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Technical Assessment Report: OpenCV

Date: 30 April 2026
Assessment Type: Production Readiness Certification
Audience: Technical Decision-Makers at Venture Capital Firms

1. EXECUTIVE SUMMARY

OpenCV is a highly mature, production-ready computer vision library demonstrating
excellent architectural design and extensive functionality across image processing, feature
detection, deep learning inference, and 3D reconstruction. The codebase exhibits strong
engineering practices with comprehensive CMake build configuration, modular organisation,
and multi-language bindings. While test coverage and security scanning could be enhanced,
the overall technical quality and maintainability indicate substantial development investment
suitable for enterprise deployment.

The platform achieves an overall production readiness score of 67/100 (Grade B, Excellent
level), reflecting a well-engineered codebase with robust core functionality and
comprehensive documentation, though with opportunities for improvement in security
automation and test coverage consistency.

Key Strengths:

- Mature CMake-based build system with extensive platform detection and configuration
options

- Comprehensive test infrastructure with gtest-based unit tests, performance tests, and
accuracy tests across all modules

- Well-organised modular architecture with clear separation between core, imgproc,
features2d, calib3d, dnn, and other functional modules

- Extensive documentation including tutorials, API references, and code examples in multiple
languages (C++, Python, Java, JavaScript)

- Strong cross-platform support with dedicated configurations for Windows, Linux, macOS,
Android, iOS, and web platforms

- Hardware acceleration support through multiple backends (IPP, OpenCL, CUDA, NEON, SSE,
AVX)

- Active maintenance evident from recent commit activity and-.comprehensive CI workflows

Page 3 of 28 ) -Codeego Assessment Report



-— — X
CO —— GI 0 845A6B4BB1544077B3B11DA2BD7CTATA
A

o3

Critical Risks:

- No evidence of automated security scanning (SAST/DAST) in CI pipeline for a codebase of
this size and exposure

- Hardcoded secrets detection not evident in repository scanning configuration

- No structured logging with correlation IDs observed in core modules

Estimated Development Investment:

The development effort invested in building this software to its current state is estimated at
141,100 hours, representing a team of approximately 15 developers over 59 months, with a
total cost range of €13,192,850 to €17,849,150 EUR. This reflects the substantial engineering
investment required to produce a computer vision library of this scope and maturity.

2. PLATFORM OVERVIEW

2.1 Functional Description

Business Purpose:

OpenCV (Open Source Computer Vision Library) is a comprehensive, cross-platform library
designed to provide real-time computer vision and machine learning capabilities. It serves as
foundational infrastructure for applications ranging from autonomous vehicles and robotics
to medical imaging and augmented reality.

Core Features and Capabilities:

- Image and video processing (filtering, colour space conversion, geometric transformations)
- Feature detection and description (SIFT, SURF, ORB, AKAZE, FAST, BRISK)

- Object detection and recognition (cascade classifiers, HOG, deep learning-based detectors)
- Camera calibration and 3D reconstruction

- Deep learning inference (DNN module supporting Caffe, TensorFlow, ONNX, Darknet
models)

- Video analysis and motion tracking

- Machine learning algorithms (SVM, k-NN, decision trees, boosting, neural networks)

- Graphical user interface and image 1/0O operations

- GPU acceleration via CUDA and OpenCL

User-Facing Functionality:
- Native libraries for C++, C, Python, Java, JavaScript, and Objective-C/Swift
- Pre-trained model support for face detection, object recognition, and scene classification
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- Command-line tools for image annotation and model diagnostics
- Interactive calibration and visualisation applications

Key Workflows:

1. Image acquisition and preprocessing

2. Feature extraction and analysis

3. Object detection and classification

4. Post-processing and result visualisation

5. Model inference and deep learning integration

Target Users:

- Computer vision researchers and academics

- Software engineers developing vision-enabled applications
- Robotics and autonomous systems developers

- Medical imaging professionals

- Augmented/virtual reality developers

- Security and surveillance system integrators

2.2 Technical Architecture

High-Level Architecture:

OpenCV employs a modular, component-based architecture organised around functional
domains. The library is structured as a collection of interdependent modules, each
responsible for a specific area of computer vision functionality.

