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Abstract. CI/CD³ (CI/CD Cubed) is a software engineering framework that extends the
Continuous Integration / Continuous Delivery / Continuous Deployment pipeline with a third
continuous delivery practice: Continuous Diagramming (D³). First proposed by Venkat Meruva in
May 2026, CI/CD³ addresses the structural gap between automated software delivery and the
persistent manual management of architectural diagrams. As AI agents become active
participants in software development, stale or absent architectural documentation presents a
first-order operational risk — agents operating without accurate system context produce
outputs that are locally correct and globally dangerous. This paper presents CI/CD³ v1.0: a
formal framework definition with five core tenets, a five-level organizational maturity model, a
comparison with adjacent methodologies (GitOps, DevSecOps, Platform Engineering), four
implementation patterns, a reference tool landscape with DiagramForge as the reference
implementation, and seven directions for future research.
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SECTION 1

Executive Summary

Software delivery automation has advanced dramatically over the past two decades. Continuous

Integration eliminated the integration hell of large batch merges. Continuous Delivery and

Deployment collapsed the gap between feature development and production deployment.

These advances are real, measurable, and irreversible.

Yet a critical dimension of software delivery remains entirely manual: architectural

understanding. The diagram that explains how a system works — its components, their

relationships, their data flows — is typically maintained by a small number of architects,

updated infrequently, and stored outside the delivery pipeline. It decays as the system evolves.

The automated toolchain misses it entirely.

CI/CD³ proposes closing this gap by treating diagram generation, versioning, and serving as

first-class delivery artifacts — automated, pipeline-integrated, and continuously current. The

case is sharpened by the emergence of AI agents as active software development participants.

An AI agent writing code against a stale architecture diagram makes confident but incorrect

assumptions about system structure. At the function level, the code may be excellent. At the

integration level, it may be catastrophic. CI/CD³ is the context infrastructure that prevents this

failure mode.

Continuous Diagramming (D³) is the missing third delivery practice in the modern pipeline

Stale architectural documentation is not an inconvenience — it is a risk multiplier in AI-assisted
development environments

CI/CD³ addresses organizational intelligence: the shared, current visual model that every
stakeholder and every agent requires to operate correctly

Organizations implementing CI/CD³ achieve faster onboarding, better cross-functional alignment,
and safer AI-assisted development

The framework is implementable today with existing tools — it requires discipline and tooling
adoption, not new infrastructure



SECTION 2

Problem Statement: The Architecture Knowledge Gap

In a typical enterprise software organization in 2026, the following pattern is universal: code is

deployed continuously, tests run automatically, security is scanned at every commit — and the

architecture diagram lives in a shared folder, last updated eighteen months ago, maintained by

someone who has since changed teams.

This is not a failure of discipline. It is a failure of infrastructure. The CI/CD pipeline automates

the things that can be automated at scale. Diagram maintenance was never made automatable,

and so it was never made continuous. The cost of this gap is distributed across every role and

every sprint, making it chronically invisible and systematically underestimated.

Onboarding friction. New engineers spend weeks mapping a system that should be documented
in hours. A new engineer who finds a diagram showing three microservices when the codebase
has seventeen does not have a documentation problem. They have an infrastructure problem.

Cross-functional misalignment. Product managers, QA engineers, and executives operate from
different mental models of the same system. Misaligned mental models produce features

designed for the system someone thinks exists, not the system that does.

AI agent context poverty. Coding agents given stale or absent architectural context make local
decisions with global consequences. An agent that does not know a service already handles
authentication will add authentication, creating a duplication that reaches production.

Architectural drift. Without continuous documentation, architectural decisions become invisible

over time. Drift compounds: each undocumented change makes subsequent changes harder to
reason about.

Compliance gaps. Regulated industries requiring architectural documentation face a structural
challenge: point-in-time diagrams cannot satisfy continuous compliance requirements. CI/CD³
closes this gap by making architectural documentation a pipeline artifact rather than a periodic

audit exercise.
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Formal Framework Definition: CI/CD³ v1.0

CI/CD³ is defined as the extension of the Continuous Integration / Continuous Delivery /

Continuous Deployment pipeline with a third continuous delivery dimension: Continuous

Diagramming. The superscript is intentional: each D amplifies organizational capability

multiplicatively, not additively. D¹ enables delivery at will. D² enables delivery at speed. D³

enables delivery with understanding.



