues are fixed, then the product is finalized and will be ready for final deployment.

Deliverable:

Deployed software, Customer’s review, Live Production environment which serves as the
input for the next phase — Maintenance.



SDLC

Maintenance

Maintenance is the sixth phase of software development. Once the product is used
by customers, the issues faced by them are addressed during the maintenance phase.
Support provided for the deployed software is called Maintenance. Handling of bugs those
are missed in the testing phase are taken care of during this phase.

If the deployed system is modified for the new needs, then the existing system should be
maintained. If existing system cannot be maintained once the new needs are being added,
then the whole software system should be re-designed to accommodate the new changes.
The performance of the system is also monitored during this phase. Maintenance phase
ensures whether the customer is satisfied with the product that has been delivered.

Deliverable:
Updated version of the product, Code maintenance, Live system



SDLC

Types of SDLC Models

SDLC Models are developed based on the phases of SDLC. The difference between each model
would be the sequence in which they happen and the interaction between phases.

Common and most popular SDLC Models are
1 Waterfall Model
1 Agile Model
(1 Iterative Model
1 V-Model
1 Spiral Model
1 Big Bang Model



SDLC waterfall Model
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Waterfall Model

The Waterfall Model was the first Process Model to be introduced. It is also referred to as a linear-sequential life cycle model. It is very simple to understand
and use. In a waterfall model, each phase must be completed before the next phase can begin and there is no overlapping in the phases.

The Waterfall model is the earliest SDLC approach that was used for software development.

The waterfall Model illustrates the software development process in a linear sequential flow. This means that any phase in the development process begins only
if the previous phase is complete. In this waterfall model, the phases do not overlap.



SDLC Agile Model

[ Req Analysis ]

Iteration 1

Building Designing

} Months

Testing Req Analysis
Iteration 2
igni
Building

j a4

@‘M Planning
Req Analysis

Iteration 3

Building Designing

Agile SDLC model is a combination of iterative and incremental process models with focus on process adaptability and
customer satisfaction by rapid delivery of working software product. Agile Methods break the product into small incremental

builds. These builds are provided in iterations. Each iteration typically lasts from about one to three weeks. Every iteration
involves cross functional teams working simultaneously on various areas |

At the end of the iteration, a working product is displayed to the customer and important stakeholders.



SDLC iterative Model
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Fig. Iterative Model

In the Iterative model, iterative process starts with a simple implementation of a small set of the software requirements and
iteratively enhances the evolving versions until the complete system is implemented and ready to be deployed.

An iterative life cycle model does not attempt to start with a full specification of requirements. Instead, development begins by
specifying and implementing just part of the software, which is then reviewed to identify further requirements. This process is
then repeated, producing a new version of the software at the end of each iteration of the model.
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The V-model is a type of SDLC model where process executes in a sequential manner in V-shape. It is also known as
Verification and Validation model. It is based on the association of a testing phase for each corresponding development stage.
Development of each step directly associated with the testing phase. The next phase starts only after completion of the
previous phase i.e. for each development activity, there is a testing activity corresponding to it.



SDLC Spiral Model
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The spiral model combines the idea of iterative development with the systematic, controlled aspects of the waterfall
model. This Spiral model is a combination of iterative development process model and sequential linear development
model i.e. the waterfall model with a very high emphasis on risk analysis. It allows incremental releases of the product or
incremental refinement through each iteration around the spi



SDLC Big Bang Model
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The Big Bang model is an SDLC model where we do not follow any specific process. The development just starts with the
required money and efforts as the input, and the output is the software developed which may or may not be as per customer
requirement. This Big Bang Model does not follow a process/procedure and there is a very little planning required. Even the
customer is not sure about what exactly he wants and the requirements are implemented on the fly without much analysis.

Usually this model is followed for small projects where the development teams are very small.



Business Analysis

Business analysis is a research discipline of identifying business needs of identifying business needs and
determining solutions to business problems.

Solutions often include a software-systems development component, but may also consist of process
improvement, organizational change or strategic planning and policy development. The person who carries
out this task is called a business analyst or BA.

Business analysts do not work solely on developing software systems. But work across the organisation, solving
business problems in consultation with business stakeholders. Whilst most of the work that business analysts do
today relate to software development/solutions, this derives from the ongoing massive changes businesses all
over the world are experiencing in their attempts to digitise.

Although there are different role definitions, depending upon the organization, there does seem to be an area of
common ground where most business analysts work. The responsibilities appear to be:

To investigate business systems, taking a holistic view of the situation. This may include examining elements of
the organisation structures and staff development issues as well as current processes and IT systems.

To evaluate actions to improve the operation of a business system. Again, this may require an examination of
organisational structure and staff development needs, to ensure that they are in line with any proposed process
redesign and IT system development.

To document the business requirements for the IT system support using appropriate documentation standards.