System Components:
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Responsibility

core

imgproc

imgcodecs

videoio

features2d

calib3d

dnn

objdetect

video

ml

gapi

highgui

stitching

photo

Data Flow:

Fundamental data structures (Mat, Matx), memory management, basic
operations, parallel processing infrastructure

Image filtering, colour conversion, geometric transformations, histogram
operations

Image format encoding/decoding (JPEG, PNG, TIFF, WebP, AVIF, etc.)

Video capture and playback backends (FFmpeg, GStreamer, V4L, DirectShow)

Feature detection, description, and matching algorithms

Camera calibration, stereo vision, 3D reconstruction, pose estimation

Deep neural network inference engine with multiple backend support

Object detection algorithms (cascade classifiers, HOG, barcode/QR detection)

Video analysis (background subtraction, motion tracking, optical flow)

Machine learning algorithms (SVM, decision trees, k-NN, neural networks)

Graph API for optimised pipeline execution

High-level GUI operations (window management, trackbars)

Image stitching and panorama creation

Computational photography (inpainting, denoising, HDR)

Image/Video Input - Preprocessing - Feature Extraction - Analysis/Inference - Post-proc

Deployment Architecture:
- Static or dynamic library linking for native applications
- Python package (cv2 module) via pip or conda
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2.3 Technology Stack

Programming Languages:

- C++: 786,682 LOC (primary implementation language)
- C: 296,287 LOC (legacy interfaces, low-level operations)
- Python: 45,751 LOC (bindings, tools, examples)
-Java: 26,405 LOC (Android, Java bindings)

- JavaScript: 6,233 LOC (WebAssembly bindings)

- Swift: 6,132 LOC (iOS bindings)

- C#: 795 LOC (Unity support)

- Kotlin: 152 LOC (Android examples)

- Scala: 113 LOC (examples)

- Shell: 378 LOC (build scripts)

Frameworks and Libraries:

- CMake: Build system and configuration

- OpenCL: Cross-platform parallel computing

- CUDA: GPU acceleration (NVIDIA)

- TBB: Threading Building Blocks for parallelisation

- OpenMP: Shared-memory parallelisation

- Protobuf: Protocol Buffers for DNN model formats
- Flatbuffers: Efficient data serialisation

Databases and Data Stores:

- No embedded database; file-based storage for models and configurations

- Support for external database integration via application code
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Infrastructure and Deployment Tools:

- GitHub Actions for CI/CD

- CMake for cross-platform builds

- Conan/vcpkg for dependency management (optional)

- Docker containers for testing (inferred from CI workflows)

Development and Build Tools:

- CMake 3.5+ (minimum version enforced)

- GCC, Clang, MSVC, Intel compilers supported

- Python development tools for binding generation
- Doxygen for documentation generation

2.4 Third-Party Integrations

External APIs and Services:
- GitHub Actions for continuous integration
- No direct external API dependencies in core library

Payment Providers:
- None (open-source library)

Authentication Services:
- None built-in; authentication is application-layer concern

Cloud Services:
- No mandatory cloud dependencies
- Optional integration points for cloud-based model serving

Analytics and Monitoring Tools:
- No built-in analytics; telemetry-free by design

SaaS Dependencies:
- None

Licensing Considerations:

|
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The library incorporates numerous third-party components with varying licenses:
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libjpeg-turbo BSD-style JPEG encoding/decoding
libpng PNG License PNG support

libtiff BSD-style TIFF support

OpenEXR BSD-style HDR image format
WebP BSD-style WebP format

FFmpeg LGPL/GPL Video codecs (optional)
Protobuf BSD-style DNN model formats
Flatbuffers Apache 2.0 DNN model formats
zlib zlib license Compression

Quirc BSD-style QR code decoding
TinyDNN BSD-style DNN backend (optional)

The core OpenCV library is released under the Apache 2.0 license, but certain modules
(particularly those depending on GPL-licensed components like FFmpeg) may carry additional
restrictions.

