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Software Valuation Report

1. EXECUTIVE SUMMARY

Twenty is a mature, enterprise-grade CRM platform built with TypeScript, NestJS, and React,
demonstrating  strong  architectural  foundations  and  comprehensive  documentation.  The
codebase  exhibits  excellent  organisation  with  Nx  monorepo management,  extensive  test
coverage, and multi-language support. The platform provides a comprehensive solution for
customer relationship management with extensible app development capabilities, enabling
organisations to build custom CRM applications that meet complex business needs.

The platform's production readiness score of 67/100 reflects a "Good" level of maturity, with
particular  strengths in  documentation (78/100),  dependencies  management (70/100),  and
error handling (70/100). However, security posture requires improvement through automated
secret scanning, dependency vulnerability analysis, and circuit breaker implementation for
external integrations. The codebase spans 27,094 files with 1,725,466 effective lines of code,
representing  substantial  engineering  effort  across  backend,  frontend,  and  infrastructure
concerns.

Critical  findings  include hardcoded test  secrets  detected in  source  files  (e.g.,  'test-secret-
abc123' in twenty-partners module tests),  absence of automated security scanning (SAST/
DAST) in the CI pipeline, and missing circuit breakers for external API calls to services like
Recall, Fireflies, and People Data Labs. These issues, while not immediately blocking, should
be addressed before production deployment at scale.

The  estimated  development  investment  to  recreate  this  platform  to  its  current  state  is
approximately 48,900 hours, representing a team of 12 developers over 18 months, with an
estimated  cost  range  of  EUR  4,572,150  to  EUR  6,185,850.  This  valuation  reflects  the
significant engineering effort invested in building a comprehensive, extensible CRM platform
with multi-tenant architecture, extensive third-party integrations, and sophisticated domain
logic.
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2. PLATFORM OVERVIEW

2.1 Functional Description

Twenty is a comprehensive Customer Relationship Management (CRM) platform designed for
technical  teams requiring customisable solutions that can adapt to complex and evolving
business requirements.  The platform serves as  a  foundation for  building,  deploying,  and
versioning CRM applications similar to how development teams manage the rest of  their
technology stack.

Core Features and Capabilities:

Extensible Data Model: Define custom objects, fields, and relationships through code or
the user interface, supporting various field types including text, currency, date-time,
relations, and custom types

Multi-App Architecture: Nx-based monorepo structure enabling modular development
of independent applications that can be published and deployed separately

Workflow Automation: Visual workflow builder for creating automated business
processes with triggers, actions, branches, and iterators

AI-Powered Features: Integration with AI agents for call recording summaries,
document generation, and intelligent data enrichment

Calendar and Email Integration: Native integration with Google and Microsoft calendar
and email systems for comprehensive contact tracking

Dashboard and Analytics: Customisable dashboards with chart widgets, table views,
kanban boards, and calendar views

Role-Based Access Control: Granular permissions system with support for custom roles
and workspace-level isolation

Multi-Tenancy: Built-in support for multi-tenant deployments with workspace isolation

Key Workflows:

App Development: Developers scaffold new applications using the CLI, define data
models and logic functions, then publish to workspaces

Lead Management: Sales teams track opportunities through customisable pipelines with
automated status transitions

Contact Enrichment: Automatic enrichment of contact and company data via third-party
services like People Data Labs

• 

• 

• 

• 

• 

• 

• 

• 
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2. 

3. 
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Call Recording: Integration with Recall.ai and Fireflies for automatic call recording,
transcription, and summarisation

Partner Management: Comprehensive partner programme management with
application intake, matching, and onboarding workflows

Target Users:

Technical teams requiring customisable CRM solutions

Sales and marketing organisations needing pipeline management

Partner programme managers coordinating ecosystem relationships

Development teams building CRM extensions or integrations

Organisations requiring self-hosted CRM with full data control

2.2 Technical Architecture

Twenty employs a  modern,  microservices-oriented architecture built  on an Nx monorepo
structure. The platform separates concerns across multiple packages and services, enabling
independent development, testing, and deployment of components.

High-Level Architecture:

System Components:

twenty-server: NestJS-based backend server providing GraphQL and REST APIs,
authentication, authorisation, and business logic

twenty-front: React-based frontend application with custom component rendering and
state management

twenty-worker: Background job processor handling asynchronous tasks, scheduled jobs,
and queue processing

twenty-emails: Email service for transactional email generation and delivery

4. 

5. 

• 

• 

• 

• 

• 

External Services

Data Layer

Application Services

API Gateway

Frontend Layer

React/Next.js FrontendTwenty Front Component RendererAdmin Dashboard

NestJS Server

GraphQL API REST APIWorker Service

BullMQ Queue Processor

Scheduled Jobs

PostgreSQL Database Redis Cache ClickHouse Analytics File Storage S3

Recall.ai Fireflies People Data Labs Slack Integration Linear Integration Google/Microsoft APIs
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twenty-shared: Shared utilities, types, and constants used across packages

twenty-client-sdk: Generated TypeScript client SDK for API interaction

twenty-apps: Collection of installable applications extending platform functionality

Data Flow:

User interactions in the React frontend trigger GraphQL mutations or REST API calls

The NestJS server processes requests, applying authentication and authorisation
middleware

Business logic executes through services and logic functions, accessing PostgreSQL for
persistence

Asynchronous operations are queued to BullMQ and processed by worker instances

Redis provides caching for session management, rate limiting, and frequently accessed
data

ClickHouse stores analytics and telemetry data for reporting and dashboards

External integrations communicate via HTTP APIs with retry logic and circuit breakers

Deployment Architecture:

The platform supports multiple deployment configurations:

Docker Compose: Single-machine deployment with server, worker, PostgreSQL, and
Redis containers

Kubernetes: Helm charts for production deployments with configurable scaling and
resource limits

Cloud-Native: AWS, GCP, or Azure deployments using managed services (RDS,
ElastiCache, S3)

2.3 Technology Stack

Programming Languages:

5. 
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Language Lines of Code Percentage

TypeScript 1,665,253 96.5%

JavaScript 7,751 0.4%

Python 3,865 0.2%

SCSS 4,590 0.3%

CSS 2,162 0.1%

SQL 116 <0.1%

Shell 846 <0.1%

HTML 139 <0.1%

JSON 22,479 1.3%

YAML 10,470 0.6%

Markdown 7,893 0.5%

Frameworks and Libraries:

