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The Evolution of Software Engineering
Shifting the primary bottleneck from hardware to human cognitive bandwidth.

Phase 1

Assembly 
Language
Direct hardware instruction. Every line of 
code mapped to a processor operation.

Bottleneck Shift

Execution Speed

Phase 3

CI/CD & Automation
Accelerated delivery and deployment 
cycles. DevOps integration.

Bottleneck Shift

Deployment Speed

Autonomous Software Engineering Framework • IBM i Modernization

Phase 2

High-Level 
Languages
Algorithmic abstraction and framework 
utilization. Focus on logical flows.

Bottleneck Shift

Development Speed

Phase 4 CURRENT ERA

Autonomous 
Coding
AI-driven generation resolving human 
cognitive bottlenecks.

The New Frontier

Cognitive Bandwidth



The Era of Automatic Coding
Software Development Evolution & Risk Dynamics

Assembly High-Level
Languages

Dev
Frameworks

CI/CD  Cloud
SaaS/IaaS

GenAI
Autonomy

Speed of Feedback Loop TCO per Line of Code

Strategic Impact:
Maximum feedback speed and 
minimal generation cost directly 
drive project risk reduction.

Software Development Evolution Analysis



Adoption Tension
Balancing development opportunities with enterprise realities.

Opportunity

● Developer ⇒ Agent Team Manager

● Massive feature output velocity

● Accelerated time-to-market

Enterprise Reality

● Replicability & Explainability
● Compliance & Certification NIS2, SOC, ISO
● Predictability of Costs
● Brownfield modernization (huge legacy 

codebases)

VS

Historical standard: "No one ever got fired for choosing IBM."

Modern standard: "Everyone will be fired if the excuse is: I don't know, AI did it."

Autonomous Software Engineering Framework • IBM i 
Modernization
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Why a Framework
Development doesn't end when 'it works!'

The Pillars of Governance

AI Capability & Generative Output

Boundaries Scope containment)

Rules Architectural governance)

Compliance & Certification NIS, SOC, ISO

Workflows SDLC phases)

Strategic Outcomes

Structural constraints automatically generate proper 
documentation required by auditors.

Understand the "Why" behind architectural decisions.

Full SDLC traceability across the entire lifecycle.

Autonomous Software Engineering Framework NotebookLM



Repeating History in the AI Tooling Landscape
Comparing Open vs. Proprietary Ecosystems

Open Ecosystems
BMAD, DeepSeek, OpenCode, …

● Predictability: Total control over updates and routing.

● Privacy & Compliance: Supports true privacy and local Small 
Language Model SLM) inference.

● Economics: Sustainable cost structures with predictable 
infrastructure investments.

● Flexibility: No vendor lock-in with contributable pathways.

Proprietary Ecosystems
Codex, Claude Code, Bob,  …

● Predictability: Opaque changes where performance 
degrades without notice.

● Privacy & Compliance: Data transmission to external, 
black-box providers.

● Economics: Rising costs vulnerable to provider pricing 
alterations.

● Flexibility: Locked into proprietary SDLC workflows.
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Operational Paradigms
Comparing General Assistants vs. Specialized Agentic Frameworks

Dimension Bob
General Assistant)

Bob + BMAD
Specialized Agents)

Speed Immediate / Conversational Thorough / Phased

Structure Adaptive / Flexible Sequential / Methodological

Documentation As-needed Comprehensive / Formal

Quality Gates Optional Mandatory / Built-in
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BMAD Method Ecosystem
An agile development framework for true scale-adaptive intelligence

BMAD Method Ecosystem
An agile development framework for true scale-adaptive intelligence

Open Source Repository

github.com/bmad-code-org

Why The BMAD Method?


AI Intelligent Help
Invokes the bead-help skill anytime 
for guidance on what's next.


Domain-Adaptive
Automatically adjusts project 
context based on complexity.


Structured Workflows
Grounded in agile best practices 
across analysis, planning, and 
implementation.


Specialized Agents
12 Domain experts PM, Architect, 
Developer) working in unison.



bmad-method install

~/works git:(main) $ cd CEC-BMAD/

~/works/CEC-BMAD git:(main) $ npx bmad-method install

... installing official and community modules ...