3. PRODUCTION READINESS ASSESSMENT

3.1 Overall Score: 67/100

Grade: B
Readiness Level: Excellent
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Code Quality

Observability L Test Coverage
65

Error Handling Security

80

Dependencies Documentation
80 85

The platform demonstrates strong engineering fundamentals with comprehensive
functionality and extensive documentation. The score reflects a mature codebase suitable for
production deployment, with identified areas for improvement primarily in security
automation and test coverage consistency.

3.2 Detailed Breakdown

Code Quality & Maintainability: 60/100

Current State Analysis:

The codebase exhibits a well-structured modular architecture with clear separation of
concerns. The 2.5 million effective lines of code are organised into discrete modules, each
with defined responsibilities. The CMake build system demonstrates sophisticated
configuration management with extensive platform detection capabilities.

Specific Findings:

- Modular architecture with clear boundaries between functional domains (core, imgproc,
features2d, dnn, etc.)

- Consistent naming conventions following Hungarian notation for types and camelCase for
functions

- Extensive use of C++ templates and generic programming patterns

- Header/source separation with clear public/private API distinctions
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- Some legacy C-style code coexists with modern C++11/14/17 features
- Preprocessor-heavy configuration system for platform-specific optimisations

Recommendations:

- Gradual migration of legacy C code to modern C++ where maintainability is impacted
- Increased use of constexpr and compile-time computation where applicable

- Further reduction of preprocessor conditionals in favour of constexpr if (C++17)

- Enhanced code organisation in deeply nested module structures

Test Coverage & Quality: 60/100

Current State Analysis:

The codebase includes a comprehensive test infrastructure built on Google Test (gtest). Test
files are distributed across modules with dedicated test directories. However, coverage
appears inconsistent across modules, with some areas lacking adequate test representation.

Specific Findings:

- Gtest-based unit tests located in modules/*/test/ directories

- Performance tests in modules/*/perf/ directories

- Test infrastructure includes test data management via OPENCV_TEST_DATA_PATH
- Tests cover core functionality, but coverage varies by module

- No explicit coverage threshold enforcement in CI pipeline

- Test execution integrated into CMake build system

Missing Critical Tests:

- Coverage reporting not integrated into CI workflow

- No explicit coverage percentage targets enforced

- Some edge cases in image codec handling may lack comprehensive testing
- Security-critical input validation tests not systematically documented

Recommendations:

- Implement automated coverage reporting with minimum 80% threshold gates
- Add fuzzing tests for image decoding and parsing functions

- Enhance test coverage for security-critical code paths

- Integrate coverage reports into pull request validation

Security Posture: 40/100

Current State Analysis:
The security posture represents the most significant area for improvement. While the
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codebase includes basic security considerations, automated security scanning and
systematic vulnerability detection are not evident in the CI pipeline.

Specific Findings:

- No evidence of automated SAST (Static Application Security Testing) in CI

- No DAST (Dynamic Application Security Testing) integration observed

- Hardcoded secrets detection not configured in repository scanning

- Security policy exists ( SECURITY.md ) with PGP key for vulnerability reporting
- No structured logging with correlation IDs in core modules

- Input validation present but not systematically documented

OWASP Top 10 Considerations:

- A01: Broken Access Control: Not applicable (library, not web application)

- A02: Cryptographic Failures: Depends on application implementation

- A03: Injection: Image parsing vulnerabilities possible; fuzzing recommended

- A05: Security Misconfiguration: Build configuration is complex; risk of misconfiguration
- A06: Vulnerable Components: 19 direct dependencies with transitive risks

Recommendations:

- Implement automated security scanning in CI pipeline with SAST/DAST tools

- Add comprehensive dependency vulnerability scanning (Dependabot, Renovate)
- Introduce structured JSON logging with correlation IDs across all modules

- Establish security-focused code review requirements for sensitive modules

- Consider third-party security audit for image parsing and network-facing code

Documentation: 85/100

Current State Analysis:

Documentation is a significant strength of the codebase. Comprehensive tutorials, API
references, and code examples are provided in multiple languages. The documentation
structure supports both beginners and advanced users.

