Java Modernization with Gemini CLI & BMaD.
Accelerating the journey from JDK 1.8 to 11 with Al Coding Agents.
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RISK RADAR The Legacy Trap: Why
i e We Can't Stay on JDK 8

Security Exposure

of enterprise apps are still stuck on Java 8.

Delivery . Dependency

Drag | ri) Security Exposure: End of support =

Open CVEs.

The 'Breakage’ List: Removed modules
(JAXB, CORBA) break builds.

">.J Dependency Hell: Transitive conflicts
LN\ block modern libraries.

: . 7~ Delivery Drag: Brittle tests slow down
Build Breakage L@ cCl/CD.
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Structuring the Chaos: The BMaD Framework

A predictable delivery model for Al-driven engineering.

Planning
Sprint Mapping.

Analysis
Baseline & Debt.

Solutioning
Architecture Design.

Implementation
Refactoring & QA.
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Meet Your Al-Augmented Squad

Collaborative Intelligence via Personas

(

Sarah (Product Owner)

\

y

Winston (Architect)

~N

-

Bob (Scrum Master)

1

(

James (Developer)

Quinn (QA Engineer)

> Gemini Task:

Converts BRD to
User Stories.

> Gemini Task:

Scans for Technical
Debt.

vulnerables = {
cvulnerable dependency;

3

A

> Gemini Task:

Generates Story
Maps.

> Gemini Task: p 5

Applies Refactoring
Recipes.

autonated fix {
return ~x.-efactorer();

}

> Gemini Task:

Generates Regression
Suites.




4 Gemini Code Assist

The Engine: Gemini CLI Capabilities

-
-
| .

Whole-Repo
Reasoning
Context-aware scanning

of dependencies and
anti-patterns.

|Hl'
b J
&

)|

Guided
Refactoring
Human-in-the-loop

validation of migration
recipes.

=~ 00
Test
Generation

Automated coverage for
modified legacy code.
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Phase 1: Analysis & Baselining.

Personas: Winston (Architect) & Sarah (PO).

Key Actions:

1. Inventory Legacy: Detecting reflection,
serialization, and RMI.

2. Detect Deprecated APIs: Finding
"sun.misc.Unsafe” and javax.xml.bind .

3. Graph Analysis: Mapping transitive
dependencies.

L Output: Readiness Report & Risk Heatmap. ]

$ gemini analyze --path src/main --report readiness.md







Phase 2: Planning the Upgrade Sprint
Persona: Bob (Scrum Master)

> /BMad:agents:sm

- Hello, I'm Bob, your Scrum Master. My focus is on preparing detailed,
actionable stories for ithe development team.

Here are the commands I can execute:

1. help: Show this 1list of commands.

2. correct-course: Execute the correct-course.md task.

3. draft: Execute the create-next-story.md task to draft a new story.
4. story-checklist: Execute the execute-checklist.md task with the

| story-draft-checklist._.md.
> S. exat: Exit the Scrum Master persona.
— I am awaiting your next command.
> 4

-« I can run the story draft checklist for you. Which story would you like me to
check? Please provide the story identifier.

ad and concatenate files using patterns:..

(0

- ReadManyFiles Will asattempt to r¢

### ReadManyFiles Result (Target Dir:
“/home/rohitbarnwal/gemini projects/legacy-java-app )

o
Readiness |
SuccessTully read and concatenated content from *=*1 fTile(s)**.

Report **Processed Files:**

- "docs/stories/1.1.story.md’

« Okay, I have the content for Story 1.1. I will now apply the
story-draft-checklist.md to it. First, I need to read the checklist itself.

- ReadFile .bm.../.../story-draft-checklist.md &
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https://docs.google.com/file/d/14qqycHvoRM7TBHbf79Vt37V7VtqlxPlu/preview

Phase 3: Solutioning & Architecture Blueprint

Persona: Winston (Architect)

Legacy

Core Logic

Component Hierarchy

Core
responsibility: Commuvnication, sandering, and otllog componentes
interfaces: interfaces: ularc HttpURIConnectlon
dependencies: Java (JDK 11), Lombok

Data
responsibility: Ffoprace tharcoontroilents, contexts, and data
interfaces: interfaces: Senoroins and llamioates
dependencies: Java (JDK 11) , Spring Data JPA, H2 Database, Flyway

Presenter
responsibility: Cevelop ;s ofgamentorr string, presenter
interfaces: interfaces: Spring Boot Web
tech stack: Java (JDK 11), Spring Boot Web, Spring Security, JJWT

$ gemini blueprint --input stories.yaml --out architecture.svg
Generates detailed architectural diagrams.

