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TRANSFORMING
TEST CASE
GENERATION WITH
AI-POWERED
AUTOMATION
USING NOGRUNT

With the accelerating pace of Agile and DevOps, QA
teams across industries are under immense
pressure to increase release velocity while
controlling quality and risk. One of the most
persistent bottlenecks in modern software delivery
is test case generation - a phase that, according to
industry studies and our internal measurement,
consumes 30-40% of total QA effort per release
(typically 100-150 hours in a two-week sprint).
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EXECUTIVE SUMMARY

Until high-quality cases are produced, critical test execution, automation, and validation

activities remain on hold, directly impacting speed, productivity,and business outcomes.

What makes test case design so challenging?
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Time and Labor Intensity Inconsistent Quality Domain Knowledge Gaps
o ) ) Reliance on individual tester Lack of domain knowledge.
It is time and labor-intensive,
) ) . interpretation leading to - J
growing with product complexity
and frequent changes. inconsistent test depth, missed e ~
scenarios, and high review Persona Representation
\_ /| overhead - diverting senior QA Creating adequate coverage
resources from strategic efforts. representing all the persona's
(" \ N\ J that use the product.
Complex Workflows
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Complex workflows resulting in [
inadequate testing of upstream Coverage vs Depth Balance Requirements Issues
and / or downstream impacts. ;
/ P Balance depth of testing vs coverage Incomplete or incorrectly stated
requirements.
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The manual process often delays downstream testing, pushing defect
e}

4
discovery and remediation late in the cycle. The resulting impact is not
o & just operational. Organizations suffer more frequent release delays,

increased defect leakage, and negative customer consequences such

as SLA violations and churn.

EMERGING SOLUTION CATEGORY: AI'IN TEST DESIGN

Recent advances in Generative Al and context engineering have enabled a new class of tools to
address this exact gap. Al-driven platforms read and codify requirements at scale, rapidly

producing rich, traceable test case libraries that quickly adapt to evolving business context.

—
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OUR CASE EXAMPLE: COMPARATIVE STUDY AND RESULTS

As part of our Al adoption charter, we benchmarked several market-leading solutions against
criteria such as turnaround speed, contextual accuracy, coverage depth, review effort, and

integration readiness - with a particular focus on business impact.

Nogrunt, an advanced Al-powered test case generation engine, served as the primary pilot within

our environment. Our measured outcomes:

94 % 2.3Xx

Drop in Design Effort Coverage Increase
Manual: 114 hours Measured against requirement and
vs. Nogrunt Al: 7 hours risk-weighted scenarios, now

including edge/negative test paths
and redundant scenario detection

59% $2M

Reduction in Overall Effort Estimated Annual Savings
As review / fix time plateaued for organizations at scale
and Al outputs improved.

Business impact: Faster, more reliable release cycles; a 35% reduction in production defects
attributed to test design issues.

Crucially, gains were realized with a visible learning curve - early accuracy was lower than manual
(initially 74% vs 92%), but steadily climbed as the Al was tuned for business context and domain

specifics, showcasing the compounding ROI of Al-powered approaches.

Intended Audience: This document is designed for QA directors, CTOs,
digital transformation stakeholders, and business leaders exploring the

' intersection of Al and software quality engineering.
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INTRODUCTION:

THE MANUAL TEST CASE BOTTLENECK

Manual test case design is consistently ranked as the most time-consuming

and risk-prone phase of the QA lifecycle, accounting for as much as 30-40% of

total QA effort per release cycle. This single stage can delay downstream

testing activities by weeks, especially when onboarding new team members,

who often take one or more sprints to reach full productivity.

FOUR CORE CHALLENGES UNDERPIN THE BOTTLENECK:

01
Time & Throughput Constraints

Testers may spend upwards of 100 hours per release
manually converting requirements into structured test
scenarios4delaying the entire testing and release chain.
New testers added to a project typically require at least one
extra sprint before their test design matches team
standards, slowing product velocity and time-to-market.

