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1. Executive Summary

Software quality is no longer a purely technical concern. In an era of continuous delivery, cloud-native
architecture, and increasingly complex digital products, the cost of quality failures has grown into a
strategic business risk. The Consortium for Information and Software Quality (CISQ) estimated the
cost of poor software quality in the United States alone at $2.41 trillion in its 2022 report. Yet most
organizations still lack the ability to translate testing outcomes into financial language that executives,
boards, and investors understand.

QualityProfit addresses this gap directly. It is a real-time analytics platform that integrates with the
development tools organizations already use, extracts quality metrics automatically, and translates
them into clear financial insights: cost savings, efficiency gains, risk reduction, and return on
investment.

At the core of QualityProfit is the Cross-Platform Quality Signal Correlation Engine — a proprietary
technology that automatically detects causal relationships between quality events across
heterogeneous development platforms. Unlike traditional monitoring tools that present siloed data, the
Correlation Engine reconstructs the complete chain of events that leads to quality costs, from a
developer’'s commit through build failures and bug reports to delayed releases — and quantifies the
financial impact of each chain.

This whitepaper provides IT Managers, Solutions Architects, Project Managers, and Technical Leads
with a comprehensive understanding of the QualityProfit platform: its methodology, core technology,
integration capabilities, and the measurable business outcomes it delivers.

2. The Problem: Invisible Quality Costs

Most software organizations track quality metrics within individual tools: bug counts in Jira, build
success rates in Azure DevOps Pipelines, test pass rates in test management systems. But these
metrics exist in isolation. A bug in Jira is just a ticket. A failed pipeline is just a red indicator. The
relationship between these events — and their cumulative financial impact — remains invisible.

This fragmentation creates three critical business problems:

* No cross-platform visibility: Organizations cannot see how a commit in one system leads to
failures in another and ultimately delays a release.

* No financial translation: Technical metrics (defect counts, cycle times) don’t speak the
language of boardrooms. Management cannot assess whether quality investments are paying
off.

* No causal analysis: Without understanding the cause-and-effect chains across platforms,
organizations invest in improvements based on intuition rather than data.

Industry research consistently quantifies the scale of these hidden costs. IBM Systems Sciences
Institute research shows that defects found in production cost 4—15 times more to fix than those
caught during development. DORA research, based on surveys of over 39,000 professionals,
demonstrates that elite-performing organizations achieve change failure rates around 5%, while low
performers exceed 45%. The difference in business outcomes is significant.

3. The Solution: QualityProfit

QualityProfit is The Bloomberg Terminal for Quality Teams — a real-time analytics platform that
transforms fragmented development data into actionable financial intelligence. It connects to the tools
organizations already use, automatically extracts quality metrics, and presents them as business
outcomes.
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What makes QualityProfit fundamentally different from existing monitoring and reporting tools is its
core technology: the Cross-Platform Quality Signal Correlation Engine.

4. Core Technology: The Correlation Engine
4.1 How It Works

The Correlation Engine operates across four architectural layers, each solving a distinct technical
challenge. Together, they form an integrated system for cross-platform causal analysis with
confidence-weighted financial quantification — a combination not found in any existing tool:

1. Extraction Platform Adapters Connects to source platforms via authenticated
API calls, extracting raw quality data in platform-
native formats.

2. Normalization Unified Event Model Transforms heterogeneous data structures from
different platforms into a standardized Unified
Quality Event (UQE) format.

3. Correlation Correlation Engine Automatically detects causal relationships
between normalized events using referential,
temporal, and heuristic algorithms.

4. Quantification Financial Impact Translates detected correlation chains into
Calculator financially quantified business impact using
configurable cost models.

4.2 The Unified Event Model

The key innovation starts at the normalization layer. Every event from every connected platform — a
Jira bug, an Azure DevOps build failure, a commit, a test result — is transformed into a Unified
Quality Event (UQE) with standardized fields including event type, UTC-normalized timestamp,
severity classification, and cross-platform entity references that serve as correlation anchors.