Businsess Analysis

Team Work

Team Work




Business Analysis

BABOK® Guide Knowledge

Business Analysis
Planning and Monitoring

Elicitation and
Collaboration

Requirements Lifecycle
Management

Strategy Analysis

Requirements Analysis
and Design Definition

Solution Evaluation




Business Analysis

Requirement A usable representation of a need.
Need A problem or opportunity to be addressed.

In product development In product development and process optimization, a requirement is a
singular documented physical or functional need that a particular design, product or process aims
to satisfy.

It is commonly used in a formal sense in engineering design is a singular documented physical or
functional need that a particular design, product or process aims to satisfy. It is commonly used in
a formal sense in engineering design, including for example in systems engineering is a singular
documented physical or functional need that a particular design, product or process aims to
satisfy. It is commonly used in a formal sense in engineering design, including for example

in systems engineering, software engineering is a singular documented physical or functional need
that a particular design, product or process aims to satisfy. It is commonly used in a formal sense
in engineering design, including for example in systems engineering, software engineering,

or enterprise engineering.

It is a broad concept that could speak to any necessary (or sometimes desired) function, attribute,
capability, characteristic, or quality of a system for it to have value and utility to a customer,
organization, internal user, or other stakeholder. Requirements can come with different levels of
specificity; for example, a requirement specification or requirement "spec"” (often imprecisely
referred to as "the" spec/specs, but there are actually different sorts of specifications) refers to an
explicit, highly objective/clear (and often quantitative) requirement (or
sometimes. set of reauirements) to be satisfied bv a material. desian. product. or service.[1l



https://en.wikipedia.org/wiki/New_product_development
https://en.wikipedia.org/wiki/Process_optimization
https://en.wikipedia.org/wiki/Engineering_design
https://en.wikipedia.org/wiki/Systems_engineering
https://en.wikipedia.org/wiki/Software_engineering
https://en.wikipedia.org/wiki/Enterprise_engineering
https://en.wikipedia.org/wiki/Specification
https://en.wikipedia.org/wiki/Requirements
http://cite_note-1

Business Analysis

Requirements clasification

Business requirements
Stakeholder requirements
Requirements for the solution
functional

nonfunctional

Requirements for the change process



Businsess Analysis

Stakeholder A group or individual with a relationship to the change, the need, or the
solution.

Need A problem or opportunity to be addressed.

A stakeholder is a party that has an interest in a company and can either affect or be affected by
the business. The primary stakeholders in a typical corporation are its investors, employees,
customers and suppliers. However, the modern theory of the idea goes beyond this original notion
to include additional stakeholders such as a community, government or trade association.



Analisys phases

Program Management
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Businsess Analysis

Identify “To-be"
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and Organization

Gap Analysis

Project Expertise
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in current state that
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Prioritize gaps
between as-is and to-
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each gap
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Strategic
Roadmap

Executive Alignment

Create strategic
roadmap for all
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Create estimated
budget

Develop white paper /
business case for
senior management
Develop
implementation plan



Businsess Analysis

Regardless of who performs the role, business analysis must be clearly defined and understood as
effective business analysis drives project success and business outcomes.

List of key activities that should be considered when defining the definition of business analysis in
organization.

1. Analyzing and documenting the business problem and root cause
Determining what need to change to fix the problem

Evaluating options and recommending the right solution

Defining the solution scope

Preparing the Business Case

Ildentifying and engaging stakeholders

Eliciting business and stakeholder needs

Defining requirements

Facilitating collaboration between business and development teams
10 Validating and assessing the solution

11. Enabling business change and transformation

12. Ensuring the solution delivers business value

©®ONOUAWN



Business Analysis

“Business analysis practitioners include not only people with the job title of business analyst, but
may also include:

0 business systems analysts,
0 systems analysts,

0 requirements engineers,

0 process analysts,

0 product managers,

0 product owners,

0 enterprise analysts,

0 business architects,

0 management consultants,

or any other person who performs the tasks described in the BABOK® Guide, including those who
also perform related disciplines such as

0 project management,

o sofware development,

0 quality assurance, and

o interaction design.”

Source: BABOK Version 2, IIBA



Business Analysis

BA Role Overlaps Many other Roles

Quality
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Project Enterprise/
Management Solution
Architect

Business
Analysis

Organizational
Change
Management
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Systems
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Business Analysis

I Areas of business analysis

BABOK® v2 Knowledge Areas

Business Analysis Planning and Monitoring

Enterprise Requirements Solution
P 3 Elicitation 9 : Assessment and
Analysis Analysis R
Validation

Requirements Management and Communication

Underlying Competencies



Business Analysis

Business Analysis Planning and Monitoring:

Describes the tasks used to organize and coordinate business analysis efforts.

Project BA work is a business process with:
- Inputs

- Outputs

- Tasks

- Stakeholders

- Actors

As-Is is our toolbox and methodology

To-be changes with each project



Business Analysis

I Business Analysis Planning and Monitoring:

BABOK point of view
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BABOK point of view

Figure 2-1: Business Analysis Planning & Monitoring Input/Output Diagram
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Business Analysis

Elicitation and Collaboration:

Describes the tasks used to prepare for and conduct elicitation activities and confirm the results.