03
Domain Knowledge & Reusability Gaps

Many testers lack deep domain expertise for complex flows,
producing tests that under-cover business-critical scenarios
and rarely scale well across future releases. Manual cases
are often not standardized or traceable, limiting their reuse
and compounding redundant work.

02
Inconsistency & Interpretation Risk

Test case coverage and depth vary greatly depending
on individual experience and comprehension of business
goals. In one notable release, 40% of escaped defects
were traced directly to misinterpreted requirements
during test case design - demonstrating how subjective,
manual processes increase the risk of production failures
and missed customer expectations.

04
Downstream Business Impact

These weaknesses drive significant business risk delayed
releases, higher defect leakage, costly SLA breaches,
reduced customer satisfaction, and ultimately revenue loss.

By quantifying these pain points and linking them to real-world enterprise consequences,

> > > it becomes clear that manual test case design is not just a process inefficiency - it is a

key strategic limiter of quality, speed, and value for modern software organizations.
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HYPOTHESIS: Al AS A SOLUTION LEVER

For organizations operating in today’s fast-paced software landscape, the hypothesis is clear:

If test case design can be automated using Al, enterprises can unlock faster releases, lower

costs, and measurable improvements in software quality and customer satisfaction.

In our context as a mid-sized technology firm, we posited that Al-generated test cases could

reduce cycle time by 50% or more, while improving release predictability and defect

prevention. This is supported by industry data showing Al-driven test creation routinely

doubles scenario coverage and shortens design time by 50-80%—with positive ROl realized in

just a few cycles.

Al ADOPTION OBJECTIVES

Accelerate Time-to-Market

Automate repetitive, manual test authoring to
shorten release cycles and deliver features faster
than competitors.

9

Improve Software Quality and Customer Experience

Generate traceable, risk-weighted test cases - guided by
domain experts - that prevent escaped defects, drive
higher coverage, and reduce production incidents
impacting users.

KEY KPls TRACKED:

e Time-to-market per release

[$]
Lower Cost of Quality &
Reduce human labor in test design, streamline review, and
increase productivity, cutting the cost per release and
supporting business scalability.

15,7
iL%/
Raise Predictability and Agility

Minimize bottlenecks in QA, enabling continuous testing
and reliable delivery in Agile/DevOps pipelines.

e Cost of quality (hours and dollars per release)

e Escaped defects (pre-production and production)

e Customer satisfaction or NPS impact

By aligning Al adoption directly to these business goals - not just internal QA efficiency -

enterprises can justify investment in automation as a competitive, customer-centric differentiator.
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EVALUATION & DISCOVERY: WHY NOGRUNT?

A shortlist of Al solutions was benchmarked across criteria such as:

» Test case generation speed.

e Integration options and usability.

e Coverage depth and redundancy filtering.

« Nogrunt ingests both structured data (such as spreadsheets, requirement tables, user
stories) and unstructured formats (narrative PRDs, emails, defect logs). Its Al engine
contextualizes and extracts testing scenarios from all relevant sources, ensuring no

requirement or business rule is missed.

WHY WE CHOSE NOGRUNT:

Nogrunt stood out for its context-aware both structured and non-structured NLP engine,
customizability, and high-test coverage in our pilots, all while keeping review cycles

manageable for our QA team.

HOW NOGRUNT WORKS:

Q; CSME
Y 3. (

Requirements Cognos Al Output - Test Review by Test Cases
for Context Engine Cases SME
Building

METHODOLOGY: BENCHMARKING MANUAL VS Al-
GENERATED TEST CASES

To objectively validate the potential gains of Al-powered test case design, we executed a
controlled study comparing traditional manual test authoring with an Al-assisted approach
(using Nogrunt). The goal was to measure not just efficiency, but the impact on quality and

coverage across real-world projects.