BMAD Code



bmad-method install
Integrating toolchains and defining identity for agentic development

BMAD Code



Agentic Framework Architecture
Methodology over execution: specialized agents in high-quality workflows.


Human Input

BMAD Core
Orchestrator

SPECIALIZED AGENTS

Mary / Analyst
Intent Decomposition

John / PM
Workflow Management

Winston / Architect
System Design

Amelia / Developer
Code Generation


LLM

Backend

FINAL ARTIFACTS


Documentation


Production Code


System Maps
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Green Field
Greenfield development via BMAD methodology

BMAD Project Documentation



Green Field: RPGLEJson Query Utility
Greenfield development via BMAD methodology

Target & Constraints



Objectives:

● Fixed-format RPGLE program

● High-performance JSON 
querying

Constraints:

● Zero external dependencies

● Sub-millisecond response

● Streaming architecture 100MB IFS

Architectural Data Flow


IFS File 100MB

Stream Reader Memory Buffer

Root

Node A Node B

Parse Tree

The architecture utilizes a Streaming Strategy to handle large JSON payloads without exhausting 
system memory.
By decoupling reading from parsing via an intermediate memory buffer, the utility achieves 
sub-millisecond latency for standard queries while maintaining 100% RPGLE compatibility.
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Conversation with Mary
Gathering Project Goals & Requirements

NotebookLM

Characters

📊 Mary: Business Analyst Agent
󰞵 Mauro: RPG Developer

Mary:
"I'll help you create a product brief for the RPGLEJson project. To get started, could you tell me what this project is about 
and what you're trying to accomplish?"

Mauro:
"Let me explain the project concept in my own words."

Mary:
"Perfect! Please describe your RPGLEJson project concept. What problem does it solve, who will use it, and what are the 
main goals you want to achieve?"

Mauro's Project Definition:
"I want to create a RPG program that reads a RPG file from the IFS and searches inside it using a json-path query as a 
parameter, then returns the nodes matching the query in form of string variable. The rpgle version should be fixed-form, I 
don't want to use external 3rd party libraries and it has to work for OS/400 version 7.5."

Technical Constraints

● Fixed-form RPGLE code

● Zero 3rd party libraries

● OS/400 Version 7.5 Target

● IFS File source JSON

● JSON-path query parameter











Automated Compliance and Operational Traceability

Continuous Status 
Reporting
● Status reporting is generated alongside 

code, not after.

● Satisfies the need for permanent audit 
trails NIS, SOC, ISO.

● Updates project status, timelines, and 
completion metrics autonomously.
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Automated Compliance and Operational Traceability

Continuous Status 
Reporting
● Status reporting is generated alongside 

code, not after.
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● Updates project status, timelines, and 
completion metrics autonomously.
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Sprint 1 Issue Identification: Format Compliance



Sprint 1 Issue Identification: Format Compliance

The Violation
The implementation agent utilized the modern /FREE 
format syntax, breaching the fixed-format rule 
established for this specific legacy enterprise 
environment.

The Root Cause
The underlying language model mathematically evaluates multiple 
valid architectural pathways. Without explicit, heavily documented 
constraints, the LLM defaults to its broader 
training distribution (modern syntax) rather than the 
highly specific legacy compatibility structures required.





Fixed with Antigravity CLI

Why Antigravity +  Gemini?
The Antigravity CLI provides the necessary 
agentic reasoning to bridge legacy constraints 
with modern AI capabilities.

● Autonomous plan correction

● Constraint-aware code generation

● Real-time auditability

BMAD is independent!
The framework operates as a standalone 
orchestrator, ensuring that model-specific 
biases (like defaulting to /FREE format) are 
corrected before deployment.



Enforcing Architectural Course Correction

Resolution: Deterministic Constraint Modification
● "Good design and algorithmic ideas are frequently crafted while coding."
● The architecture.md document is updated with a STRICT fixed-form mandate.
● The framework reads this update and forces all subsequent developer agents to comply deterministically.



Brown Field
Brownfield development via BMAD methodology

BMAD Project Documentation



Brown Field: Sample ERP
Brown field development via BMAD methodology
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With Proper Specs BMAD

● Clear objectives — AI executes against defined 
requirements.

