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T L ; D R  ·  R E A D  T H I S  F I R S T

Oracle Forms was deprecated in 2009 and released for the last
time in 2014. Every enterprise Forms estate is on a

countdown. This is how MIRA retires them — with full
business parity, security uplift, and cloud-native

observability.

100%
BUSINESS PARITY

EOL
DEADLINE AVOIDED

JWT
SECURITY UPLIFT

10+ yr
LTS STACK

Blocks become REST controllers. Triggers become service

methods. LOVs become dialog + REST. Canvas becomes

responsive layout. Every rule sourced from the code the customer already

owns. Every decision auditable. Agents do the work. Humans make

the call.

01 · EXTRACT

Deterministic parsers read every

form, trigger, block, LOV, and PL/SQL

library into a structural fact base. No

inference.

02 · REASON

MIRA Codex reconstructs the

business rules embedded across trigger

firing sequences, clusters equivalent

patterns, and scores each proposed rule.

03 · REGENERATE

Deterministic emitter produces

Spring Boot services, Angular components,

REST endpoints, JPA repositories, and test

cases — reimagined for the AI age.
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SECTION 01

Executive summary

A Tier-1 Latin American Employee Benefits & Compensation Fund runs its core operations — benefits

enrollment, credit origination, collections management, and member services — on an Oracle Forms

enterprise portfolio built up over more than a decade. The platform is not just old. It is discontinued.

Oracle deprecated new Forms development in 2009 and shipped the last release in 2014. The Forms

runtime no longer receives security patches, does not run on modern container infrastructure, and

every year makes the environment more brittle.

The Fund did not choose to modernize. The platform's decay forced the decision. What they got in

return is a system built on modern infrastructure — Spring Boot, PostgreSQL, Angular, containerized

and horizontally scalable — with every business rule preserved, every trigger's semantics recovered,

and a security and observability posture that Forms could never deliver.
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Every Oracle Forms customer is on the same countdown. The only variable

is when they choose to start the transformation.

What follows

Why Forms is uniquely hard to modernize — the architectural coupling that has no direct modern

equivalent

How each Forms concept maps to a modern equivalent — blocks, triggers, LOVs, canvases, PL/SQL

libraries

The Oracle → PostgreSQL SQL migration cheat sheet — the syntax translations that every Forms

modernization runs into

The proof pattern — how business parity is verified without a manual regression campaign

The security and observability uplift that comes with the transformation, not as an afterthought

SECTION 02

The Oracle Forms deadline

Oracle Forms was one of the most successful enterprise-application platforms of its era. In its heyday,

entire industries — banking, government, insurance, benefits administration — built their core systems

on it. That era ended in 2009, when Oracle announced no new Forms development. The final version

shipped in 2014. Since then, the runtime has entered a slow-motion end-of-life.

What "end of life" means for a live production system

No security patches. New CVEs discovered in the Forms Java runtime, the underlying JRE, or the

Forms Server binaries are not being fixed. Some organizations mitigate with network isolation; others

simply accept the risk.

No modern JRE support. Forms 10g depends on Java 1.4-era libraries. Running it on modern

Java releases requires elaborate compatibility shims.

No container deployment. The Forms runtime does not deploy to Kubernetes without extensive

workarounds. Cloud migrations stall at the Forms tier.
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Vanishing engineering talent. Forms development is a shrinking pool. Every year the customer

needs a Forms engineer, they compete with more customers for fewer engineers.

No cloud path. Every major cloud provider considers Forms a legacy self-hosted product. There is

no managed offering.

The result is that every Oracle Forms customer is on the same countdown. The only variable is when

they choose to modernize — before the platform fails in a way they cannot recover from, or after.

The question is never "should we modernize Forms?" The question is "how

much time do we have to do it well?"

SECTION 03

Why enterprise Forms estates are hard

Modernizing Oracle Forms is not just modernizing a UI. It is unwinding an architectural pattern that

fused UI, business logic, database access, and session state into a single client-server binding that has

no direct equivalent in modern web architecture.

PL/SQL server-side logic intertwined with client-side triggers

A single Forms trigger can contain client-side validation, database queries, PL/SQL calculations,

cross-block state updates, and audit logging — all firing in a specific order determined by the Forms

runtime. Untangling this into stateless request/response services requires identifying which parts are

validation (moved to the frontend), which are business logic (moved to a stateless service), which are

persistence (moved to a repository), and which are cross-cutting (moved to interceptors and

middleware).

LOVs bound to the database

A Forms List of Values is a picker that fetches its options directly from a database query and, when a

row is selected, populates dependent form fields automatically. In a modern architecture, this

becomes three concerns: a REST endpoint that returns the options, a UI component that presents
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them, and a client-side handler that updates the dependent fields. Each of these is straightforward in

isolation; making them behave exactly like the original LOV, on every LOV, across an entire portfolio, is

the work.