Target

JAXB 8— HttpURLQonnectig@
\-f ' \/

HttpClient

Key Decisions

- JPMS Strategy: Core modularization vs

Automatic Modules.
- HTTP: Move to Async HttpClient (HTTP/2).
- JAXB: Explicit jakarta.xml.bind dependencies.
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GEMINI CODE ASSIST  TERMINAL Blrode +v B @ -+ | I3 x

Definition of Done

[x] All stories completed with acceptance criteria met.

[x] Existing functionality verified through comprehensive testing.

[x] Integration points working correctly on JDK 11.

[ ] Documentation updated appropriately (e.g., README, deployment guides).
[x] No regression in existing features.

‘

Now, I will provide the handoff to the Story Manager.

Story Manager Handoff:

“Please develop detailed user stories for this brownfield epic: 'JDK 11 Migration - Brownfield
Enhancement'. Key considerations:

- This is an enhancement to an existing system running Java 8, Spring Boot 2.0.2.RELEASE, and
Gradle 4.5.1.

Integration points: H2 Database, REST APIs.

Existing patterns to follow: Maintain current architectural and coding patterns.

Critical compatibility requirements: Existing APIS must remain unchanged externally, and database
schema changes must be backward compatible. Performance impact should be minimal.

Each story must include verification that existing functionality remains intact.

‘

The epic should maintain system integrity while delivering a modernized application running on JDK
11, improving performance, security, and maintainability.”

I have now completed the create-epic task for the JDK 11 migration. wWhat would you like to do
next?

> Let's move to architect now and see get the techincal design ready for this upgradation.

« Understood. You want to engage the Architect to create the technical design for the JOK 11 upgrade
epic we just defined.

My role as the Product Owner for this task is complete. To switch to the Architect agent, I must
first exit my current persona.

Are you sure you want me to exit the Product Owner agent?
> yes exlt as Product Owner

¥ Looking for an adult superviso... I mean, processing. (esc to cancel, 2s)

GEMINI CODE ASSIST  TERMINAL Blrode +~- B @ -~ | I3 X

The epic should maintain system integrity while delivering a modernized application running on JDK

11,

improving performance, security, and maintainability."

I have now completed the create-epic task for the JDK 11 migration. What would you like to do
next?

> Let's move to architect now and see get the techincal design ready for this upgradation.

+ Understood. You want to engage the Architect to create the technical design for the JDK 11 upgrade
epic we just defined.

My role as the Product Owner for this task is complete. To switch to the Architect agent, I must
first exit my current persona.

Are you sure you want me to exit the Product Owner agent?

> yes exit as Product Owner

+ Exiting Product Owner persona.

> /BMad:agents:architect

v ReadFile .bmad-core/core-config.yaml

+ Greetings, I am Winston, your Architect. I specialize in holistic system design, technology
selection, and ensuring our technical foundations are sound and scalable.

Here are the commands I can execute:

> 2

PBNOUEWN -

*help: Show this list of commands.

*create-backend-architecture: Create a backend architecture document.
*create-brownfield-architecture: Create a brownfield architecture document.
*create-front-end-architecture: Create a front-end architecture document.
*create-full-stack-architecture: Create a full-stack architecture document.

*doc-out: Output a full document to its current destination file.

*document-project: Execute the project documentation task.

*execute-checklist {checklist}: Run a specified checklist (defaults to architect-checklist).
*research {topic}: Execute a deep research prompt for a given topic.

. *shard-prd: Shard the architecture.md document.
. *yolo: Toggle YOLO Mode (skips document section confirmations).
. ¥exit: Exit this agent persona.

can I assist you today with the technical design for the JDK 11 upgrade?

“ Have you tried turning it off and on again? (The loading screen, not me.) (esc to cancel, 2s)

> ] Type your message or @path/to/file

~//leqgacy-java-app (master*) no sandbox (see /docs) auto (99% context left)



https://docs.google.com/file/d/1SPnuJUPrtE3W3B3SwEnYiiYIWZtgbNnU/preview
https://docs.google.com/file/d/1Z2IgGxdeqyLpVVv7ItOnvrEn_VI2L9Wr/preview

+. Phase 4: Implementation via Guided Refactoring.
Persona: James (Developer)

TERMINAL DIFF VIEW
. T ) . LEGACY (Java 8) + TARGET (Java 11)
$ gemini refactor --recipe java8toll --dry-run 5Y3LOM. UU L. I L1\ GGUD 85 LGOI, LU L. I LI L\ GAUS @
Applying recipe... } }

Modified S5 files. 10 - URL url = new URL(endpoint) 10 + HttpClient client =

11 - HttpURLConnection con = HttpClient.newhttpClient(
53 I (HttpURLConnection) url.o 11 + HttpRequest request =
12 - con.setRequestHethod("GET") HttpRequest.newBuilder()
12 + .Uri(URI.create(endpoin’
13 + build();
- con.setRequestHethod("BET") 14 + build();