CI/CD³ v1.0 — Formal Specification

FRAMEWORK  :  CI/CD³  (CI/CD Cubed)

VERSION    :  1.0

COINED BY  :  Venkat Meruva

DATE       :  May 2026

ARTICLE    :  venkatmeruva.com/insights/cicd-cubed-continuous-diagramming

━━━━━━━━━━━━━━━━━━━━━━━━━━━━━━━━━━━━━━━━━━━━━━━

NOTATION

  CI/CD³ := { CI, D¹, D², D³ }

  CI  := Continuous Integration

         Automated build, test, and merge validation.

         Broken code is caught in the pipeline, not in production.

  D¹  := Continuous Delivery

         Any passing build is deployable on demand.

         The team controls when it ships, not whether it can.

  D²  := Continuous Deployment

         Every passing build deploys automatically.

         The pipeline eliminates the human deployment gate.

  D³  := Continuous Diagramming

         Diagrams are generated, versioned, and served continuously,

         in lockstep with code delivery. Architectural understanding

         is a pipeline artifact, not a documentation obligation.

━━━━━━━━━━━━━━━━━━━━━━━━━━━━━━━━━━━━━━━━━━━━━━━

SUPERSCRIPT SEMANTICS

  The exponent in CI/CD³ reflects multiplicative capability:

    D¹ alone      →  delivery capability

    D¹ × D²       →  delivery velocity

    D¹ × D² × D³  →  delivery with organizational intelligence

PIPELINE POSITION

  [ Source ] → [ CI ] → [ D¹ Deliver ] → [ D² Deploy ] → [ D³ Diagram ]

                                                                 ↑

                                          Continuous Diagramming is a peer

                                          pipeline stage, not a doc appendix.
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The Five Core Tenets of CI/CD³ v1.0

CI/CD³ is governed by five operational principles. These tenets distinguish Continuous

Diagramming from ad-hoc documentation practice and define the minimum conditions for a

CI/CD³-compliant implementation.

Tenet 1 — Generation over Authorship. Diagrams are produced, not drawn. AI-assisted or
automated diagram generation replaces manual authorship as the primary production mechanism.
Human review ensures accuracy; humans do not perform the assembly. The goal is to reduce per-
diagram authorship cost toward zero.

Tenet 2 — Version Control as Substrate. Every diagram artifact lives in a version control system
alongside the code it describes. Diagrams that cannot be diffed, reviewed in a pull request, or
rolled back are not CI/CD³-compliant. A diagram without a Git history is a document, not
infrastructure.

Tenet 3 — Pipeline Integration. Diagram generation, validation, or update is a first-class CI/CD

pipeline stage. Diagram staleness, syntax errors, or structural inconsistencies with declared service
interfaces are pipeline-detectable conditions and can be merge-blocking gates.

Tenet 4 — Multi-Audience Delivery. The same underlying architectural model produces
representations appropriate for each stakeholder audience: technical (component-level), functional
(service-level), and executive (capability-level). One source model, multiple rendered views, zero

additional authorship.

Tenet 5 — Agent Readability. Diagrams are structured, versioned, and current enough to serve as
accurate context for AI coding agents. A diagram that cannot be reliably consumed by an
automated system is incomplete infrastructure in any organization running AI-assisted
development.
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CI/CD³ Organizational Maturity Model

The CI/CD³ Maturity Model defines five levels of organizational adoption. Most organizations

currently operate between Level 1 and Level 2. The Level 2→3 transition is the highest-value,

lowest-cost investment available to most engineering organizations today.

LEVEL NAME CHARACTERISTICS KEY CAPABILITY UNLOCKED

1 Absent No current architectural diagrams, or
all are >12 months stale. Knowledge
lives in people. AI agents have no
architectural context.

Baseline — organizational risk state identified

2 Manual Diagrams exist but are hand-
maintained and infrequently
updated. Stored in wikis or shared
drives. No version control.