Specific Findings:

- Extensive tutorial collection in doc/ directory covering all major modules
- Doxygen-generated API documentation

- Code examples in C++, Python, Java, and JavaScript

- Platform-specific installation guides (Linux, Windows, macOS, Android, iOS)
- Contributing guidelines and coding style documentation

- Security policy and vulnerability reporting procedures documented
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Recommendations:

- Add architecture decision records (ADRs) for major design choices
- Enhance inline documentation for complex algorithms

- Document error handling patterns and resilience strategies

- Add troubleshooting guides for common deployment scenarios

Dependency Health: 80/100

Current State Analysis:
The codebase manages dependencies through CMake with optional bundling of third-party
libraries. Most critical dependencies are mature, well-maintained projects.

Specific Findings:

- 19 direct dependencies identified

- Most dependencies are mature, stable libraries (libpng, libjpeg-turbo, zlib)

- Some third-party libraries bundled in 3rdparty/ directory may have outdated versions
- Dependency tree complexity is moderate

- Version pinning practices vary by dependency

Recommendations:

- Establish automated dependency vulnerability scanning

- Regular review and update of bundled third-party libraries

- Document version compatibility matrix for all dependencies

- Consider vendoring strategy review for frequently updated dependencies

Error Handling & Resilience: 80/100

Current State Analysis:
Error handling follows established C++ patterns with exception support and error code
returns. The codebase demonstrates mature error management practices.

Specific Findings:

- Consistent exception handling patterns across modules

- Error recovery mechanisms in image decoding and format parsing
- Graceful degradation when optional dependencies are unavailable
- CV_Assert and CV_Error macros for assertion handling

- Some modules lack explicit retry logic for transient failures

Recommendations:
- Document error handling patterns in architecture documentation
- Consider implementing circuit breaker patterns for external service calls
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- Enhance error messages with actionable guidance for developers
- Add explicit timeout handling for network-dependent operations

Observability & Operations: 65/100

Current State Analysis:
Observability features are present but not comprehensive. Basic logging infrastructure
exists, but advanced observability features are limited.

Specific Findings:

- Basic logging implementation via cv_Loc* macros

- No distributed tracing implementation detected (OpenTelemetry or similar)
- Health checks not applicable (library, not service)

- Limited metrics collection infrastructure

- No built-in alerting capabilities

Recommendations:

- Implement structured logging with configurable log levels

- Add OpenTelemetry or similar tracing integration for complex operations

- Expose metrics for performance monitoring (processing time, memory usage)
- Document operational considerations for production deployments

4. DEVELOPMENT INVESTMENT ESTIMATION

This section provides a retroactive valuation of the development work already invested in
building this software to its current state. These figures represent the historical cost of
development, not the cost to remediate issues or reach production readiness.

4.1 Effort Analysis

Base Hours Calculation:

- Total effective lines of code: 2,576,850 LOC

- Base productivity rate: ~20 LOC/hour (adjusted for systems-level C++ development)
- Base hours: 2,576,850 / 20 = 128,843 hours

Complexity Multipliers:
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) Multi-module architecture with hardware acceleration
Architectural

) 5/5 backends, cross-platform support, and deep learning

Complexity ) .
integration

Domain o Advanced computer vision algorithms, mathematical
Complexity optimisation, signal processing
Integration 4/5 Multiple language bindings, external library integration,
Complexity hardware acceleration APIs
Security Surface 4/5 Image parsing, network-facing code (optional), model loading
Combined Very o ) ) )

. . Product of factors indicates substantial engineering challenge
Complexity High

Quality Adjustment:

- Documentation quality: +5% (comprehensive tutorials and API docs)
- Test coverage: -10% (coverage below 80% threshold)

- Code organisation: +5% (modular structure)

- Net Quality Adjustment: 0%

Final Estimated Hours: 141,100 hours

Complexity Classification: Very High

The very high complexity classification reflects the sophisticated nature of computer vision
algorithms, the breadth of platform support, and the depth of hardware acceleration
integration.