Step Manual Tester Approach Al (Nogrunt) Approach

Input Product Requirement Document (PRD) Walkthrough video/PRD/any unstructured or
structured input into Nogrunt

Design Tester drafts and reviews test cases Nogrunt generates full suite, QA reviews output

Review/Fix Peer review and manual rework Review Al cases, fix/annotate as needed
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RESULTS: QUANTITATIVE & QUALITATIVE OUTCOMES
IMPACT TABLE

Metric Manual Al-Assisted (Nogrunt) % Change

Test Cases Designed 485 1,141 +135%

Total Design Time (hrs) 114 7 -94%

Review Time (hrs) 29 43 +48%*

Fix Time (hrs) 3 12 +300%*

Total Effort (hrs) 146 62 -59%

Coverage Quality Baseline Advanced** Improved
Accuracy*** 92% 74% Tradeoff acceptable

KEY OBSERVATIONS: CLARIFYING TRADEOFFS

Why did review and fix effort go up? On initial accuracy dip:

Early Al outputs required more expert review and Al-generated cases started at 74% "ready-to-execute"
annotation as the engine learned project/domain specifics. without major edits (vs. 92% for expert manual efforts). As
However, overall manual labor dropped by 59%, and review the QA team provided feedback, accuracy improved in
time plateaued as the process matured. subsequent sprints—a typical Al adoption learning curve.

Advanced = Al flagged not only requirements-based scenarios, but also edge cases and

redundancies, often missed in manual runs.

Accuracy: Defined as percentage of test cases usable with minimal or no edits after the first

round of review.

INTERPRETING THE DATA: THE LEARNING CURVE

Initial metrics may appear alarming (higher review/fix -ﬂ
hours, lower accuracy), but they reflect the natural
"training period" for Al solutions in complex domains.

Our experience—and case studies from other Al test

design rollouts—show that as context and feedback

are incorporated, accuracy, review productivity, and

business confidence all increase over time. +

While early use of Al for test authoring requires more hands-on review, the overall net business
benefit is clear: radical reduction in design time, stronger coverage, and an improving accuracy

trend that accelerates with each sprint.
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LESSONS LEARNED & BUSINESS IMPACT

Substantial Efficiency Gains

Redesigning test case creation with Nogrunt led to a 59% reduction in total test design time
per cycle, directly supporting faster, more reliable releases and shortening time-to-market.
This reduction translated into an estimated direct cost saving of over $4,000 per sprint,
based on standard tester hour rates.

Improved Coverage & Redundancy Control

Al's contextual analysis surfaced edge-case scenarios and improving assurance while

02
il

g reducing manual oversight. Coverage increased by more than 2x compared to manual
processes, with enhanced consistency and traceability.

Strategic Resource Allocation

Routine, repetitive authoring was automated, allowing senior QA staff and domain experts to
. reinvest saved hours into exploratory and strategic testing. These reinvested efforts led to
“ deeper validation of business-critical flows and helped uncover previously missed defects.

03

While some of the time saved was spent by higher-cost domain experts on review, the overall
net cost was still meaningfully lower - delivering not just savings but a marked improvement
in product quality and user satisfaction.

domain-intensive areas. This tradeoff meant temporarily allocating some high-cost resources
for review. However, the cumulative cost (labor + review) remained below the prior all-manual

approach, and review time diminished as Al rapidly learned from reviewer feedback.

04

e Early adopter feedback cited both enthusiasm for faster automation and an adjustment
period for tool learning.

e Overall, the Al platform’s continuous learning loop, enhanced by human-in-the-loop
reviews, improved the rigor and adaptability of future outputs, reducing the review and fix
burden over time.

Net Outcome and Quality Impact

By automating repetitive work and reinvesting in exploration and strategy, the team achieved:

e Higher software quality (fewer escaped defects; increased defect detection earlier in the
cycle)

e Broader, deeper test coverage

05

e Lower net QA costs per release, even after accounting for domain expert review time
e Faster, more predictable delivery cycles, aligning with business objectives for speed and
agility.