Canvas layouts

Forms canvases are pixel-positioned. Every field has an absolute x/y coordinate. There is no

responsive layout. Every canvas must be redesigned into a modern responsive component library —

semantic HTML, accessible controls, tabbed interfaces for master-detail patterns, mobile-friendly

breakpoints.

Direct database binding as the security model

Historically, Forms users connect to the database with their own credentials. The database is the

authorization boundary. This model does not scale to a modern web application, where authentication

must be stateless, tokens must be revocable, and audit trails must exist above the database rather

than only in redo logs.

No API layer, no observability, no horizontal scale

Forms talks to Oracle DB over the Forms Server protocol. There is nothing in between — no REST, no

queue, no message bus. No API gateway means no rate limiting, no circuit breaking, no A/B testing. No

modern observability tooling means the primary diagnostic surface is Oracle redo logs, which are

cryptic and post-hoc. No horizontal scaling means every Forms deployment is a vertical scaling

exercise.

THE ARCHITECTU RAL F AUL T LIN E

Forms was built for a world of thick clients and dedicated database

connections.

Modern web architecture assumes the opposite of every one of those assumptions. Every element of a

Forms application has to be re-thought in the new model — not merely re-written.
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ORACLE FORMS · LEGACY MODERN · TARGET

Forms Thick Client

pixel canvas · triggers

Java 1.4 applet

Forms Server

proprietary protocol

Oracle DB

DB-user auth

audit via redo logs

✗ No API surface
✗ No horizontal scale

✗ No modern observability

✗ EOL — no patches

MIRA TRANSFORMATION

3 layers · 100% parity

Angular SPA

responsive · a11y-compliant

nginx · JWT · RBAC

Spring Boot Services

block → REST controller
trigger → service method

Java LTS · stateless

PostgreSQL

JPA · Flyway migrations

✓ REST + OpenAPI

FIGURE 1  · ORACLE FORMS CLIENT-SERVER STACK VS. MODERN REST + ANGULAR + SPRING BOOT +

POSTGRESQL

SECTION 04

Behavioral extraction from Forms

Forms binaries (.fmb) are not text. They are a proprietary binary format that stores trigger PL/SQL,

layout geometry, LOV bindings, and item properties in a structure that only Oracle's tooling can read

directly. The deterministic layer of MIRA's transformation methodology begins here — parsing every

.fmb, .rdf, and .pll into a structured fact base that downstream layers can reason over.

What the extractor recovers

Every trigger and its firing point (WHEN-VALIDATE-ITEM, PRE-COMMIT, POST-CHANGE, ON-

INSERT, and dozens more).

Every block and its item definitions — data type, length, prompts, database column mapping.

Every LOV binding — the query, the return columns, the target items that get populated on

selection.

Every canvas and the geometry of every item positioned on it.

Every PL/SQL library (.pll) and its exported procedures.

© 2026 Ionate, Inc. — MIRA Codex Studio. All rights reserved. 7 / 18



Every embedded SQL statement — SELECT, INSERT, UPDATE, DELETE, with their variable

bindings.

Every menu structure and menu-driven navigation path.

Every report (.rdf) with its data model and layout.

Everything the extractor captures is a fact — reproducible, citeable, and inspectable. Nothing at this

stage is interpretation. The interpretation happens in the next layer.

Reconstructing intent from firing sequences

Forms' hardest interpretive problem is the trigger firing sequence. A single user action — pressing Enter

on a form item, for example — can fire five or six triggers in a specific order, each with the ability to

raise FORM_TRIGGER_FAILURE and abort the sequence. The business rule being expressed is the

emergent behavior of that sequence, not any one trigger in isolation. MIRA Codex reasons over the

trigger sequence as a whole, clusters equivalent sequences across forms, and proposes the underlying

rule as a single named function — with citations back to every trigger in the sequence.

SECTION 05

The transformation pattern

Every Forms concept maps to a modern equivalent. The mappings are consistent across the estate,

which is what makes the transformation scriptable rather than artisanal.
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01 Block → REST controller

Each Forms block becomes a REST controller with endpoints for query, insert, update, and delete.

Endpoint naming reflects the original block name so the audit trail is traceable to the source.

02 Trigger sequence → service method

The clustered business rule from a trigger sequence becomes a single service method with a named

intent. Validation moves to the frontend where it's a better fit; audit logging moves to a cross-

cutting interceptor; persistence moves to a repository.

03 LOV → dialog + REST + auto-populate

The LOV query becomes a REST endpoint that returns options. The LOV dialog becomes a reusable

Angular component. The auto-populate behavior becomes a client-side handler that fires on row

selection and updates the dependent fields via Angular Signals.