This platform-agnostic Unified Event Model is specifically designed for quality cost analysis across the
software development lifecycle — unlike existing observability schemas (such as OpenTelemetry) that
focus on runtime telemetry. Adding a new platform (GitHub, GitLab, Jenkins) requires only building a
new adapter; the core correlation algorithms remain unchanged.

4.3 Three-Layer Correlation Algorithm

The Correlation Engine combines three methods to detect causal chains with high reliability:

+ Referential Correlation (highest confidence): Direct matching on shared identifiers — a
commit that references a work item ID, a build linked to a specific branch, a test failure tied to
a build number. Confidence score: 0.9-1.0.

+ Temporal Correlation (medium confidence): Events that occur within configurable time
windows and have logically related types. For example, a commit followed by a build failure
within 60 minutes. Confidence score: 0.5-0.8.

* Heuristic Correlation (supplementary): Pattern matching based on semantic similarity,
frequency analysis, and actor correlation. For example, the same developer commits code, a
build fails, and a bug is assigned to that developer. Confidence score: 0.3-0.6.
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Every detected correlation receives a weighted confidence score. Only correlations above a
configurable threshold (default: 0.6) are included in dashboards and financial calculations. This
ensures that the numbers presented to management are conservative and credible.

4.4 Quality Impact Chains

The final output of the Correlation Engine is not a list of individual correlations, but reconstructed
Quality Impact Chains — the complete path of a quality problem through the development lifecycle. A
typical chain might look like:

T S N

Commit pushed Azure DevOps Repos Mon 09:15
2 Build failed Azure DevOps Pipelines  Mon 09:32 0.95
3 Tests failed Azure DevOps Test Mon 09:35 0.92
Plans
4 Bug created Jira Mon 11:20 0.78
5 Release delayed Azure DevOps Releases  Tue 14:00 0.65

Each chain’s total financial impact is calculated using confidence-weighted financial quantification: the
cost of each event is multiplied by its confidence score before summing, expressed as Chain Impact =
>(Event Cost x Confidence Score). This ensures uncertain correlations contribute proportionally less
to the reported savings, keeping projections conservative and defensible.

Page 5 | © 2026 Happy Testing Business Solutions



QualityProfit Whitepaper | qualityprofit.io

5. Platform Integrations

5.1 Azure DevOps

The Azure DevOps adapter connects to four subsystems, extracting complementary quality signals
that together provide comprehensive lifecycle visibility:

+ Boards (Work Items): Bug data via WIQL queries — creation dates, resolution dates, state,
priority, and environment classification.
* Repos (Git): Commit history with commit IDs, timestamps, branch names, and work item
references in commit messages.
* Pipelines (CI/CD): Build and release results including success/failure status, trigger
information, source branch, and duration.
* Test Plans: Test run results with pass/fail outcomes, associated build references, and test
case metadata.
Authentication uses Personal Access Tokens (PAT) with read-only scope, supporting both Azure
DevOps Services (cloud) and Azure DevOps Server (on-premises).

5.2 Jira
The Jira adapter extracts data via the REST APl and JQL queries:

» Issues: Bug data including status, priority, creation and resolution dates, fix versions, and
environment.

+ Changelogs: Status transition history for precise detection of when bugs were resolved.

* Development Panel: Commit references and branch links that serve as cross-platform
correlation anchors.

The connector supports both Jira Cloud and Jira Server/Data Center, with automatic API version
detection to ensure compatibility across deployment types. It handles pagination for large datasets
(up to 1,000 issues per query) and features locale-aware issue type categorization — automatically
recognizing bug and defect types in Dutch, German, French, Spanish, and other languages. The
adapter also includes dynamic story points field discovery, identifying custom field configurations
across different Jira instances without manual setup.