Backend: NestJS, Express, TypeORM, GraphQL, BullMQ, Redis, ioredis

Frontend: React, Next.js, Angular (legacy), Jotai (state management), Linaria (CSS-in-JS),
Lingui (internationalisation)

Testing: Jest, Vitest, Playwright (E2E), Testing Library

Build Tools: Nx (monorepo management), Vite, Webpack, TypeScript, Yarn (v4.13.0)

API: GraphQL (Apollo), REST (Express), WebSocket (Socket.io)

Databases and Data Stores:

PostgreSQL (v16): Primary relational database for application data

Redis: Caching, session management, and pub/sub messaging

ClickHouse: Analytics and time-series data storage

AWS S3 (or compatible): Object storage for files and media assets

• 

• 

• 

• 

• 

• 
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Infrastructure and Deployment:

Containerisation: Docker with multi-stage builds

Orchestration: Kubernetes with Helm charts

CI/CD: GitHub Actions with parallel test execution and caching

Monitoring: Sentry for error tracking, OpenTelemetry compatibility

Secrets Management: Environment variables with encryption at rest

2.4 Third-Party Integrations

External APIs and Services:

Service Purpose Integration Type

Recall.ai Call recording and transcription HTTP API with webhooks

Fireflies Meeting transcription and summaries HTTP API with webhooks

People Data Labs Contact and company enrichment HTTP API

Slack Messaging and notifications HTTP API with webhooks

Linear Issue tracking integration GraphQL API

Discord Messaging integration HTTP API

Google APIs Calendar, email, authentication OAuth 2.0, REST API

Microsoft Graph Calendar, email, authentication OAuth 2.0, REST API

Stripe Billing and payments HTTP API with webhooks

AWS S3 Object storage SDK

AWS SES Email delivery SDK

Sentry Error monitoring SDK

Crowdin Translation management API

• 

• 

• 

• 

• 
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Licensing Considerations:

Primary License: AGPL-3.0 (strong copyleft requiring derivative works to be open source)

Dependencies: Mix of MIT, Apache 2.0, BSD, and GPL licenses

Commercial Use: AGPL-3.0 permits commercial use but requires source disclosure for
modified versions deployed over a network

Compliance: License scanning not automated in CI; manual review required for
commercial deployments

SaaS Dependencies:

The platform has minimal hard SaaS dependencies for core functionality. Most integrations
are optional and configurable:

Required for Operation: None (self-hosted deployment possible with no external SaaS)

Optional Enhancements: Sentry (error tracking), Crowdin (translations), Stripe (billing)

Integration Dependencies: Each integration (Slack, Linear, etc.) requires respective
service accounts

3. PRODUCTION READINESS ASSESSMENT

3.1 Overall Score: 67/100

Readiness Level: Good

• 

• 

• 

• 

• 

• 

• 
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The platform demonstrates solid engineering practices and architectural maturity suitable
for production deployment with some caveats. The codebase shows evidence of experienced
development  with  comprehensive  documentation,  extensive  test  coverage,  and  well-
organised structure. However, security hardening and operational readiness improvements
are recommended before enterprise-scale deployment.

3.2 Detailed Breakdown

1. Security (Score: 68/100)

Current State Analysis:

The security  implementation shows awareness of  best  practices but lacks comprehensive
automation and hardening measures.  Authentication  and authorisation  are  implemented
using industry-standard patterns, but several gaps exist in the security posture.

Specific Findings:

Authentication/Authorisation: JWT-based authentication with workspace-level isolation.
Role-based  access  control  (RBAC)  implemented  with  granular  permissions.  OAuth  2.0
integration available for Google and Microsoft identity providers.
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Input  Validation:  Zod  schemas  used  for  runtime  validation  of  API  inputs.  GraphQL
schema provides type-safe API  contracts.  However,  validation is  not  uniformly applied
across all endpoints.

Secrets Management: Environment variable-based configuration with isSecret  flags in
application config files. However, test files contain hardcoded secrets (e.g., 'test-secret-
abc123'  in  packages/twenty-apps/internal/twenty-partners/src/modules/opportunity/
intake/import-opportunity-from-tft.test.ts  and related test files).

OWASP Top 10: No evidence of automated security scanning (SAST/DAST) in CI pipeline.
Manual  security  review  process  not  documented.  Common  vulnerabilities  like  SQL
injection are mitigated by TypeORM's parameterised queries.

Dependency Vulnerabilities: 922 dependencies present with no automated vulnerability
scanning in CI. Dependabot configured but with  open-pull-requests-limit: 0 , limiting
routine security updates to only critical security advisories.

Data  Protection:  Encryption  at  rest  configured  via  ENCRYPTION_KEY  environment
variable. No evidence of field-level encryption for sensitive data. TLS enforced for external
connections.

Recommendations:

Implement secret scanning in CI using tools like GitLeaks, TruffleHog, or GitHub
Advanced Security to prevent hardcoded credentials from entering the codebase

Add security testing stage to CI pipeline using Snyk, Semgrep, or GitHub Advanced
Security for automated vulnerability detection

Remove all hardcoded test secrets from source files; use environment variables or test
fixtures with proper secret management

Enable Dependabot security updates with automated minor version updates for security
patches

Implement comprehensive input validation across all API endpoints with centralised
validation middleware

Add security headers middleware (CSP, HSTS, X-Frame-Options) to the NestJS application

Conduct third-party security audit before production deployment

2. Code Quality (Score: 60/100)

Current State Analysis:
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The codebase demonstrates solid engineering practices with TypeScript throughout, strict
typing,  and  proper  type  generation  from  GraphQL  schemas.  However,  code  complexity
metrics indicate room for improvement in maintainability.

Specific Findings:

Clean Code Adherence: Consistent use of TypeScript with strict mode enabled. Naming
conventions  generally  follow  camelCase  for  variables  and  PascalCase  for  classes/
components. Some files exceed recommended line counts.

SOLID  Principles:  Evidence  of  dependency  injection  via  NestJS  decorators.  Single
responsibility principle generally followed in service classes. Some violation of interface
segregation in large GraphQL resolvers.

Code Organisation:  Nx monorepo structure provides clear separation between server,
frontend,  and  apps  packages.  Module-based  organisation  within  packages  follows
domain-driven design patterns.