Manageable Tradeoffs
Al-generated test cases initially required more senior review and corrections, particularly in
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CHALLENGES, RISKS, AND MITIGATION

KEY ENTERPRISE CHALLENGES

Security and Data Privacy

Al-driven test case tools require ingesting detailed
requirement documents, user stories, and sometimes
production data. Protecting sensitive business logic and
personally identifiable information (Pll) is critical - particularly
for regulated domains like healthcare and financial services.
Risks include unauthorized access to customer data and
inadvertent leakage of IP via model outputs.

Integration Complexity

Seamless bi-directional integration between Al outputs and
tools like Jira, ALM, and test management systems
determines real-world value. Many legacy tools present API,
formatting, and workflow barriers that slow deployment or
create "shadow IT."

IP Protection & Regulatory Compliance

Requirement data and test logic often represent
valuable company know-how. Ensuring compliance
with standards such as SOC2, GDPR, and sector-
specific mandates (HIPAA, PCI DSS) is a must.
Without careful data governance, organizations risk
non-compliance, costly penalties, or legal exposure.

Al Learning, Traceability, Maintainability

Both testers and tools face a learning curve. Al
outputs must be explainable and traceable for audit
and debugging; maintainability of Al-generated
scripts remains a concern for future releases.

ENTERPRISE MITIGATION PLAYBOOK

To address these risks, leading organizations deploy a multi-layered governance and

integration approach:

Data Security

S e On-premise deployment of Al engines for maximum control (avoiding SaaS exposure of sensitive requirement data)

e Encryption of requirements and test artifacts both in-transit and at-rest

e Anonymizing sensitive user/business logic during ingestion

IP/Compliance
m e Explicit data classification and tagging before ingestion

¢ Model audits, traceability logs, and governance checklists to map requirements/test cases back to source

¢ Quarterly compliance reviews (SOC2, GDPR, internal policy)

Integration

e Use APIs, adapters, and certified connectors to sync Al outputs with Jira, ALM, and CI/CD pipelines
e Automated coverage mapping and reporting for leadership and QA management

Human-in-the-loop Quality Control

% * Senior domain experts validate critical business, risk-weighted flows before release
e Establish iterative, rapid feedback cycles between Al tool and test team to tune outputs

e Mandatory review gates before production signoff

By deploying these controls, enterprises reduce exposure from Al deployment while maximizing value

creation and sustainable adoption.
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CONCLUSION & RECOMMENDATIONS

Enterprise QA teams implementing Al-powered test case design unlock a strategic lever for
software quality, delivery speed, and business value. Our pilot validates industry data: mature
Al adoption in test automation delivers 40-70% time savings, wider coverage, and substantial

improvements in defect prevention, scalability, and customer experience.

3-PHASE ROADMAP FOR ENTERPRISE ADOPTION

5
e

Q
N Optimize

Scale
Pilot ¢ Continuously tune Al models with project

e Expand automation across squads, domains, context and business rules

¢ Select high-value releases or domains for an and testing pipelines.

initial proof-of-concept. ¢ Integrate Al platforms with ALM, Jira, CI/CD, and
¢ Define clear success metrics—time-to-market,

cost of quality, escaped defects, and coverage
breadth.
¢ Document process outcomes, integration

¢ Monitor real-time KPIs, automate reporting, and
formalize ROI tracking.

defect management tools. e Map progress to maturity models such as

¢ Strengthen data security, compliance checks,
and human-in-the-loop validations.

Gartner/Everest—shifting from manual QA to
continuous quality engineering (QE).

barriers, and stakeholder feedback.