Artifact existence — baseline communication enabled

3 Version-Controlled Diagrams stored as code (Mermaid,
PlantUML, draw.io XML) in Git. Diff-
able. Reviewable in pull requests.
Minimum viable CI/CD³ state.

Audit trail — diagram history, PR review, diff capability

4 Pipeline-Integrated Diagram generation or validation is a
CI/CD pipeline stage. Automated
checks verify syntax and structural
consistency. Stale diagrams can
block merges.

Pipeline gate — diagram staleness is a deployable quality signal

5 Continuous Diagrams are AI-generated or auto-
updated from code and infra
analysis. Real-time sync between
codebase state and visual model.
Consumed by AI agents and all
stakeholders as a shared source of
truth.

Organizational intelligence — AI-generated, agent-consumable,
multi-audience, real-time

💡 Most organizations sit at Level 1–2. The Level 2→3 transition requires only tooling adoption — zero
infrastructure investment.
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Comparison with Adjacent Methodologies

CI/CD³ is not a competing methodology. It is the organizational intelligence layer that

completes the value of existing DevOps frameworks. GitOps, DevSecOps, and Platform

Engineering each automate a different operational concern. None automates architectural

understanding. CI/CD³ addresses that gap and complements all three.

METHODOLOGY PRIMARY FOCUS WHAT IT AUTOMATES RELATIONSHIP TO CI/CD³

GitOps Declarative infrastructure state
management via Git

Infrastructure provisioning,
deployment reconciliation,
environment drift detection

GitOps manages operational state. CI/CD³ visualizes
architectural state. A GitOps reconciliation event is a natural
trigger for a CI/CD³ diagram update.

DevSecOps Security shifted left — security
integrated into the development
pipeline

Vulnerability scanning, compliance
verification, secret detection

DevSecOps shifts security accountability earlier. CI/CD³ shifts
architectural understanding earlier. Security architecture
diagrams are a first-class CI/CD³ artifact type.

Platform
Engineering

Developer experience — internal
developer platforms (IDPs)

Infrastructure provisioning, golden
path tooling, developer portal
surfaces

Platform Engineering provides the delivery infrastructure.
CI/CD³ provides the map of what that infrastructure contains.
IDP portals are a natural surface for CI/CD³ diagram delivery.

CI/CD³ Organizational architectural
intelligence — continuous,
current, multi-audience visual
understanding

Diagram generation, versioning,
validation, and multi-audience
serving as pipeline artifacts

Complements all three. GitOps, DevSecOps, and Platform
Engineering each assume shared architectural understanding.
None produces it. CI/CD³ makes that assumption real.

💡 GitOps manages state. DevSecOps manages risk. Platform Engineering manages experience. CI/CD³
manages understanding.



SECTION 7

Implementation Patterns

Four patterns cover practical CI/CD³ adoption. Patterns are ordered from lowest to highest

implementation cost and correspond to maturity model levels.

Pattern 1 — Repository-Native Diagrams (Level 3). Store diagram source files (Mermaid,

PlantUML, or draw.io XML) in /docs/architecture/ alongside the code they describe. Add a CI

step validating diagram syntax on every pull request. Adoption cost: one afternoon per repository.

Pattern 2 — AI-Assisted Generation (Level 4 onramp). Use an AI-assisted diagramming tool to
generate diagrams from natural language descriptions. Refine through conversational iteration.
Review and commit. Per-diagram authorship cost drops toward zero. DiagramForge is the

reference implementation. Adoption cost: tool setup plus reviewer workflow.

Pattern 3 — Pipeline-Triggered Updates (Level 4). Configure CI/CD pipeline stages to detect
changes in service definitions, OpenAPI specs, or database migrations and trigger diagram
regeneration or staleness flags. Stale flags surface in PR comments or act as soft-block merge

gates. Prerequisites: Pattern 1 plus CI pipeline modification authority.

Pattern 4 — Agent Context Integration (Level 5). Expose architectural diagrams as consumable
context for AI coding agents. Define diagram retrieval as an agent tool. Establish update protocols
requiring agents to update diagram artifacts when modifying service relationships. Prerequisites:
Patterns 2 and 3 plus active AI-assisted development tooling.
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Tool Landscape

The CI/CD³ tool landscape spans four categories. Full Level 5 implementation draws from all

four.