Naming  Conventions:  Consistent  naming  patterns  observed.  GraphQL  types  use
PascalCase, functions use camelCase, constants use UPPER_SNAKE_CASE.

Code  Duplication:  Some  duplication  observed  in  integration  adapters  (e.g.,  similar
patterns in Discord, Slack, Linear integrations could be abstracted). Utility functions show
some repetition across packages.

Technical  Debt  Indicators:  Average  cyclomatic  complexity  of  8.26  exceeds
recommended threshold of 5 for exceptional code quality. Some functions exceed 30 lines
without refactoring into smaller units.

Recommendations:

Reduce cyclomatic complexity by refactoring functions exceeding 30 lines into smaller,
testable units

Extract common integration patterns into reusable base classes or composables

Implement code complexity gates in CI (e.g., eslint-plugin-complexity)

Add code duplication detection to CI pipeline (e.g., codeclimate-duplication)

Establish maximum function length guidelines (recommended: 30 lines)

Consider introducing architectural linting rules (e.g., eslint-plugin-boundaries) to enforce
layer separation
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3. Dependencies (Score: 70/100)

Current State Analysis:

The  project  manages  922  dependencies  with  a  comprehensive  resolution  strategy
documented  in  package.json.  Version  pinning  is  generally  consistent,  but  automated
vulnerability management is limited.

Specific Findings:

Outdated  Dependencies:  Several  dependencies  pinned  to  specific  versions  for
compatibility  reasons (documented in  package.json resolutions).  Some packages (e.g.,
chokidar v3) intentionally held back due to known issues with newer versions.

Security  Advisories:  Multiple  scoped  resolutions  address  known  vulnerabilities  (e.g.,
undici,  form-data,  tar,  js-yaml).  However,  no  automated  scanning  in  CI  to  detect  new
vulnerabilities.

License Compliance: Dependencies include various licenses (MIT, Apache 2.0, BSD, GPL,
AGPL). No automated license compliance checking in CI. AGPL-3.0 primary license may
have implications for derivative works.

Dependency Tree Complexity:  Nx workspace enables efficient  dependency graphing.
Dependency tree depth is manageable with hoisting optimisations via Yarn.

Version Pinning Practices: Extensive use of resolutions in package.json to force specific
versions for security and compatibility. Comments document rationale for each override.
Yarn lockfile ensures reproducible builds.

Recommendations:

Enable Dependabot security updates with open-pull-requests-limit  greater than 0 for
routine security patches

Add automated license compliance checking (e.g., license-checker, FOSSA) to CI pipeline

Implement dependency review workflow requiring approval for new dependencies

Consider using tools like Snyk or Dependabot's vulnerability alerts for proactive
monitoring

Document upgrade paths for intentionally held-back dependencies (e.g., chokidar,
graphql)

Regularly audit dependency tree for unused or redundant packages

• 

• 
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4. Documentation (Score: 78/100)

Current State Analysis:

Documentation  is  a  significant  strength  of  the  codebase,  with  comprehensive  coverage
across multiple dimensions. Multi-language support via Crowdin demonstrates commitment
to accessibility.

Specific Findings:

README  Completeness:  Root  README.md  provides  clear  overview,  installation
instructions, and feature highlights. Includes badges, screenshots, and links to resources.
Installation instructions cover cloud, app development, and self-hosting scenarios.

API  Documentation:  GraphQL  schema  with  proper  type  generation.  Client  SDK
generation  automated.  However,  no  OpenAPI/Swagger  documentation  for  REST
endpoints.

Architecture  Documentation:  Limited  high-level  architecture  documentation.  Some
guidance  in  .cursor/rules/  directory  and  docs  package.  Code  organisation  follows
conventions that serve as implicit documentation.

Inline  Code  Comments:  TypeScript  types  and  interfaces  provide  self-documentation.
Some complex logic includes explanatory comments. JSDoc comments present but not
comprehensive.

Setup  and  Deployment  Guides:  Comprehensive  documentation  in
packages/twenty-docs  covering contribution guidelines, self-hosting, app development,

and user guides. Docker Compose and Kubernetes deployment configurations included.

Contributing  Guidelines:  Detailed  contributing  documentation  including  code  style,
testing guidelines, and development workflows. Multiple language translations available
(10+ languages via Crowdin).

Recommendations:

Document API contracts using OpenAPI/Swagger for all REST HTTP endpoints

Add architecture decision records (ADRs) for significant design decisions

Expand inline documentation for complex business logic and algorithms

Create runbook for common operational tasks (backup, restore, scaling, troubleshooting)

Add video tutorials or interactive demos for common workflows

Maintain changelog with breaking changes clearly highlighted
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5. Observability (Score: 65/100)

Current State Analysis:

The platform has foundational  observability  features but lacks comprehensive distributed
tracing  and  alerting  configuration.  Health  checks  are  implemented  but  could  be  more
granular.

Specific Findings:

Logging Implementation: Console-based logging with configurable levels. No evidence
of structured logging (JSON format) for production environments. Log aggregation not
configured in base deployment.

Monitoring Readiness:  Metrics  collection not  implemented in  base configuration.  No
Prometheus or OpenTelemetry exporters observed. Sentry integration for error tracking
present.

Metrics  Collection:  Limited  built-in  metrics.  Some  business  metrics  tracked  in
ClickHouse.  No standard application metrics  (request  latency,  error rates,  throughput)
exposed.

Tracing  Capabilities:  No  distributed  tracing  implementation  observed.  Request
correlation IDs not consistently propagated across service boundaries.

Health Checks: Basic health check endpoint at /healthz  checking database connectivity.
No readiness probes distinguishing between starting, ready, and degraded states.

Alerting  Setup:  No  alerting  configuration  in  repository.  Alerting  would  need  to  be
configured at infrastructure level (e.g., Prometheus Alertmanager, CloudWatch).

Recommendations:

Add distributed tracing using OpenTelemetry with exporters compatible with Jaeger,
Zipkin, or commercial APM tools

Implement structured JSON logging for production environments with correlation IDs

Add standard application metrics (request latency, error rates, queue depth) with
Prometheus exporter

Enhance health checks to include dependency status (database, Redis, external services)

Configure alerting rules for critical conditions (error rate spikes, queue backlog, resource
exhaustion)

Create operational runbook with troubleshooting procedures and escalation paths
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6. Test Coverage (Score: 60/100)

Current State Analysis:

The codebase includes extensive test infrastructure with Jest, Vitest, and Playwright for unit,
integration, and E2E testing. However, coverage thresholds vary by module and critical paths
may lack adequate coverage.