Al TEST CASE GENERATION BENEFITS

==
-

15

i Increased Release
Predictability

- Improved
Software Quality

Faster

Time-to-Market Reduction

INDUSTRY ALIGNMENT & NEXT STEPS

Aligning with leading QA maturity frameworks, Al-driven test case authoring transforms test automation

from a tactical experiment to a core capability for digital enterprises.

e -Accelerated cycle times, reduced manual labor, and fewer production defects drive tangible business
gains.

e QA teams shift focus from rote design to strategic, exploratory, and customer-impactful validation.

Organizations that embed Al test case design in their broader QE strategy can achieve 40-70% efficiency
gains while elevating quality, agility, and customer satisfaction.
Now is the moment for QA, engineering, and technology leaders to benchmark, pilot, and scale Al-powered

automation - moving from isolated wins to systemic transformation.

o ﬂ Next Steps: Connect with us for deeper insight, implementation checklists, and lessons learned
ﬁ"'—r from scaling Al-powered QA.
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>>> APPENDIX: CHART WHERE | HAVE IMPLEMENTED NOGRUNT

Results: Test Case Generation

- Included Activities Manual Al
- Number of TCs designed 485 1141
- KT (feature-specific)- Requirement analysis-
Test Case Design Time Scenario identification- Test step creation- Dala 114 hrs 7Thrs
preparation
— Test Case Review Time - Peer review- Feedback comments 28 trs 43 hrs
« Apply review feedback- Fix logic, gaps- Adjust ,
F T 3 1
ixing Test Cases g ety hrs 2hrs
2 mmmwmm reviewing, and 5 :
Total effort fixing test bel 146 hrs 62 hrs
Accuracy = Counl tes! cases cofmectly covering requirements. 92% T4%
. - Check if all expected test conditions are present - Good Advanced
Qualitative : - Count how many Al-generated lest cases were used
Quality without edits - T1%
= Count test cases flagged as repetitive or
Redundancy RS 0 8%
REFERENCES:

.Peer-reviewed paper discussing_the efficiency, accuracy, and scalability gains from Al in

software testing, as well as adoption challenges and case studies

.This research explains the technical underpinnings and organizational advantages of Al-

driven test automation frameworks, boosting_coverage and reducing_manual effort

.A comprehensive whitepaper examining_how GenAl can be integrated into enterprise testing

strategies and the business benefits that result

.Explains real-world use of Nogrunt for automated test case generation, requirements

analysis, and integration into CI/CD pipelines

.Collection of articles on the business value, transformation stories, and practical strategies

for Al-enabled testing_using Nogrunt

.Industry trends report, including_data on QA/testing_budgets, automation uptake, and

productivity impacts in global software testing

.Whitepaper focusing_on Al's role in enhancing QA team productivity and software quality

59%
Reduced


https://arxiv.org/abs/2409.05808
https://arxiv.org/abs/2409.05808
https://arxiv.org/abs/2409.05808
https://wjarr.com/sites/default/files/WJARR-2024-2463.pdf
https://wjarr.com/sites/default/files/WJARR-2024-2463.pdf
https://wjarr.com/sites/default/files/WJARR-2024-2463.pdf
https://www.persistent.com/wp-content/uploads/2024/03/whitepaper-embracing-generative-ai-in-software-testing.pdf
https://www.persistent.com/wp-content/uploads/2024/03/whitepaper-embracing-generative-ai-in-software-testing.pdf
https://www.nogrunt.com/how-to-boost-efficiency-with-ai-powered-test-automation/
https://www.nogrunt.com/how-to-boost-efficiency-with-ai-powered-test-automation/
https://www.nogrunt.com/blog/
https://www.nogrunt.com/blog/
https://cftl.fr/wp-content/uploads/2023/12/ISTQB-Evolution.pdf
https://cftl.fr/wp-content/uploads/2023/12/ISTQB-Evolution.pdf
https://cftl.fr/wp-content/uploads/2023/12/ISTQB-Evolution.pdf
https://www.infosys.com/iki/techcompass/revolutionizing-software-quality-assurance.html
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