CATEGORY TOOL CI/CD³ ROLE LICENSE

Diagram-as-Code Mermaid Flowcharts, sequence, ER diagrams
in Markdown-native syntax.
Rendered natively by GitHub, GitLab,
Notion. Zero additional tooling for
Level 3.

MIT

Diagram-as-Code PlantUML UML-class, sequence, activity, and
component diagrams. Widely
supported in enterprise Java
toolchains.

GPL

Diagram-as-Code draw.io XML Full-featured format for all diagram
types. Machine-readable XML
structure compatible with AI
generation. Enables Levels 3 and 5.

Apache 2.0

AI-Assisted
Generation

DiagramForge (Reference Impl.) Desktop app connecting multi-
provider AI (Gemini, Claude, GPT-4o,
Ollama, Azure OpenAI, AWS
Bedrock, DeepSeek, OpenRouter) to
a live draw.io canvas. Any diagram
type from natural language. Includes
diagram explanation — plain-English
narration for non-technical
audiences (Tenet 4). Fully offline.
Free. Implements Tenets 1, 2, 4, and
5.

Apache 2.0

Pipeline
Integration

GitHub Actions (mermaid-action) Renders Mermaid source files in CI
and commits generated images on
every PR that modifies diagram
source.

MIT

Pipeline
Integration

Structurizr CLI Generates architecture diagrams
from Structurizr DSL in CI pipelines.
C4 Model-native. Exports to PNG,
SVG, PlantUML.

Apache 2.0

Enterprise
Architecture

Structurizr Cloud Hosted C4 Model platform with
workspace management, multi-
tenant access, Git synchronization.

Commercial

Enterprise
Architecture

LeanIX Enterprise architecture management
platform with automated import
from code repositories and ITSM
connectors.

Commercial

💡 DiagramForge is the reference implementation for AI-Assisted Generation. Free download at
github.com/dataamigos/diagramforge-releases — no sign-up, runs offline.
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Future Research Directions

Seven open research directions define the frontier of Continuous Diagramming practice.

Automated Architectural Drift Detection. Static analysis of codebases against committed
diagram artifacts to detect and quantify drift. Research question: can drift scoring serve as a

deployment quality gate on high-velocity codebases?

Standardized Diagram Interchange Format (SDIF). A common interchange format enabling
diagram portability across tools — analogous to OpenAPI for APIs. Would enable tool-agnostic
CI/CD³ pipeline integration.

Bidirectional Synchronization. Diagram changes propagating code scaffolding changes, and

code changes propagating diagram updates, in a closed feedback loop. Primary challenge: conflict
resolution when both change independently in parallel branches.

Multi-Agent Diagram Consensus. Protocols for maintaining consistent architectural views across
multiple AI agents working in parallel. An agent modifying service relationships must update
diagrams; agents consuming diagrams must detect invalidated context.

Semantic Diagram Search and Retrieval. Vector-indexed diagram elements enabling semantic
queries over architectural knowledge bases. Enables architectural governance, impact analysis, and
AI agent context retrieval beyond simple file inclusion.

Diagram Complexity Metrics. Quantitative measures of diagram complexity and coupling
density as maintainability proxies. Analogous to cyclomatic complexity for code. Would enable

automated diagram quality gates.

Regulatory Compliance Applications. Application of CI/CD³ practices to healthcare, financial
services, and government contexts where architectural documentation carries legal or certification
weight. Research question: can continuously generated, pipeline-versioned diagrams satisfy SOC 2,
HIPAA, and FedRAMP point-in-time audit requirements?
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CONCLUSION

CI/CD³ v1.0 defines the framework. The practice begins with a single decision: treat the
architecture diagram as a delivery artifact. Store it in Git. Generate it with AI. Include it in the

pipeline. Make it available to every role and every agent that touches your system. The

compounding value of Continuous Diagramming emerges not from any single diagram but

from the organizational habit of keeping the map current as the territory changes. The

pipeline is not complete until the map is current.
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