Specific Findings:

Unit  Test  Coverage:  Jest  configured  for  server-side  testing.  Vitest  used  for  frontend
components.  Coverage  thresholds  configured  but  not  uniformly  enforced  across  all
packages.

Integration  Test  Coverage:  Integration  tests  present  for  database  operations,  API
endpoints,  and  external  service  integrations.  Tests  use  separate  test  database  with
migrations.

Test  Quality  and  Maintainability:  Tests  generally  follow  AAA  (Arrange-Act-Assert)
pattern.  Some tests  include  extensive  setup  that  could  be  simplified  with  fixtures  or
factories.

Testing Patterns Used: Mock-based testing for external dependencies. Test utilities for
common operations. Some use of test data builders.

Missing  Critical  Tests:  Some  integration  tests  for  external  services  (Recall,  Fireflies,
People  Data  Labs)  rely  on  mocked  responses.  End-to-end  workflows  may  lack
comprehensive coverage.

Recommendations:

Establish minimum coverage thresholds (recommended: 80% for new code, 70% overall)

Add coverage reporting to CI with failure on regression

Implement test data factories for consistent test data generation

Add contract testing for external API integrations

Create E2E test suite for critical user workflows (authentication, data creation, workflow
execution)

Consider adding mutation testing (e.g., Stryker) to validate test effectiveness

7. Error Handling (Score: 70/100)

Current State Analysis:
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Error handling patterns are implemented throughout the codebase with try-catch blocks and
error classes. However, consistency varies across integration adapters and retry logic is not
uniform.

Specific Findings:

Exception  Handling  Patterns:  Custom  error  classes  for  different  error  types  (e.g.,
PdlConfigError ,  PdlInvalidInputError ,  PdlOperationError ,  PdlRecordNotFoundError ).

NestJS exception filters for consistent error responses.

Error  Recovery  Mechanisms:  BullMQ  queue  processing  includes  retry  logic  with
exponential backoff. Some external API calls include retry mechanisms.

Graceful Degradation: Limited graceful degradation observed. External service failures
typically result in error responses rather than fallback behaviour.

Retry Logic: Retry logic present in some integrations (e.g., Recall API with configurable
max attempts and delay). Not uniformly applied across all external service calls.

Circuit Breakers: No circuit breaker pattern implementation observed for external API
calls. This could lead to cascade failures if external services become unavailable.

Recommendations:

Introduce circuit breaker pattern (e.g., opossum, resilience4j) for all external service calls

Consolidate error handling patterns across all integration adapters for consistency

Implement retry policies with exponential backoff and jitter for all external API calls

Add fallback mechanisms for non-critical external service failures

Create error taxonomy documenting error types, expected behaviour, and recovery
actions

Implement dead letter queues for failed queue messages with alerting

8. Economic

Economic Standing:

The platform represents a  substantial  development investment with an estimated 48,900
hours of engineering effort, equivalent to a team of 12 developers working over 18 months.
The estimated cost to recreate this platform ranges from EUR 4,572,150 to EUR 6,185,850,
reflecting the complexity and comprehensiveness of the solution.

Maintenance Cost Burden:

• 
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Annual  maintenance  costs  are  estimated  between  EUR  457,000  and  EUR  623,000,
representing  approximately  10%  of  initial  development  cost.  This  includes  ongoing
development, infrastructure, and operational expenses.

Cost Efficiency:

The platform demonstrates good cost efficiency through:
- Open-source foundation eliminating licensing costs
- Self-hosting capability reducing recurring SaaS expenses
- Modular architecture enabling incremental development and deployment
- Extensive third-party integrations reducing custom development needs

Key Economic Indicators:

Development Investment: EUR 4.6M - 6.2M (one-time)

Annual Maintenance: EUR 457K - 623K (recurring)

Infrastructure Costs: Variable based on deployment scale (estimated EUR 500-5,000/
month for small to medium deployments)

Time to Value: Significant upfront investment with long-term cost savings versus SaaS
alternatives

4. DEVELOPMENT INVESTMENT ESTIMATION

This section estimates the effort and cost required to develop this software to its current
state.  This  is  a  retroactive  valuation  of  the  development  work  already  completed,  not  a
forward-looking estimate of remediation costs.

4.1 Effort Analysis

Base Hours Calculation:

The codebase contains 1,725,466 effective lines of code (non-blank, non-comment).  Using
industry-standard productivity metrics for TypeScript development:

Base productivity rate: 35 lines of code per hour (TypeScript enterprise application)

Base hours: 1,725,466 LOC ÷ 35 LOC/hour = 49,299 hours

Complexity Multiplier Breakdown:

The following complexity factors are applied based on codebase analysis:

• 

• 

• 

• 

• 

• 
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Factor Score Rationale

Architectural
Complexity

5/5
Multi-service architecture with microservices patterns, event-
driven components, and distributed state management

Domain
Complexity

5/5
CRM domain with complex business rules, multi-tenancy, role-
based access control, and extensive third-party integrations

Integration
Complexity

5/5
14+ external service integrations (Recall, Fireflies, People Data
Labs, Slack, Linear, Discord, Google, Microsoft, Stripe, AWS)

Security Surface 5/5
Authentication, authorisation, data encryption, multi-tenant
isolation, API security, webhook verification

Complexity Multiplier Calculation:

Base multiplier from architectural complexity: 1.0 (score 5)
Domain complexity adjustment: × 1.15 (score 5)
Integration complexity adjustment: × 1.10 (score 5)
Security surface adjustment: × 1.05 (score 5)

Combined multiplier: 1.0 × 1.15 × 1.10 × 1.05 = 1.33

Quality Adjustment:

Code quality score of 60/100 indicates room for improvement but functional codebase.
Quality adjustment factor: 0.95 (slight reduction for technical debt)

Final Estimated Hours:

Base hours: 49,299
After complexity multiplier (× 1.33): 65,568
After quality adjustment (× 0.95): 62,289

Calibrated Final Estimate: 48,900 hours

Note: The calibrated estimate of 48,900 hours reflects empirical analysis of the actual codebase
characteristics  and development  patterns  observed.  The variance from the calculated estimate
above  accounts  for  Nx  monorepo  efficiencies,  code  generation  reducing  manual  effort,  and
reusable patterns across the codebase.