4.2 Team & Timeline

Estimated Team Size: 15 developers

Team Composition:
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Backend Developer 5
Full-Stack Developer 2
DevOps / SRE 1
QA Engineer 3
Data Engineer 1
AI/ML Engineer 2
Tech Lead 1

Estimated Project Duration: 59 months

This timeline reflects the cumulative effort required to develop a computer vision library of
this scope, including:

- Core algorithm implementation and optimisation

- Multi-platform build system development

- Language binding generation and maintenance

- Test infrastructure and validation

- Documentation and example creation

- Ongoing maintenance and bug fixes

Assumptions:

- Team operated at typical open-source development velocity

- Parallel development across modules with coordination overhead
- Iterative refinement based on community feedback

- Continuous integration and release management

4.3 Cost Estimation

Cost Range:

- Hourly rate range: €75-150 EUR/hour (European senior developer rates)
- Minimum cost: 141,100 hours x €75 = €10,582,500 EUR

- Maximum cost: 141,100 hours x €150 = €21,165,000 EUR
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Calibrated Cost Range: €13,192,850 to €17,849,150 EUR

The calibrated range accounts for:

- Geographic distribution of contributors (global open-source project)
- Volunteer contributions reducing effective cost

- Institutional support from sponsoring organisations

- Economies of scale in long-term development

Confidence Level: Medium

Confidence is medium due to:

- Well-documented codebase enabling accurate LOC counting

- Clear module boundaries allowing effort estimation by component
- Uncertainty in historical development velocity

- Unknown proportion of volunteer vs. commercial development
4.4 Codebase Metrics

Total Files Analyzed: 6,630

Total Effective Lines of Code: 2,576,850 LOC (non-blank, non-comment)

Code Distribution by Language:
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C++ 786,682 30.5%
XML 778,766 30.2%
C 296,287 11.5%
C/C++ Header 290,000 11.3%
C++ Header 286,056 11.1%
Python 45,751 1.8%
YAML 32,963 1.3%
Java 26,405 1.0%
HTML 10,378 0.4%
JavaScript 6,233 0.2%
Swift 6,132 0.2%
Markdown 4,523 0.2%
JSON 3,133 0.1%
CSS 2,197 0.1%
C# 795 <0.1%
Shell 378 <0.1%
Kotlin 152 <0.1%
Scala 113 <0.1%

Note: XML content includes documentation, test data, and configuration files.
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4.5 Cloud Infrastructure & Maintenance Cost

Detected Infrastructure Components:

- Compute services: 1 (CI/CD runners)

- Databases: 0 (no embedded database)

- Message queues: 0

- Storage buckets: 0 (GitHub-hosted)

- CDN endpoints: 0

- ML/GPU services: 1 (optional CUDA support)
- Other managed services: 1 (GitHub Actions)

Detected Cloud Provider:
- Primary: GitHub (Actions, Packages)
- Optional: NVIDIA (CUDA), Intel (oneAPI), various hardware vendors

Suggested Managed Services Mapping:
For production deployment of applications using OpenCV:

Model serving AWS SageMaker, Azure ML, GCP Vertex Al
Image storage AWS S3, Azure Blob Storage, GCP Cloud Storage
Container orchestration AWS EKS, Azure AKS, GCP GKE

CI1/CD GitHub Actions, GitLab CI, Jenkins

Estimated Monthly Hosting Cost Range: €1,320,000 to €2,680,000 EUR annually (€110,000
to €223,000 EUR monthly)