5 - con.setRequestHethod("TOP?) 15

System.out.printline(aer, public process void mainEsai

st togin(); HttpRequest reqgues = ne
Strings.out.println("te

public statinned HttpRemart try {
fiy RS R PR System.out.println®

1

Workflow Steps:
1. Apply Recipe — 2. Review Diffs — 3. Approve Changes — 4. Fix Build
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https://docs.google.com/file/d/1I-tYci311xYxKDLe7sEb0ePze8H183cu/preview

Code Transformation: Core APIs

HTTP Client File 1/O

Legacy Modern Legacy Modern
HttpURLConnection con = HttpClient client = BufferedReader br = new String content =
(HttpURLConnection) new  — HttpClient.newHttpClient( BufferedReader(...); - Files.readString(Path.of(
URL( ) "config.json"));
...).openConnection(); var response = while(line =
con.setRequestMethod( | _ client.send(req, br.readLine())...
"GET"): BodyHandlers.ofString());

$ gemini transform --apis core --diff-view
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Code Transformation: Language Features

Collection Factories Type Inference (var)

Semini Semini
Left (Legacy) Right (Modern) Left (Legacy)
Arrays.aslList("a", ”b”);_9 Erst.of (Fal, *bT): HashMap<String, List<Integer>> map = new HashMap...
new HashMap<...>() Map.of("key", value); -

y Right (Modern)
var map = new HashMap<String, List<Integer>>();
& S

Type Inference (var)
4 Streams (Java 9)

Semini P \
Left (Legacy) s
eminl
Right (Modern) Right (Modern)
HashMap<String, List<Integer>> map = new HashMap.. list.stream().takeWhile(s -> !s.isEmpty())...
L y
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Phase 4: Automated Validation (QA)

Quinn (QA Engineer)
$ gemini test --gen --focus changed-files

e Test Generation: Filling coverage gaps.
» Regression: Ensuring Legacy Parity.
o Safety: Upgrade JUnit 5 & Mockito.
o Safety: Upgrade JUnit 5 & Mockito.
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JRHREE L

>

-

/BMad:agents:qa

Hello, I'm Quinn, your Test Architect & Quality Advisor. I am here to provide
comprehensive quality analysis and actionable recommendations.

Here are the commands I can execute:
help: Show this list of commands.
. gate {story}: Execute the quality gate for a story and record the decision.
nfr-assess {story}: Validate non-functional requirements for a story.
review {story}: Conduct a comprehensive, risk-aware review of a story.
risk-profile {story}: Generate a risk assessment matrix for a story.
test-design {story}: Create detailed test scenarios for a story.

trace {story}: Map story requirements to tests using a Given-When-Then
format.

8. exit: Exit the Test Architect persona.

NOWUESEWN -

I am ready for your command.

4

Which story would you like me to review?
4

Please specify the story identifier you would like me to review (e.g., "1.1",
"1.2", or "epic-l-java-17-upgrade”).

epic-1-java-17-upgrade

Understood. I will conduct a quality review of the epic epic-1-java-17-upgrade
and the surrounding context.

My review process dictates that I should produce a "gate" file summarizing my
findings. First, I need to determine the correct location for this file by
reading the project's configuration.

v ReadFile .bmad-core/core-config.yaml



https://docs.google.com/file/d/1O21N8Vg0MUkdyE7bYf7REaC5iRNoHbDR/preview

The Modernization Sprint Timeline.

From Analysis to Release in a single flow.

{

e | Story Map

( o0 : -
Lemint
Test Gen J

$ gemini test --gen

Bob Quinn

1:45 6:15 12:00

0:00 9:40

Refactoring Diffs 6_{ Release ]

— Team

Readiness Report

Winston
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Outcomes: The ROI of Al-Driven Modernization.

60% T 72% v <1.5%

Faster Upgrade Cycles Al Code Defect Escape
(2.5 Weeks). Acceptance Rate. Rate.

Business Value f @ Zero CVE Exposure J {* G1GC Performance J &> Cloud-Native Ready \
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Your Path to Modernization.

. Pick a Pilot: Low-risk service
(e.g., notification-service). *

@ ®
. Run Analysis: Baseline debt Gel I III lI
in Week 1.

Possibilities Reimagined with AI.
I

. Scale Up: Templatize recipes
for other services.
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Outcome: Gemini + BMaD Modernization

« Accelerated transformation cycles
« Complete modernization documentation generated via Al
 Consistent architectural and coding standards

- Fully tested, maintainable, modern application