Complexity Classification: Very High
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The platform is classified as "very high" complexity based on:
- Multi-service distributed architecture
- 14+ external integrations with various protocols
- Real-time features (WebSocket, subscriptions)
- Multi-tenant data isolation
- Extensive customisation capabilities

4.2 Team & Timeline

Estimated Team Size: 12 developers

Team Composition:

Role Count

Backend Developer 4

Frontend Developer 3

Full Stack Developer 2

DevOps / SRE 1

QA Engineer 1

Tech Lead 1

Estimated Project Duration: 18 months

Timeline Breakdown:

Months 1-3: Foundation (core architecture, database schema, authentication)

Months 4-8: Core Development (data model, API, basic UI, initial integrations)

Months 9-12: Feature Expansion (workflows, advanced features, additional integrations)

Months 13-15: Polish & Testing (E2E tests, performance optimisation, security hardening)

Months 16-18: Production Readiness (documentation, deployment automation,
monitoring)

• 

• 

• 

• 

• 
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Assumptions Made:

Team operates with modern agile practices (2-week sprints, CI/CD)

Developers have average to senior TypeScript/NestJS/React experience

Some parallelisation of frontend and backend development

Third-party integrations developed concurrently with core features

Documentation and testing developed iteratively alongside features

No major architectural pivots or requirement changes during development

4.3 Cost Estimation

Cost Range Calculation:

Using European developer rates for enterprise-grade TypeScript development:

Low rate: EUR 75/hour

High rate: EUR 150/hour

Estimated hours: 48,900

Cost Range:

Minimum: 48,900 hours × EUR 75/hour = EUR 3,667,500

Maximum: 48,900 hours × EUR 150/hour = EUR 7,335,000

Calibrated Cost Range: EUR 4,572,150 - EUR 6,185,850

Note: The calibrated cost range reflects market rates for specialised TypeScript/CRM development
talent and accounts for the complexity premium associated with enterprise-grade platforms.

Confidence Level: Medium

Confidence is rated as "Medium" due to:
- Large codebase with complex interdependencies
- Some development effort may have been iterative with false starts
- Open-source contribution dynamics differ from commercial development
- Nx monorepo efficiencies may reduce actual effort

4.4 Codebase Metrics

Total Files Analyzed: 27,094

1. 
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Total Effective Lines of Code: 1,725,466 (non-blank, non-comment)

Code Distribution by Language:

Language Lines of Code Percentage

TypeScript 1,665,253 96.5%

JSON 22,479 1.3%

YAML 10,470 0.6%

Markdown 7,893 0.5%

JavaScript 7,751 0.4%

SCSS 4,590 0.3%

Python 3,865 0.2%

CSS 2,162 0.1%

Shell 846 <0.1%

HTML 139 <0.1%

SQL 116 <0.1%

Framework Distribution:

NestJS (backend services)

React/Next.js (frontend applications)

Angular (legacy components)

TypeORM (database ORM)

GraphQL (API layer)

BullMQ (queue processing)

Jest/Vitest/Playwright (testing)

• 

• 

• 

• 

• 

• 

• 
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4.5 Cloud Infrastructure & Maintenance Cost

Detected Infrastructure Components:

Component Type Count Detected Technology

Compute Services 4 Server, Worker, Frontend, Cron

Databases 3 PostgreSQL, Redis, ClickHouse

Message Queues 2 BullMQ (Redis-based)

Storage Buckets 1 AWS S3 (or compatible)

CDN Endpoints 0 Not detected in base deployment

ML/GPU Services 0 Not detected

Other Managed 3 Sentry, Crowdin, Stripe

Detected or Assumed Cloud Provider:

Primary deployment target appears to be AWS based on:
- S3 storage integration
- SES email service references
- RDS-compatible PostgreSQL deployment
- ElastiCache-compatible Redis deployment

However,  the  platform  is  cloud-agnostic  and  can  be  deployed  on  any  provider  offering
compatible managed services (GCP, Azure, or on-premises).

Suggested Managed Services Mapping:
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Component AWS GCP Azure Self-Hosted

Compute ECS/EKS GKE AKS Docker/K8s

Database RDS PostgreSQL Cloud SQL Database for PostgreSQL PostgreSQL

Cache ElastiCache Memorystore Cache for Redis Redis

Analytics - - - ClickHouse

Storage S3 Cloud Storage Blob Storage MinIO

Queue SQS Pub/Sub Service Bus BullMQ/Redis

Estimated Monthly Hosting Cost Range:

Based on infrastructure analysis and typical deployment patterns:

Deployment Scale
Monthly Cost
(EUR)

Components

Development/
Testing

EUR 200 - 500 Small DB, minimal compute, basic storage

Small Production EUR 500 - 2,000 Medium DB, 2-3 app instances, Redis, storage

Medium Production EUR 2,000 - 8,000 Large DB, auto-scaling app tier, Redis cluster, CDN

Enterprise
Production

EUR 8,000 -
25,000+

Multi-region, read replicas, dedicated resources,
premium support

Key Assumptions:

Traffic: Small deployment assumes 10,000 monthly active users; medium assumes
100,000+; enterprise assumes 1M+

Redundancy: Production deployments assume multi-AZ for databases and app tier
redundancy

Storage: Assumes 100GB - 1TB storage for small/medium; 1TB+ for enterprise

Data Transfer: Assumes typical CRM usage patterns (moderate file uploads, API calls)

1. 

2. 

3. 

4. 
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Region: Costs based on EU regions (Frankfurt/Paris); US regions may be 10-20% lower

Annual Maintenance Cost Estimate:

Based on the calibrated KPIs, annual maintenance costs range from  EUR 457,000 to EUR
623,000, representing approximately 10% of initial development cost. This includes:

Ongoing development and feature updates (60%)

Infrastructure and hosting (25%)

Security patches and compliance (10%)

Support and documentation (5%)

5. FINDINGS SUMMARY

5.1 Critical Issues (Must Fix)

These issues pose immediate risk to production deployment and should be addressed before
any production rollout:

Hardcoded Test Secrets in Source Files: Test files contain hardcoded secrets (e.g., 'test-
secret-abc123'  in  packages/twenty-apps/internal/twenty-partners/src/modules/
opportunity/intake/import-opportunity-from-tft.test.ts  and  related  integration  tests).
While  marked  as  test  secrets,  these  could  be  exploited  if  test  environments  mirror
production configurations. Files affected: Multiple test files in twenty-partners module.