This range assumes:

- Enterprise-scale deployment with high availability requirements
- Multiple geographic regions for low-latency access

- Redundant storage and compute resources

- Professional support and maintenance contracts

Key Assumptions:
- Traffic: Moderate to high (enterprise deployment)
- Redundancy level: High availability across multiple zones
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- Support level: Enterprise support with SLA guarantees
- The library itself is free; costs reflect deployment infrastructure

5. FINDINGS SUMMARY

5.1 Critical Issues (Must Fix)

The following issues pose immediate risk to production deployment and should be
addressed as highest priority:

1. No automated security scanning in CI pipeline: For a codebase of this size and
exposure, the absence of SAST/DAST tools represents a significant security gap.
Automated security scanning should be integrated into the CI workflow to detect
vulnerabilities before they reach production.

2. Hardcoded secrets detection not configured: Repository scanning for hardcoded
secrets (API keys, credentials, tokens) is not evident. This creates risk of accidental
credential exposure in commits.

3. No structured logging with correlation IDs: Core modules lack structured logging with
correlation IDs, making it difficult to trace requests across module boundaries and
diagnose production issues.

5.2 Warnings (Should Fix)

The following issues impact quality or maintainability and should be addressed in the near
term:

1. Test coverage below 80%: Based on test file distribution across modules, overall test
coverage appears to be below the industry-standard 80% threshold. Critical code paths
may lack adequate test coverage.

2.No distributed tracing implementation: The absence of distributed tracing
(OpenTelemetry or similar) limits observability for complex multi-module operations,
particularly in microservices architectures.

3. Dependency management risks: 19 direct dependencies with potential transitive
dependency risks. Some third-party libraries bundled in the 3rdparty/ directory may
have outdated versions with known vulnerabilities.
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4. Bundled library version currency: Third-party libraries in 3rdparty/ directory (libjpeg-
turbo, libpng, libtiff, OpenEXR, etc.) require regular review and updates to address
security vulnerabilities.

5.3 Recommendations (Nice to Have)

The following improvements would enhance the platform but are not critical for production
deployment:

1. Implement automated security scanning: Integrate SAST/DAST tools (e.g., CodeQL,
SonarQube, Fortify) into the CI pipeline with automated reporting.

2. Add comprehensive test coverage reporting: Implement coverage reporting with
minimum 80% threshold gates for pull requests.

3. Introduce structured JSON logging: Add structured logging with correlation IDs across
all modules to improve debuggability and observability.

4. Implement distributed tracing: Consider OpenTelemetry integration for tracing
complex multi-module operations.

5. Automated dependency vulnerability scanning: Establish Dependabot or Renovate for
automated dependency updates and vulnerability alerts.

6. Document error handling patterns: Add architecture documentation describing error
handling patterns and resilience strategies.

5.4 Strengths
The following aspects represent strong engineering practices that should be maintained:

1. Mature CMake-based build system: Extensive platform detection and configuration
options demonstrate sophisticated build engineering. The build system supports cross-
compilation for numerous platforms and architectures.

2. Comprehensive test infrastructure: Gtest-based unit tests, performance tests, and
accuracy tests across all modules provide strong validation of functionality. The test
structure follows best practices.

3. Well-organised modular architecture: Clear separation between core, imgproc,
features2d, calib3d, dnn, and other functional modules enables maintainability and
focused development.
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4. Extensive documentation: Tutorials, API references, and code examples in multiple
languages (C++, Python, Java, JavaScript) lower the barrier to entry and support diverse
user communities.

5. Strong cross-platform support: Dedicated configurations for Windows, Linux, macQS,
Android, iOS, and web platforms demonstrate commitment to accessibility.

6. Hardware acceleration support: Multiple backends (IPP, OpenCL, CUDA, NEON, SSE,
AVX) provide performance optimisation across diverse hardware.

7. Active maintenance: Recent commit activity and comprehensive CI workflows indicate
ongoing development and maintenance commitment.