04 Canvas → responsive layout

Pixel positions are discarded. Master-detail patterns become tabbed interfaces. Detail blocks

become nested data tables. Every layout is tested at tablet and desktop breakpoints.

05 PL/SQL library → Java service + REST

Shared PL/SQL procedures called across many forms become Java service methods with REST

wrappers, so the entire estate accesses them through the same modern surface.

06 Reports → REST + rendering service

Report data models become query endpoints; layouts become server-side renderers. Ad-hoc SQL

access disappears from the client.

07 Menu → routed application shell

Menu hierarchies become Angular routes with role-based visibility. Menu-driven form invocations

become route transitions with typed parameters.
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FORMS LOV · LEGACY

Form Item

SELECT ... FROM ...

(query hardcoded in property)

Return columns

Target items

Auto-populate

All in one property

DB-bound at form level

Not reusable across forms

MODERN · DECOMPOSED

GET /api/lov?name=…

stateless REST endpoint

LOVDialogComponent

reusable Angular UI

Row Selection Handler

Angular Signal update

Dependent Fields

auto-populated · reactive

Reusable

across all forms

Testable in

isolation

FIGURE 2  · LOV MODERNIZATION — ONE FORM-LEVEL PROPERTY BECOMES FOUR REUSABLE COMPONENTS

SECTION 06

Oracle → PostgreSQL cheat sheet

Every Oracle Forms modernization runs into the same set of SQL dialect differences. The

transformation applies them systematically. This table is not exhaustive, but it covers the substitutions

that account for the majority of syntax edits.
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Oracle PostgreSQL Notes

ROWNUM < n LIMIT n OFFSET m Pagination —

PostgreSQL is more

explicit

FROM DUAL (removed) PostgreSQL allows bare

SELECT

NVL(x, y) COALESCE(x, y) ANSI-standard

equivalent

SYSDATE CURRENT_DATE / CURRENT_TIMESTAMP Context-aware — date

vs timestamp

ADD_MONTHS(d, n) (d + n * INTERVAL '1 month') Date arithmetic via

intervals

LAST_DAY(d) (DATE_TRUNC('month', d) + INTERVAL

'1 month' - 1)

End-of-month

computation

MONTHS_BETWEEN(a,

b)

EXTRACT(YEAR FROM AGE(a,b))*12 +

EXTRACT(MONTH FROM AGE(a,b))

Month difference

TRUNC(d) DATE_TRUNC('day', d)::date Datetime → date

TO_DATE(s,

'ddmmyyyy')

TO_DATE(s, 'DDMMYYYY') Uppercase format

specifiers

DECODE(x, ...) CASE WHEN x = ... THEN ... END ANSI CASE expression

CONNECT BY WITH RECURSIVE cte AS (...) Recursive CTE

MERGE INTO ...

USING ...

INSERT ... ON CONFLICT DO UPDATE Upsert pattern

MINUS EXCEPT Set difference

ojdbc10 driver postgresql JDBC driver Maven / Gradle

dependency swap

The full migration list is longer, but this covers the differences that show up in nearly every Forms

application. MIRA's transformation applies these substitutions automatically and flags any Oracle-

specific construct not covered by the standard rules for human review.
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SECTION 07

The modern stack

The target stack is chosen for three properties: long-term-support cadence, active upstream

ecosystem, and containerized deployment as a first-class concern.

SECTION 08

FRONTEND

Angular · standalone

components

Modern Angular with standalone components,

strict TypeScript, and Angular Material for the

responsive component library. Angular Signals

for fine-grained reactivity — the LOV auto-

populate pattern uses them heavily.

A11Y-COMPLIANT BY DEFAULT

BACKEND

Spring Boot on Java LTS

Stateless REST services with Spring Data JPA

for standard CRUD and native queries for

complex business logic. HikariCP connection

pooling. Standard Spring Security for JWT

validation.

LONG-TERM SUPPORT

DATABASE

PostgreSQL

ACID guarantees, JSON support, table

partitioning for high-volume tables, and

Flyway migrations for forward-only schema

evolution. Direct replacement for Oracle

across the full data model.

OPEN-SOURCE, NO LICENSE

DELIVERY

Docker + Kubernetes

Docker Compose for local dev; Helm charts for

production Kubernetes. Rolling updates,

readiness probes, horizontal pod autoscaling —

deployment is a platform property, not an

engineering effort.

CLOUD-PORTABLE
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Business parity proof

Preserving business behavior across the transformation is not a claim. It is a proof — carried by a test

suite generated from the extracted business rules and executed continuously against the modern

system.