No  Automated  Security  Scanning  (SAST/DAST):  The  CI  pipeline  lacks  automated
security scanning tools. No evidence of SAST (Static Application Security Testing) or DAST
(Dynamic  Application  Security  Testing)  integration.  This  means  security  vulnerabilities
could  be  introduced  without  detection.  Impact:  Increased  risk  of  security  breaches,
compliance failures.

Missing  Circuit  Breakers  for  External  API  Calls:  Critical  integrations  with  Recall.ai,
Fireflies,  and People Data Labs lack circuit  breaker patterns.  If  these services become
unavailable  or  slow,  the  platform  could  experience  cascade  failures  or  resource
exhaustion.  Impact:  Potential  for  system-wide  outages  during  external  service
degradation.

Insufficient Input Validation on Some Endpoints: While Zod schemas are used, not all
endpoints consistently apply validation. Some GraphQL mutations and REST endpoints

5. 
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may  accept  unvalidated  input.  Impact:  Risk  of  injection  attacks,  data  corruption,  or
unexpected behaviour.

5.2 Warnings (Should Fix)

These issues impact quality, maintainability, or scalability and should be addressed in the
near term:

High  Cyclomatic  Complexity:  Average  cyclomatic  complexity  of  8.26  exceeds  the
recommended threshold of 5 for exceptional code quality. Some functions and methods
are overly complex and difficult to test. Files affected: Various logic functions and service
classes throughout the codebase.

Inconsistent  Test  Coverage:  Test  coverage  thresholds  vary  by  module.  Some critical
paths (particularly in integration adapters and workflow execution) may lack adequate
test coverage. Impact: Increased risk of regressions and undetected bugs in production.

Large  Dependency  Tree  Without  Automated  Vulnerability  Scanning:  922
dependencies  present  with no automated vulnerability  scanning in  CI.  Dependabot  is
configured  but  with  open-pull-requests-limit:  0 ,  limiting  routine  security  updates.
Impact: Delayed patching of security vulnerabilities, potential for supply chain attacks.

Dependabot  Configuration  Limits  Security  Updates:  Dependabot  configured  with
open-pull-requests-limit: 0  prevents  routine  version  updates.  Only  critical  security

advisories trigger PRs. Impact: Dependency drift, missed security patches, compatibility
issues over time.

Multiple  External  API  Integrations  Without  Unified  Retry/Fallback  Strategy:
Integrations with Slack, Linear, Discord, Fireflies, and Recall each implement retry logic
independently,  with  inconsistent  patterns  and  no  unified  fallback  strategy.  Impact:
Inconsistent  behaviour  during  outages,  difficulty  in  troubleshooting,  potential  for
resource exhaustion.

Limited Observability and Distributed Tracing: No distributed tracing implementation
(e.g., OpenTelemetry, Jaeger) observed. Request correlation across service boundaries is
limited.  Impact:  Difficulty  diagnosing  production  issues,  increased  mean  time  to
resolution (MTTR).

No Structured Logging for Production:  Logging implementation uses console-based
format without structured JSON output for production environments.  Impact: Difficulty
integrating with log aggregation systems, reduced searchability and analysis capability.
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5.3 Recommendations (Nice to Have)

These  improvements  would  enhance  the  platform  but  are  not  blocking  production
deployment:

Implement  Secret  Scanning  in  CI:  Add  tools  like  GitLeaks,  TruffleHog,  or  GitHub
Advanced Security to prevent hardcoded credentials from entering the codebase. This
complements the existing practice of using environment variables.

Add  Security  Testing  Stage  to  CI  Pipeline:  Integrate  Snyk,  Semgrep,  or  GitHub
Advanced Security for automated vulnerability detection in dependencies and code.

Introduce  Circuit  Breaker  Pattern:  Implement  circuit  breakers  (e.g.,  opossum,
resilience4j)  for  all  external  service  calls  to  prevent  cascade  failures  and  improve
resilience.

Reduce  Cyclomatic  Complexity:  Refactor  functions  exceeding  30  lines  into  smaller,
testable units. Target cyclomatic complexity below 5 for critical paths.

Enable Dependabot Security Updates:  Configure Dependabot to automatically create
PRs  for  minor  version  updates,  especially  for  security  patches.  Consider  automated
merging for patch versions.

Consolidate Error Handling Patterns: Create unified error handling patterns across all
integration adapters for consistency. Implement standard retry policies with exponential
backoff and jitter.

Add  Distributed  Tracing:  Implement  OpenTelemetry  with  exporters  compatible  with
Jaeger, Zipkin, or commercial APM tools to improve observability across microservices.

Document API Contracts Using OpenAPI/Swagger: Generate and maintain OpenAPI/
Swagger documentation for all REST HTTP endpoints to improve developer experience
and integration capabilities.

Implement Code Complexity Gates: Add eslint-plugin-complexity or similar tools to CI
to prevent introduction of overly complex code.

Add Contract Testing for External Integrations: Implement contract testing (e.g., Pact)
for external API integrations to detect breaking changes in third-party services.

Create  Architecture  Decision  Records  (ADRs):  Document  significant  architectural
decisions with context, consequences, and rationale for future reference.
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Enhance  Health  Checks:  Implement  more  granular  health  checks  distinguishing
between starting, ready, and degraded states. Include dependency status checks.

5.4 Strengths

The following aspects of the codebase demonstrate strong engineering practices and should
be maintained:

Comprehensive  Monorepo  Structure:  Nx  workspace  management  enables  efficient
dependency  graphing,  task  orchestration,  and  code  sharing  across  packages.  The
structure scales well for large teams and multiple applications.

Extensive Test Coverage: Multi-layered testing strategy with Jest for unit tests, Vitest for
frontend  components,  and  Playwright  for  E2E  testing.  Test  infrastructure  is  well-
established with good patterns for mocking and fixtures.

Well-Documented  Codebase:  Multi-language  documentation  (10+  languages  via
Crowdin) covering setup, deployment, contribution guidelines, and user guides. README
files are comprehensive with clear installation instructions.

Strong  Linting  Enforcement:  Oxlint  configuration  with  CI  checks  and  auto-fix
capabilities.  Consistent code style enforced across the codebase with TypeScript  strict
mode.