5.3 Future Integrations (Architecturally Prepared)

The adapter architecture is designed for extensibility. Each adapter implements a standardized
interface (extract, transform, load) and registers with the Adapter Registry. GitHub, GitLab, and
Jenkins adapters are architecturally prepared and planned for upcoming releases.
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6. Research-Backed Methodology

QualityProfit’s financial calculations are grounded in established industry research, ensuring credibility
when presenting to CFOs and senior management:

Defect cost escalation IBM Systems Sciences Production defects cost 4—15x more
Institute; validated by Boehm than development-stage fixes
(COCOMO) and Capers Jones

Deployment frequency = DORA State of DevOps Elite teams deploy on demand with
benchmarks (39,000+ respondents) <5% failure rate
Cost of poor quality CISQ 2022 Report $2.41 trillion annual cost of software
quality issues in the US
Time-to-market impact  McKinsey Research Release delays translate to
approximately €8,000/day in
opportunity cost
Technical debt cost NIST / CISQ Guidelines Build failures and rework overhead
quantification
Defect Escape Rate Capers Jones, Software Quality (Industry average: 15% of defects
Metrics; IBM Systems Sciences |escape to production. Best-in-class:
Institute 5%. Production defects cost 4—15x%
more than pre-release fixes.

All default values are configurable per organization. QualityProfit uses conservative midpoint
estimates to ensure projections remain credible and defensible. The ROI model is specifically
designed to prevent double-counting: Defect Resolution captures the business impact of production
defects only (using an industry-standard escape rate to isolate bugs that leak past QA), while
Productivity Gains separately captures the developer labor cost of fixing pre-release bugs. These are
distinct cost pools — production impact versus development effort — ensuring no overlap between
categories.

An important methodological note on resolution time: when QualityProfit ingests resolution data from
project management tools (Jira, Azure DevOps), the reported resolution time represents lead time —
the total calendar time from issue creation to resolution. This includes backlog queue time, triage
delays, and wait states, not just active development effort. Active work time is a subset of this lead
time, often significantly smaller. To account for this distinction and avoid overstating costs,
QualityProfit caps resolution hours at 120 hours for cost derivation purposes. This cap effectively
separates active work time from queue time, ensuring that defect cost calculations reflect realistic
developer effort rather than inflated calendar durations.

Defect Escape Rate methodology: Not all defects carry equal cost. Industry research (IBM Systems
Sciences Institute) shows production defects cost 4—15x% more than those caught during development.
QualityProfit applies a Defect Escape Rate to distinguish between the two. The industry average
escape rate is 15% (15% of all discovered defects leak to production), while best-in-class
organizations achieve 5% or lower. The configured avg_defect_cost (default €4,500) represents the
full cost of a production defect — including incident response, downtime, hotfix deployment, and
customer impact. Pre-release bug-fixing costs are captured separately under Productivity Gains as
developer labor hours.
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7. Dashboard Views

QualityProfit presents insights at three levels, aligned with different stakeholder needs:

7.1 Executive Summary

Designed for C-level executives and senior management. Shows total savings, ROI percentage, and
trends over time. Financial metrics are presented in business language without technical jargon. The
Correlation Engine aggregates all Quality Impact Chains into high-level KPlIs.

7.2 Management Deep-Dive

Designed for IT Managers and Project Managers. Breaks down costs by team, project, and defect
category. Enables drill-down into specific cost drivers and comparison against industry benchmarks.
Includes trend analysis to track the effectiveness of quality improvement initiatives over time.

7.3 Operational Metrics

Designed for Technical Leads and Solutions Architects. Shows individual Quality Impact Chains with
confidence scores, platform breakdown, and event-level detail. Provides the technical transparency
needed to validate the underlying data and methodology.
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8. Technical Architecture

Frontend

Backend
Correlation Engine
Deployment
License

Management

API Documentation

React with modern component architecture, responsive design, and data
visualization libraries.

Python FastAPI providing high-performance async REST endpoints,
automatic OpenAPI documentation, and type-safe validation.

Platform-agnostic event processing pipeline: adapters — UEM
normalization — three-layer correlation — financial quantification.

Docker containerization with docker-compose orchestration. Services start
with a single command and are fully isolated.

Cryptographic license key generation and validation with tier-based
enforcement and expiry management.

Auto-generated Swagger/OpenAPI documentation at /docs for developer
self-service and integration testing.