6. CONCLUSION

6.1 Overall Assessment Summary

OpenCV represents a mature, production-ready computer vision library with excellent
architectural design and extensive functionality. The codebase demonstrates strong
engineering practices with a well-organised modular structure, comprehensive
documentation, and active maintenance. The library's 2.5 million lines of code span image
processing, feature detection, deep learning inference, and 3D reconstruction, providing a
complete toolkit for computer vision applications.

The production readiness score of 67/100 (Grade B, Excellent level) reflects a codebase that is
suitable for enterprise deployment while acknowledging opportunities for improvement. The
primary strengths lie in the modular architecture, extensive documentation, cross-platform
support, and hardware acceleration capabilities. The most significant areas for improvement
are in security automation (SAST/DAST integration), test coverage consistency, and
observability features.

The estimated development investment of 141,100 hours (€13.2M to €17.8M EUR)
underscores the substantial engineering effort required to produce a library of this scope
and quality. This investment has resulted in a robust, well-maintained codebase that serves
as foundational infrastructure for countless computer vision applications.

6.2 Readiness for Production / Scale

Production Readiness: Ready with caveats
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The platform is ready for production deployment under the following conditions:

- Security scanning gaps are acknowledged and mitigated through additional review
processes

- Test coverage gaps are understood and critical paths are validated

- Dependency vulnerabilities are monitored and updated regularly

- Operational monitoring is implemented at the application layer

Scale Readiness: Ready

The platform is well-suited for scaling:

- Modular architecture supports selective deployment

- Hardware acceleration enables performance scaling

- Cross-platform support facilitates diverse deployment scenarios
- Active maintenance ensures ongoing compatibility and security

Caveats:

- Security automation should be implemented for long-term sustainability
- Test coverage should be improved for critical modules

- Observability features should be enhanced for production debugging

6.3 Key Areas Requiring Attention
The following technical areas require investment in the short term:

1. Security Automation: Implementing automated SAST/DAST scanning in the CI pipeline is
the highest priority. This includes integrating tools like CodeQL, establishing security-
focused code review requirements, and configuring automated dependency vulnerability
scanning.

2. Test Coverage Enhancement: Improving test coverage to meet or exceed 80% threshold,
particularly for security-critical code paths and image parsing functions. Fuzzing tests for
input validation are recommended.

3. Observability Improvements: Adding structured logging with correlation IDs and
distributed tracing capabilities will significantly improve production debuggability and
operational visibility.

4. Dependency Management: Establishing a regular review and update cycle for bundled
third-party libraries to address security vulnerabilities and maintain compatibility.
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6.4 Suggested Prioritisation of Improvements

The following prioritisation is recommended for addressing identified improvements:

Immediate (0-3 months):

1. Integrate automated security scanning (SAST/DAST) into CI pipeline
2. Configure repository scanning for hardcoded secrets

3. Establish dependency vulnerability scanning with automated alerts

Short-term (3-6 months):

4. Implement structured logging with correlation IDs in core modules
5. Add test coverage reporting and establish 80% threshold gates

6. Review and update bundled third-party libraries

Medium-term (6-12 months):

7. Implement distributed tracing for complex operations
8. Enhance documentation for error handling patterns

9. Add fuzzing tests for image parsing and input validation

Long-term (12+ months):

10. Gradual modernisation of legacy C code to modern C++

11. Enhanced observability with metrics and alerting integration
12. Architecture decision records for major design choices

This prioritisation balances immediate security concerns with longer-term maintainability
improvements, ensuring the platform remains robust and sustainable for enterprise

deployment.

Report Prepared By: Technical Assessment Team
Date: 30 April 2026
Classification: Confidential - For Internal Use Only
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ANNEX — METHODOLOGY

This annex summarises the methodology behind the assessment: what this report measures,
against which industry references, and how the figures are produced. The intent is to make
the approach transparent without describing the internals of the pipeline itself.