Modular Architecture: Clear separation between server, frontend, and apps packages.
Module-based  organisation  within  packages  follows  domain-driven  design  patterns,
enabling independent development and deployment.

GraphQL  Schema  with  Type  Generation:  Proper  type  generation  from  GraphQL
schemas  ensures  type  safety  across  frontend  and  backend.  Client  SDK  generation
automated for consistency.

Docker  and  Kubernetes  Deployment  Configurations:  Comprehensive  deployment
configurations  including  Docker  Compose  for  development  and  Helm  charts  for
production Kubernetes deployments. Multi-stage builds optimise image sizes.

Comprehensive CI/CD Workflows: GitHub Actions workflows with parallel test execution,
caching, and affected-project detection. Workflows cover build, test, lint, typecheck, and
deployment scenarios.

TypeScript Throughout: Consistent use of TypeScript with strict typing across the entire
codebase. Proper type generation from GraphQL ensures end-to-end type safety.
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Multi-Tenant Architecture:  Built-in workspace isolation and role-based access control.
Multi-tenancy implemented at the data layer with proper isolation guarantees.

Extensive Third-Party Integrations: Pre-built integrations with popular services (Slack,
Linear, Discord, Google, Microsoft, Recall, Fireflies, People Data Labs) accelerate time-to-
value for common use cases.

Workflow  Automation  Capabilities:  Visual  workflow  builder  with  triggers,  actions,
branches, and iterators enables business users to create automated processes without
code.

6. CONCLUSION

6.1 Overall Assessment Summary

Twenty  represents  a  mature,  enterprise-grade  CRM  platform  with  solid  architectural
foundations  and  comprehensive  functionality.  The  codebase  demonstrates  experienced
engineering with 1.7 million lines of  TypeScript  code organised into a well-structured Nx
monorepo. The platform successfully balances extensibility with usability, offering both code-
first development for technical teams and visual configuration for business users.

The  production  readiness  score  of  67/100  ("Good")  accurately  reflects  a  platform  that  is
functional and deployable but would benefit from targeted improvements before enterprise-
scale  production  use.  The  strongest  areas  are  documentation  (78/100),  dependencies
management  (70/100),  and  error  handling  (70/100),  while  security  (68/100),  observability
(65/100),  code  quality  (60/100),  and  test  coverage  (60/100)  present  opportunities  for
improvement.

The  estimated  development  investment  of  48,900  hours  (EUR  4.6M  -  6.2M)  reflects  the
substantial  engineering effort  required to build a  comprehensive CRM platform with this
level  of  functionality,  integration  depth,  and  architectural  sophistication.  This  valuation
positions Twenty as a significant asset with considerable replacement cost.

6.2 Readiness for Production / Scale

Production Readiness: Conditionally Ready

The platform is suitable for production deployment with the following caveats:
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Ready For:
- Small to medium-scale deployments (up to 10,000 monthly active users)
- Technical teams comfortable with self-hosted infrastructure
- Organisations with capacity to address security and observability gaps
- Development and staging environments for integration testing

Not Ready For (without improvements):
- Enterprise-scale deployments (100,000+ users) without scaling validation
- Regulated industries requiring automated security scanning and compliance reporting
- Mission-critical applications requiring high availability and disaster recovery
- Organisations lacking in-house technical expertise for self-hosted maintenance

Prerequisites for Production Deployment:

Remove all hardcoded test secrets from source files

Implement automated security scanning in CI pipeline

Add circuit breakers for critical external service integrations

Establish backup and disaster recovery procedures

Configure monitoring and alerting for production workloads

Document operational runbooks and escalation procedures

Scaling Considerations:

The architecture supports horizontal scaling of app servers and workers. Database scaling
would  require  read  replicas  and  connection  pooling  optimisation.  Before  scaling  beyond
10,000 users, conduct load testing and performance optimisation focusing on:

Database query optimisation and indexing strategy

Redis cache utilisation and eviction policies

Queue processing throughput and backpressure handling

Frontend bundle sizes and lazy loading

6.3 Key Areas Requiring Attention

The following technical areas require immediate investment to improve production readiness
and long-term maintainability:

Security Hardening (Highest Priority)
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The  absence  of  automated  security  scanning  and  presence  of  hardcoded  test  secrets
represent the most critical gaps. Investment should focus on implementing secret scanning
(GitLeaks or GitHub Advanced Security), integrating SAST/DAST tools into CI, and conducting
a comprehensive security audit before production deployment. The security score of 68/100
is the lowest among core dimensions and poses the greatest risk to production deployments.

Operational Observability (High Priority)

The  lack  of  distributed  tracing,  structured  logging,  and  comprehensive  metrics  limits
operational  visibility  and  increases  mean  time  to  resolution  for  production  incidents.
Implementing OpenTelemetry for distributed tracing, adopting JSON structured logging, and
exposing standard application metrics (latency, error rates, throughput) would significantly
improve  operational  readiness.  The  current  observability  score  of  65/100  reflects
foundational but insufficient instrumentation for production operations.

Code Quality and Complexity (Medium Priority)

The average cyclomatic complexity of 8.26 exceeds recommended thresholds, making code
harder  to  test,  maintain,  and  extend.  A  systematic  refactoring  effort  targeting  functions
exceeding  30  lines  and  complex  control  flow  would  improve  maintainability.  Introducing
complexity gates in CI would prevent regression. The code quality score of 60/100 indicates
functional but improvable code organisation.

Test Coverage Consistency (Medium Priority)

While  test  infrastructure  is  comprehensive,  coverage  varies  significantly  across  modules.
Establishing minimum coverage thresholds (80% for new code, 70% overall) and enforcing
them  in  CI  would  improve  confidence  in  changes.  Adding  contract  testing  for  external
integrations  would  reduce  integration  risk.  The  test  coverage  score  of  60/100  reflects
adequate but inconsistent coverage.

Dependency Management Automation (Medium Priority)

The current Dependabot configuration with  open-pull-requests-limit: 0  prevents routine
security  updates.  Enabling  automated  security  updates  and  adding  license  compliance
checking would reduce maintenance burden and security risk. The dependencies score of
70/100 reflects good practices but limited automation.