8.1 Security and Privacy

+ Read-only access: All platform integrations use read-only API tokens. QualityProfit never
writes to or modifies source systems.

+ No source code access: The platform extracts only metadata (dates, statuses, identifiers).
Source code and intellectual property remain untouched.

+ GDPR compliance: Data processing follows privacy-by-design principles. All data remains
within the organization’s infrastructure.

+ Containerized isolation: Docker deployment ensures all components run in isolated
environments with no external data leakage.
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9. ROI Analysis: Mid-Sized Enterprise

The following analysis demonstrates projected savings for a mid-sized enterprise with 250
developers, using conservative estimates from the research sources listed in Section 6. Each savings
category uses a distinct data source to prevent double-counting.

9.1 Baseline Quality Costs (Without QualityProfit)

Cost Category Annual Cost Calculation

Production defect resolution €180,000 ~40 production defects/year x
€4,500 (incident response,
downtime, hotfixes)

Release delays from quality issues €160,000 10 releases x ~2 days avg
delay x €8,000/day

Pre-release bug-fix labor €255,000 ~3,000 hours/year on bug fixes
(25% of tracked effort) x €85/hr

Variable test infrastructure overhead €90,000 €18,750/month env cost x 12 x
proportion attributable to bug-
fix churn

9.2 Projected Savings (With QualityProfit)

Improvement Area Annual Savings m

Defect resolution €58,500 25-40% Production defect
gap (escape rate
15% — 5%) x
€4,500 per incident

Productivity gains €76,500 15pp Reclaimable dev
hours (25% — 10%
bug effort) x
blended hourly rate

Release acceleration €44,000 15pp Releases x avg
delay days x
€8,000/day x
velocity
improvement (75%
— 90%)

Infrastructure optimization €45,000 15-25% Monthly env cost x

12 x bug-fix effort
reduction

Total projected savings €224,000 _—

9.3 ROI Calculation

With an Enterprise tier subscription of €5,995/year, the projected first-year ROI is approximately
3,635% ((€224,000 - €5,995) / €5,995). Even the most conservative estimates project ROl exceeding
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1,500%. These projections use industry benchmarks scaled to the organization's size and
configuration, with standard working hours (1,800/dev/year) and conservative escape rate estimates.
Each category uses a distinct cost pool to prevent double-counting: Defect Resolution covers
production impact only (using escape rates), Productivity Gains covers developer labor on pre-release
bugs, Release Acceleration covers delay costs, and Infrastructure covers CI/CD cost reduction.

Critically, each ROI category is derived from a separate data source and cost pool to eliminate
double-counting:

Defect Resolution: Captures the business impact of production defects only. The total annual defect
volume (based on industry benchmark of 2.5 defects per developer per month) is filtered through an
escape rate (industry average: 15%, best-in-class: 5%) to isolate production leaks. Only the gap in
production defects is monetized at the configured production defect cost (default €4,500). This cost
represents incident response, downtime, and customer impact — not developer labor.

Productivity Gains: Captures the developer labor cost of pre-release bug fixing. Based on effort
distribution data — specifically, reducing the percentage of development effort spent on bug-fixing
from the industry average of 25% toward the best-in-class target of 10%. The reclaimable hours are
monetized at the team's blended hourly rate. When effort tracking data is available from connected
platforms, QualityProfit uses real data; when not available, it applies conservative industry estimates.

Release Acceleration: Captures the cost of delayed releases due to quality issues. The formula uses
the industry average release delay (5 days per release), the velocity improvement potential from
industry average (75% sprint completion) to best-in-class (90%), and the organization's configured
cost per delay day. For organizations using Kanban workflows without sprint velocity, this category is
excluded from the projection.

Infrastructure Optimization: Captures the reduction in variable CI/CD and test environment costs as
bug-fix churn decreases. Only the variable portion of infrastructure costs (approximately 40%) scales
with workload changes — fixed costs such as base compute and licensing remain constant
regardless of developer activity mix.

Each metric in the ROI dashboard includes a Data Confidence indicator showing whether the
underlying value is measured (directly observed from platform data), derived (calculated from related
metrics), or estimated (based on industry benchmarks). This transparency enables stakeholders to
assess the reliability of each projection.