Three tiers of test

01 Unit tests over pure domain logic

Every rule that can be expressed as a pure function has a unit test. Runs in milliseconds without a

Spring context or database. Fastest feedback loop for regressions.

02 Integration tests against a real database

Every service method runs against a real PostgreSQL instance, provisioned per test via

Testcontainers. Schema, constraints, and transaction boundaries match production.

03 Browser-driven end-to-end tests

Cypress tests exercise the compliant UI end-to-end, driving user flows that mirror the original

Forms workflows. Screenshots and video are recorded for every run as audit evidence.

Golden-dataset reconciliation

For financial and transactional systems, the ultimate proof is that a batch of historical transactions

run through the modern system produces the same outputs as the same batch run through the legacy

system. This is executed as a pre-cutover verification pass: identical inputs, identical outputs, byte-

for-byte where possible and tolerance-bounded where floating-point differences are unavoidable.

Business parity is not a promise. It is the pass rate of a test suite that a

regulator can inspect.
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SECTION 09

Security uplift

Forms' security model is a product of its era. Each user connects to the database with their own

credentials; the database is the authorization boundary; the audit trail is redo logs. Modern

architecture demands more.

Authentication

Database-user authentication is replaced with stateless JWT (JSON Web Token) authentication.

Users authenticate against an identity provider, receive a signed token, and pass it on every request.

The database is accessed by the application, not by the user. Token revocation, rotation, and short-

lived credentials are all first-class concerns.

Authorization

Role-based access control (RBAC) is enforced at the service layer. Each endpoint declares the roles

that may invoke it; the framework rejects requests from tokens without those roles. RBAC scales with

the estate — new roles can be added without redeploying every service.

SQL injection prevention

Generic SQL execution endpoints, where they exist, are guarded by a keyword blocklist that rejects

any query containing DDL, DCL, or dangerous constructs. Parameterized queries are the default

everywhere; string concatenation into SQL is a code-review failure.

Audit logging

Every API call produces a structured log line: timestamp, endpoint, user identity, request body size,

response status, and duration. Logs flow to a searchable aggregation store where they can be queried

by trace ID, user, or endpoint. The audit trail is above the database, not only in it.
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SECTION 10

Observability uplift

Forms had one observability tool: the Oracle redo log. It was cryptic, post-hoc, and required a DBA to

interpret. Modern observability is proactive, structured, and accessible to every engineer on the team.

The three pillars

THE SECURITY P OSTUR E I N ONE  LI NE

From DB-user auth and redo-log audit to JWT + RBAC + structured audit and

SQL allowlisting.

This is not an incremental improvement. It is the difference between a security model designed for

private networks and one designed for the modern internet.
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Dashboards from day one

The modern stack ships with pre-provisioned Grafana dashboards for RED metrics, JVM overview,

PostgreSQL health, and trace exploration. Engineers do not build the observability surface. They inherit

it.

SECTION 11

What you operate on now

At the end of the transformation, the customer operates on a stack whose properties are exactly

opposite to those of the legacy Forms environment.

METRICS

Prometheus + Micrometer

Every service exposes RED metrics — Rate,

Errors, Duration — automatically via Spring

Boot Actuator. HikariCP connection stats, JVM

heap, GC pauses. All queryable, all

dashboarded.

REAL-TIME

TRACES

OpenTelemetry + Tempo

Every request produces a distributed trace,

propagated end-to-end via W3C Trace

Context. A single trace shows the full path

from browser through nginx through the API to

the database, with per-span duration and

metadata.

END-TO-END

LOGS

Promtail + Loki

Structured JSON logs from every service,

aggregated in a searchable store. Correlation

IDs link log lines to traces; clicking a trace ID in

a log entry jumps to the full trace view.

STRUCTURED
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10+ yr
LTS CADENCE

HA
HORIZONTAL SCALE

JWT
STATELESS AUTH

0
VENDOR LOCK-IN

Every layer of the stack has an active upstream community and a long-term-support release

cadence. Every service is stateless and scales horizontally. Every request is authenticated with a

revocable token, authorized by RBAC, and logged for audit. Every deployment is containerized. Every

metric, trace, and log is structured and queryable.

The transformation retired the platform-end-of-life risk that motivated the project. It also positioned

the customer to adopt the AI-augmented workflows that a Forms application could not have

supported: API-driven agent integration, automated anomaly detection, ML-driven forecasting on

operational data. These are not roadmap items — they are natural consequences of the modern

surface the customer now owns.

The best case for an Oracle Forms modernization is not that it retires the

platform. It is that it opens the door to everything the platform prevented.

Every engagement starts with a free estate

assessment

Point MIRA at your Forms portfolio. We produce a complete inventory of forms,

blocks, triggers, LOVs, and PL/SQL dependencies — with a scoped modernization

plan and timeline. No obligation.
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