● Task alignment — Changes stay within scope.

● Targeted changes — Only required files are 
modified.

● Faster reviews — Git diffs are smaller and easier 
to verify.

Without Proper Specs

● Assumptions & guesswork — AI fills in missing 
requirements.

● Context drift — Focus shifts away from the 
original task.

● Unnecessary file edits — Related but irrelevant 
code gets touched.

● Higher review burden — More time spent 
validating output.

NotebookLM
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Brown Field: Sample ERP
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Brown Field: Sample ERP
Brown field development via BMAD methodology
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Project Context

● Better context — 
Architecture and rules are 
documented.

● Higher accuracy — Fewer 
assumptions, better code 
changes.

● Less drift — Keeps AI 
focused on scope.

● Limited context window — 
AI cannot see the entire 
codebase at once.



Brown Field: Sample ERP
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Brown Field: Sample ERP
Brown field development via BMAD methodology

Architecture

● Define technical design - 
architecture, stack, 
integrations.

● Document key decisions - 
patterns, standards, 
constraints.

● Align implementation - 
shared blueprint for 
developers and AI.



Brown Field: Sample ERP
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Brown Field: Sample ERP
Brown field development via BMAD methodology

Story completion

● What changed — Features, 
files, and components 
modified.

● Why it changed — Business 
and technical rationale.

● Impact & dependencies — 
Related systems, APIs, and 
risks.

● Testing & validation — Test 
coverage and verification 
steps.

● Known limitations — 
Trade-offs, assumptions, and 
future work.
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Brown Field: Sample ERP
Brown field development via BMAD methodology

Code Review

Objectives:

● Verify correctness and 
requirements coverage – 
Confirm implementation fulfills 
acceptance criterias

● Ensure code quality – Check 
code is readable, 
well-structured, avoids 
unnecessary complexity

● Reduce risk - Identify potential 
issues (bugs, security 
concerns, performance 
problems, edge cases)



Brown Field: Sample ERP
Brown field development via BMAD methodology

Code Review

● Over-scoped changes — AI 
modifies unrelated files, 
increasing risk and review 
noise.

● Context drift — AI touches 
code outside the requested 
task, causing unintended side 
effects.

● Git diff review — Quickly 
spots unnecessary file 
changes and keeps edits 
focused.



Brown Field: Sample ERP
Brown field development via BMAD methodology



Brown Field: Sample ERP
Brown field development via BMAD methodology



Brown Field: Sample ERP
Brown field development via BMAD methodology

Epics & Stories

● Epics define the goal: Large 
features or business 
objectives. 

● Stories break down the work: 
Small user-focused 
requirements within the epic. 

● Together they form the 
feature: Related stories 
combine to deliver the 
complete capability.
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Brown Field: Sample ERP
Brown field development via BMAD methodology



Other important stuff

BMAD Project Documentation



Killer Feature: The Agent Builder
BMad Builder lets you create:
● Personal AI Companions: Agents with memory that evolve with you over time

● Domain Experts: Specialists for any field: legal, medical, creative, technical

● Workflow Automations: Structured processes that guide you through 
complex tasks

● Custom Modules: Bundle agents and workflows into shareable packages

Domain Experts
Pre-loaded industry logic: Banking, 
Retail, Manufacturing.

Marketers
Translators of technical output into 
business-facing product briefs.

Knowledge Keepers
Guardians of internal company 
frameworks and legacy RPG 
patterns.

Technical Writers
Generators of SDLC documentation 
and architecture specs.

Compliance Auditors
Enforcers of NIS/SOC/ISO 
reporting standards.

The framework transitions the system from a generic coding assistant to a fully staffed, custom-configured 
engineering and compliance team.





More Takeaways

1 Read the f**g markdown. Every single line! 

2 AI amplifies senior vs junior distance; start adoption with seniors  

3 Leverage existing assets (e.g., Annotations, OpenAPI json) rather than allowing AI to summarize code.

4 Mix-up different tools. Codex, Opencode, Antigravity, Bob

5 Leverage Agent-specific Models Mary, John, Winston, Amelia should use different model for token-saving