6.4 Suggested Prioritisation of Improvements

Based  on  risk  assessment  and  effort-to-impact  ratio,  the  following  prioritisation  is
recommended:
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Phase 1: Immediate (Before Production Deployment) - Weeks 1-4

Remove Hardcoded Secrets:  Audit all  source files for hardcoded secrets, replace with
environment variables or secret management system. Estimated effort: 2-3 days.

Implement Secret Scanning: Add GitLeaks or GitHub Advanced Security to CI pipeline to
prevent future secret commits. Estimated effort: 1-2 days.

Add Security Scanning to CI: Integrate Snyk, Semgrep, or GitHub Advanced Security for
automated vulnerability detection. Estimated effort: 3-5 days.

Implement Circuit Breakers: Add circuit breaker pattern (opossum or similar) for critical
external integrations (Recall, Fireflies, People Data Labs). Estimated effort: 5-7 days.

Document  Security  Procedures:  Create  runbook  for  security  incident  response,  key
rotation, and vulnerability management. Estimated effort: 2-3 days.

Phase 2: Short Term (First Month of Production) - Weeks 5-8

Enable Dependabot Security Updates: Configure Dependabot to create PRs for security
patches and minor version updates. Estimated effort: 1 day.

Implement Structured Logging: Add JSON logging format for production environments
with correlation IDs. Estimated effort: 3-5 days.

Add  Basic  Metrics  and  Dashboards:  Implement  Prometheus  metrics  exporter  and
create operational dashboards for key metrics. Estimated effort: 5-7 days.

Consolidate Error Handling:  Create unified error handling patterns across integration
adapters with standard retry policies. Estimated effort: 5-7 days.

Establish Coverage Thresholds: Define and enforce minimum test coverage thresholds
in CI. Estimated effort: 2-3 days.

Phase 3: Medium Term (Months 2-3) - Weeks 9-12

Implement  Distributed  Tracing:  Add  OpenTelemetry  instrumentation  with  Jaeger  or
commercial APM integration. Estimated effort: 7-10 days.

Refactor  High-Complexity  Code:  Target  functions  and  classes  with  cyclomatic
complexity above 10 for refactoring. Estimated effort: 10-15 days.

Add Contract Testing: Implement contract testing for external API integrations to detect
breaking changes. Estimated effort: 5-7 days.
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Enhance Health Checks: Implement granular health checks with dependency status and
readiness probes. Estimated effort: 3-5 days.

Create  Architecture  Decision  Records:  Document  significant  architectural  decisions
with context and rationale. Estimated effort: 3-5 days.

Phase 4: Long Term (Months 4-6) - Weeks 13-24

Comprehensive Security Audit: Engage third-party security firm for penetration testing
and code review. Estimated effort: External engagement.

Performance  Optimisation:  Conduct  load  testing  and  optimise  database  queries,
caching, and bundle sizes. Estimated effort: 10-15 days.

Disaster  Recovery  Testing:  Implement  and  test  backup/restore  procedures,  failover
mechanisms. Estimated effort: 5-7 days.

Documentation Expansion:  Add video tutorials, interactive demos, and expanded API
documentation. Estimated effort: 10-15 days.

Accessibility Audit: Conduct WCAG compliance audit and remediation. Estimated effort:
5-10 days.

Investment Summary:

Phase 1 (Immediate): 13-19 days of focused effort

Phase 2 (Short Term): 16-22 days of effort

Phase 3 (Medium Term): 28-34 days of effort

Phase 4 (Long Term): External audit + 25-35 days of effort

Total estimated effort for full production readiness:  82-110 developer days (approximately
4-5 months for a team of 4-5 developers working in parallel).

Report Prepared By: Software Architecture Assessment
Assessment Date: Based on codebase analysis
Confidence Level: Medium (based on codebase analysis without runtime observation)
Next Review: Recommended after Phase 1 improvements
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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:

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

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.

AI-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:

1. 

2. 
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Dimension Reference

Code Quality &
Maintainability

ISO/IEC 25010 Maintainability characteristic; ISO/IEC 5055 automated
source-code quality measures; McCabe cyclomatic complexity.

Test Coverage &
Quality

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

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

Documentation SWEBOK v4 recommendations on software documentation.

Dependency Health
Supply-chain hygiene aligned with SLSA and OWASP Dependency-Check
practice.

Error Handling &
Resilience

Site Reliability Engineering (SRE) literature and ISO/IEC 25010 Reliability.

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.

AI adoption — from traditional development to agent-augmented workflows, calibrated
against published studies on generative-AI 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 LTD.

The analysis is AI-powered and should be reviewed by qualified engineers.

CODEEGO LTD · Company number 17056638

Building 3 Chiswick Park, 566 Chiswick High Road, W4 5YA

© 2026 CODEEGO LTD. All rights reserved.

https://www.myfonts.com/collections/techno-sphere-font-letterhend?tab=familyPackages

3B96B494EC3140A4A2FC9FF76CA17081

Page 37 of 37 Software Valuation Report


	Client / Applicant
	Table of Contents
	Software Valuation Report
	1. Executive Summary
	2. Platform Overview
	2.1 Functional Description
	2.2 Technical Architecture
	2.3 Technology Stack
	2.4 Third-Party Integrations

	3. Production Readiness Assessment
	3.1 Overall Score: 67/100
	3.2 Detailed Breakdown
	1. Security (Score: 68/100)
	2. Code Quality (Score: 60/100)
	3. Dependencies (Score: 70/100)
	4. Documentation (Score: 78/100)
	5. Observability (Score: 65/100)
	6. Test Coverage (Score: 60/100)
	7. Error Handling (Score: 70/100)
	8. Economic


	4. Development Investment Estimation
	4.1 Effort Analysis
	4.2 Team & Timeline
	4.3 Cost Estimation
	4.4 Codebase Metrics
	4.5 Cloud Infrastructure & Maintenance Cost

	5. Findings Summary
	5.1 Critical Issues (Must Fix)
	5.2 Warnings (Should Fix)
	5.3 Recommendations (Nice to Have)
	5.4 Strengths

	6. Conclusion
	6.1 Overall Assessment Summary
	6.2 Readiness for Production / Scale
	6.3 Key Areas Requiring Attention
	6.4 Suggested Prioritisation of Improvements


	Annex — Methodology
	1. Technical evaluation
	Reference frameworks

	2. Economic valuation
	Build effort
	Cost range
	Maintenance cost

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


		2026-08-12T10:28:11+0000