It is collaborative

* It is not a “phase”

* It is ongoing as long as analysis work is occurring

» Should not be considered an “isolated” activity

» May trigger additional elicitation activities to obtain details to fill in gaps and increase understanding

Business Analysis
Planning and
Monitoring

Requirements
Strategy Analysis Analysis and Design
Definition

Elicitation and Requirements Life
Collaboration Cycle Management

Solution Evaluation




Elicitation and Collaboration:

Business Analysis
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Business Analysis

Elicitation and Collaboration:

* Prepare for Elicitation: involves ensuring that the stakeholders have the information they need to provide and
that they understand the nature of the activities they are going to perform. It also sets a shared set of
expectations regarding the outcomes of the activity. Preparation may also involve identifying research sources or
preparing to conduct an experiment to see if a process change actually results in an improvement.

» Conduct Elicitation: describes the work performed to understand stakeholder needs and identify potential
solutions that may meet those needs. This may involve direct interaction with stakeholders, doing research, or
running experiments.

 Confirm Elicitation Results: involves ensuring that stakeholders have a shared understanding of the outcomes
of elicitation, that elicited information is recorded appropriately, and that the business analyst has the information
sought from an elicitation activity. This task also involves comparing the information received with other
information to look for inconsistencies or gaps.

« Communicate Business Analysis Information: provides stakeholders with the information they need, at the time
they need it. The information is presented in a useful form, using the right terminology and concepts.

» Manage Stakeholder Collaboration: describes working with stakeholders to engage them in the overall business
analysis process and to ensure that the business analyst can deliver the outcomes needed.



Business Analiysis

Requirements Life Cycle Management:

Describes the tasks used to manage and maintain requirements and design information from inception to
retirement.
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Business Analiysis

Requirements Life Cycle Management:
 Trace Requirements: analyzes and maintains the relationships between requirements, designs, solution
components, and other work products for impact analysis, coverage, and allocation.

» Maintain Requirements: ensures that requirements and designs are accurate and current throughout the life
cycle and facilitates reuse where appropriate.

* Prioritize Requirements: assesses the value, urgency, and risks associated with particular requirements and
designs to ensure that analysis and/or delivery work is done on the most important ones at any given time.

» Assess Requirements Changes: evaluates new and changing stakeholder requirements to determine if they
need to be acted on within the scope of a change.

» Approve Requirements: works with stakeholders involved in the governance process to reach approval and
agreement on requirements and designs.



Business Analysis

Requirements Life Cycle Management:

Describes the tasks used to manage and maintain requirements and design information from inception to
retirement.

m RTM v O reauiroments < New Requirement

* 3 RTM- Intuitive design

[IDJ RTM board & D ¥ Q Details Test Cases
(I Kanban board v M Al
Type of requirement *
A% Reports v I App requirements ( ‘
= p B} uiRequirement v
RTM-1 Login mothods
-2 Passwords N
RTM-2 Password & Ul Requin t
& Releases * [ RTM-3 Security
nctional quirement
Issues and filters < R RIS Dosmiofding [+ B Gt Requir
* [ RTM-S Halp Desk
B Pages B Business Requirer
. RTM-25 User localization
€3 Components + 3 RTM-8 Languages
&  Test Management * 3 RTM-7 System notifications
« [ rTm-8 FAQ
[ Additem

* 3 RTM-10 User interface

* [ RTM-11 Competitive design

App requirements v
. RTM-12 User friendiiness

v I App Integration requirements

> I Payment

> I Locakzation

> I Mailboxes Create another [eUSICH Cance



Business Analysis

Enterprise/Strategy Analysis:

Describes the tasks used to identify the business need, address that need, and align the change strategy within
the enterprise.

Requirements Analysis

Strategy Analysis & Design Definition Solution Evaluation
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Business Analysis

Enterprise/Strategy Analysis:

* Analyze Current State: understands the business need and how it relates to the way the enterprise functions
today. Sets a baseline and context for change.

* Define Future State: defines goals and objectives that will demonstrate that the business need has been
satisfied and defines what parts of the enterprise need to change in order to meet those goals and objectives.

* Assess Risks: understands the uncertainties around the change, considers the effect those uncertainties may
have on the ability to deliver value through a change, and recommends actions to address risks where
appropriate.

* Define Change Strategy: performs a gap analysis between current and future state, assesses options for
achieving the future state, and recommends the highest value approach for reaching the future state including
any transition states that may be required along the way.



Business Analysis

Solution Evaluation:

Describes the tasks used to assess the performance of and value delivered by a solution and to recommend
improvements on increasing values.

Requirements Analysis

Strategy Analysis & Design Definition Solution Evaluation
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Business Analysis

Analysis

Describes the tasks used to identify the business need, address that need, and align the change strategy within
the enterprise.

Business Enterprise
Design Architecture

BOVINE ANATOMY: THE COW