Each metric in the ROI dashboard includes a Data Confidence indicator showing whether the
underlying value is measured (directly observed from platform data), derived (calculated from related
metrics), or estimated (based on industry benchmarks). This transparency enables stakeholders to
assess the reliability of each projection and prioritize connecting additional data sources to move from
estimated to measured values.
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10. Key Benefits

10.1 Technical Benefits

Automated cross-platform causal analysis: Replaces manual root-cause investigation with
algorithmic event chain reconstruction across all connected platforms.

Platform-agnostic architecture: New platforms are added via adapters without modifying
the core correlation algorithm, protecting investment and ensuring future-proofing.
Transparent confidence scoring: Every correlation includes a reliability score, enabling
users to distinguish between proven and probable relationships.

Real-time processing: Events are normalized and correlated immediately after extraction,
ensuring dashboards always show current insights.

Scalable event processing: Parallel adapter architecture supports simultaneous data
extraction from multiple platforms without performance impact.

10.2 Business Benefits

First complete visibility on quality costs: For the first time, organizations can see actual
cross-platform costs of quality problems rather than estimates from individual tools.
Data-driven investment decisions: Management can make informed decisions about where
to invest in quality improvement based on financially quantified impact.

Measurable ROI on quality initiatives: Every improvement (tooling, training, process
change) becomes visible in correlation data, making ROI objectively demonstrable.
Proactive risk identification: Recurring patterns in Quality Impact Chains signal structural
problems before they escalate into costly incidents.

Accelerated decision-making: Executives receive aggregated, financially translated insights
instead of raw technical data.

10.3 Benefits by Role

IT Manager Complete cross-platform quality cost visibility, evidence-based business

cases for tooling investments, measurable team performance.

Solutions Architect Technically transparent model with configurable parameters, platform-

agnostic architecture, APl documentation for integration.

Project Manager Real-time impact of quality issues on release planning, proactive risk

signaling, historical trend analysis per project.

Technical Lead Detailed Quality Impact Chains with confidence scores, root-cause

patterns, operational metrics per module and team.

CFO / Finance Executive-level financial quantification of quality costs, ROI tracking on

quality investments, industry benchmark comparison.
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11. Getting Started

1. Connect your platforms: Link Azure DevOps and/or Jira using read-only API tokens through
the guided configuration wizard.

2. Configure your parameters: Review and adjust the default cost models to match your
organization’s specific costs and team structure.

3. Review your baseline: QualityProfit performs an initial diagnostic assessment, establishing
your current quality maturity and cost baseline.

4. Explore your insights: Navigate the three dashboard views to understand your quality costs
from executive summary to operational detail.

5. Track improvements: As you implement changes based on QualityProfit’s insights, watch
the dashboard reflect your progress in real-time.

Quickstart guides are available for both Azure DevOps and Jira integration at qualityprofit.io/docs.

12. Conclusion

QualityProfit represents a fundamental shift in how organizations understand and manage the cost of
software quality. The Cross-Platform Quality Signal Correlation Engine — with its Unified Event
Model, three-layer correlation algorithm, and confidence-weighted financial quantification — solves a
problem that has until now remained unsolved: automatically detecting causal relationships across
heterogeneous development platforms and translating them into actionable financial intelligence.

No existing tool combines cross-platform causal analysis, confidence scoring, and financial impact
calculation in a single integrated system. This unique combination — where referential, temporal, and
heuristic signals flow through a unified confidence model directly into chain-level financial
quantification — is what sets QualityProfit apart.

For IT Managers, it delivers the data needed to build evidence-based business cases. For Solutions
Architects, it provides technically transparent, extensible architecture. For Project Managers, it offers
real-time visibility on how quality impacts timelines. For Technical Leads, it surfaces the root-cause
patterns that drive improvement.

The result is a platform that bridges the gap between engineering and the boardroom — turning
software quality from a cost center into a measurable competitive advantage.

Start your free assessment at qualityprofit.io
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