The assessment has two complementary sides:

1. A technical evaluation of the codebase — quality, security, testing, documentation,
dependency hygiene and operational readiness.

2. An economic valuation — the engineering effort and cost to rebuild the system under a
given scenario, plus a typical operational maintenance cost.

1. Technical evaluation

The technical assessment combines two complementary layers:

+ Static analysis. Objective, tool-driven measurements are extracted directly from the
source tree: size (lines of code by language), structural complexity in the tradition of
McCabe (1976), dependency footprint, test-to-source ratio, presence of continuous
integration and linting configuration, and a multi-language Static Application Security
Testing (SAST) scan.

* Al-assisted code review. A large language model inspects the code with a constrained,
read-only tool set and produces the qualitative findings in this report. The model's role is
to substantiate the quantitative signals with concrete code-level evidence, not to invent
numbers.

Reference frameworks

Scoring dimensions are aligned with established industry references:
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Code Quality & ISO/IEC 25010 Maintainability characteristic; ISO/IEC 5055 automated
Maintainability source-code quality measures; McCabe cyclomatic complexity.

Test Coverage &

. The test pyramid (Cohn) and ISO/IEC 25010 Reliability.
Quality

OWASP Top 10, OWASP ASVS, and the NIST Secure Software
Security Posture Development Framework (SP 800-218); SAST findings are categorised
against the CWE catalogue.

Documentation SWEBOK v4 recommendations on software documentation.

Supply-chain hygiene aligned with SLSA and OWASP Dependency-Check

Dependency Health .
practice.

Error Handling & . N . . . .
Resil Site Reliability Engineering (SRE) literature and ISO/IEC 25010 Reliability.
esilience

Each dimension is scored on a 0-100 scale. The overall Production Readiness score is the
average of those dimensions, after the model's scores are reconciled against the static
metrics: when a tool-observed signal contradicts an optimistic model score — for example, a
high testing score on a codebase with no test files on disk — the score is clamped to what the
evidence supports.

2. Economic valuation

The economic assessment estimates what it would cost today to rebuild this codebase under
a given scenario, and what it typically costs to operate.

Build effort

Effort estimation follows the parametric-cost-estimation tradition — notably Boehm's
COCOMO II and functional-size-measurement practice (IFPUG function points) — adapted
to language-aware productivity benchmarks informed by the ISBSG industry dataset and
published field studies. The estimate is anchored in observable properties of the codebase
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(size by language, structural complexity, integration surface, dependency footprint) rather
than in an unconstrained guess.

Three scenario factors refine that baseline:

* Work mode — from lean startup to regulated enterprise, reflecting process overhead.

+ Al adoption — from traditional development to agent-augmented workflows, calibrated
against published studies on generative-Al developer productivity.

* Team location — hourly rate anchored to regional market rates for engineering labour.

Cost range

Development cost is reported as a range, not a point estimate, to reflect the genuine
variability of engineering hourly rates within a region (seniority mix, contract vs. employee,
engagement type).

Maintenance cost

Monthly operating cost is reported as a range covering typical lean-to-highly-available
provisioning for the stack detected in the codebase.

3. What the numbers mean — and don't mean

* Scores summarise what is observable at the analysed commit. They do not replace a
manual security audit, a penetration test, or a formal code review.

* Hours and cost ranges are engineering-effort estimates under the provided scenario.
They do not include product discovery, design, user research, legal, or go-to-market
costs.

+ Maintenance cost reflects infrastructure spend under typical operating assumptions. It
excludes human operations, incident response and licensing outside the detected stack.

4. Reproducibility

The analysis is run deterministically: the same commit, analysed with the same scenario
inputs, produces the same report. Variability-in the AI layer is suppressed through zero-
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temperature decoding with a fixed seed, and the quantitative metrics are purely a function of
the source code.

This report was generated by Codeego Code Assessment Service.
The analysis is Al-powered and should be reviewed by qualified engineers.

© 2026 Codeego. All rights reserved.
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