DEVELOPING AND VALIDATING QUALITY SOFTWAR

Includes all customer and end user
requirements. Defines necessary
components of the software. Outlines
the direction of the product from a
high-level approach.

Product Vision and Scope

Vision and Scope
Document

-

This document describes both the vision of future
versions and the scope of the version under
development. The vision portion of the document
ensures during the design process that long-term
goals for future versions can be met without major
architectural changes. The scope portion is used
during requirements development to confirm that
the version under development will meet the
needs of all stakeholders.
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Generated in product planning stage. Focus
remains on the purpose and objectives of the
product. This high-level document provides the
foundation of the software’s future design.

Software Development Life Cycle

Though implemented in varying forms, the function of
the software development life cycle never changes: it
defines the need for a software product and outlines
the methods to create it. The basic components of
the development life cycle often include:

Acknowledging the customer’s needs. The
scope of the project depends upon the needs of
specific customers or the target market.

o

Writing clear, consistent requirements. The
requirements must provide the exact information
necessary to build the product.

-

Designing the product to meet all criteria.
Design documents specify how the software will
fulfill the requirements. Critical decisions include
the choice of technologies used in production and
design elements that will improve the software’s
usability.

-

Developing an interface for the end user. The
graphical user interface (GUI) defines how end
users interact with the product. Its design should
effectively complement the needs of the users.

-

Building and developing a strong product. The
coding implements the requirements and design at
the most technical levels.

=

Testing the product to ensure quality. Testing
activities ranging from unit testing to integration
testing and system testing identify any problems in
the code or missing features.

v

Validating the product so it may enter a
competitive market. Following proper validation
procedures enables the software to succeed in
highly competitive markets and improves the
product's quality.

-

Submitting the product for regulatory agency
approval. The product may be subject to intense
scrutiny by regulatory agencies such as the FDA.
This process involves extensive documentation
detailing the development life cycle, validation and
verification, and compliance with industry or gov-
ernment standards.

-

Product release. After the software has been
developed and validated, the product can be
released to the customer.

Project
Management
Plan

Preliminary
Hazard Analysis

Specifies project teams,
goals, timelines, milestones
and detailed tasks
necessary to successfully
complete the project.
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Details the project require-

Design ments and how they will be [————-11
s ¥ met. May include design
Specifications constraints, design models
and low-level details.
Follows design interface
specifications. Allows end
Graphical User users to interface with the
software. Designed to allow —

Interface

l

target users to access appli-
cation functionality in an
intuitive manner.

Builds software product from
code level. Implements pro-
gramming details necessary
to comply with established
design specifications.
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Software
Initial software product released for [=—————1
Rele.ase formal testing.
Candidate
Product Release -1

Procedures

Vision and
Scope Document

l

Describes potential risks and their
causes. Explains how the risks may

impede project success. Provides basis

for handling risks during the design
process.

!

Software
Requirements
Specifications

!

User Interface
Specifications

l

Clearly structures the acknowledge-
ment, assessment and elimination of
risks during project development for
product validation and review from
regulatory agencies.

!

Formal Testing

Defines the structure and
design of the graphical
user interface. Written to
meet the needs of end
users working with the
software application.

Risk Assessment
Identifies
potential risks

Describes detailed
requirements that
expand on the
business requirements’
discussed in the vision
and scope document.
Provides common
understanding of
product expectations.

Risk Mitigation

Execution of individual test scripts
by testing personnel to review
product performance. Follows
criteria established in test plan
and testing specifications.

———

Summarizes results

Formal of functional tests
Test Report and other verification
activities.

Risk Prioritization

Electronic Record
Compliance and
Premarket Notification

Code Refinery's Software Validation and Verification Process

Key results of a validated product include careful verification that each step in the software
development life cycle accomplishes the requirements identified in previous step in order to meet
the needs of the end user. Intended-use testing by the client or the end user follows. These
concepts are integral parts of validation and verification:

v Communication. Interpersonal collaboration and efficient communication are essential through-
out the validation process. Code Refinery facilitates communication within project teams so that
each team member can remain aware of product goals and project updates.

-

Documentation. By providing a common repository for goals, requirements, design details and
test results available to and approved by all team members, documentation improves product
quality. Code Refinery manages requirements and provides traceability matrices through
documentation control. Proper documentation assists in analyzing hazards and tracking their
resolution. These documents also produce necessary deliverables or supporting papers for
regulatory agencies.

-

Testing. Comprehensive testing verifies that project requirements were satisfied during
development. To prove a project successfully validated, the software must consistently meet
user needs, fulfill safety regulations and operate without defects in critical functionality. Code
Refinery manages testing activities and provides a formal test report at the end of the project.

Closely integrating verification activities into the development life cycle improves the quality of the
software and reduces cost and effort when attempting to obtain product approval from regulatory
agencies. Effective requirement management controls and minimizes the variables impacting
software development.

Outlines what areas of the
software will be tested, what
types of testing will be done and
when testing will take place
during the life cycle.

Reduced severity

) Testing Plan
of each risk

!

Test Case
Specifications

Defines the testing approach
and what the testing will
involve. Provides a description
of the scripts and further maps
the direction of the testing
activities.

Describes how each risk l_
is mitigated by design,
training or labeling.

Describe the steps required to
accomplish each identified test
case. Ensures product quality
by identifying bugs or problems.
Every script must be com-
pletely clear, specific, repeat-
able and accurate.

Testing
Scripts
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Proves documentation authenticity
and guality. Demonstrates that the
device is safe and effective. May
include description, specifications,
testing data and intended use.

Regulatory
Agency
Approval

refinery



