TECHNICAL EBOOK

¥ intellizu

Modernizing Legacy Systems
Without Breaking Production

Practical patterns for teams that can't afford a rewrite

Strangler fig pattern - Database migration - APl modernization
Authentication upgrades - System archaeology - When to stop



Table of Contents

1 The Rewrite Trap

2 Understanding What You Have

3 The Strangler Fig Pattern in Practice

4 Database Migration Without Downtime

5 API Modernization

6 Authentication and Access Modernization
7 Knowing When to Stop

How Intellizu Can Help

10

14

18

22

26

29



CHAPTER 1

The Rewrite Trap

Every engineering team working on a legacy system eventually has the conversation: what if we just
rewrote it? The existing system is hard to change, poorly understood, and embarrassing to demo. The
greenfield version would be clean, modern, and built the right way. The conversation is seductive, and
it leads more projects into failure than almost any other decision in software engineering.

The Second-System Effect

Fred Brooks named this in 1975 and it has not gotten any less true. Engineers who built a system that
works — however messily — carry ambitions for the second version. Every shortcut they were forced
to take becomes a feature they want to build properly this time. Every constraint that shaped the first
system becomes something to fix. The second system accumulates scope until it's larger than anyone
planned and the delivery date keeps moving.

The failure mode is predictable: the rewrite takes two or three times as long as estimated. The
business cannot wait indefinitely. Pressure to ship grows. The new system launches with features
missing that the old system had. Users complain. The team that built the old system — who actually
understood it — has moved on or is now maintaining both systems simultaneously.

The Running System Is the Spec

This is the most underappreciated truth about legacy modernization: the system that is running in
production is the most accurate specification of what the system must do. Not the requirements
documents, which are out of date. Not the architecture diagrams, which reflect intentions rather than
reality. The running system — including all its quirks, its undocumented behaviors, and the edge cases
it has accumulated over years of bug fixes — is what users and downstream systems actually depend
on.

A rewrite team that doesn't treat the existing system as the primary source of truth will ship a
replacement that behaves differently in ways users notice immediately. Some of those differences will
be intentional improvements. Many will be regressions that nobody anticipated because nobody
mapped the implicit contracts.
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m Key Insight

Every bug that has been in production long enough becomes a feature that someone depends on.
Before you decide to fix it in the rewrite, verify that no downstream system or user workflow depends
on that exact behavior.

Scope Creep and the Horizon Problem

Rewrite projects have a horizon problem: the closer you get to done, the more you discover you haven't
done yet. The first 80% of the work takes 80% of the time. Then you find the remaining 20% is actually
50% more work, because parity with a complex production system is harder than it looked from the
outside.

* Every edge case in the old system represents a decision someone made, often for a reason that
isn't documented anywhere.

* Integration behavior with other systems is often undocumented. You find it by running both
systems in parallel and watching for discrepancies.

» Performance characteristics of the old system are often the result of years of tuning. The new
system starts without that tuning.

 Operational knowledge — how to diagnose problems, what the warning signs look like, what
levers exist — lives in people's heads and does not transfer automatically.

How to Recognize When You're in the Trap

 The rewrite estimate has been revised upward more than twice.
» The new system has been running in parallel with the old one for more than six months.
* You are building features in the old system that you plan to rebuild in the new one.

» Stakeholders have stopped asking about the timeline because they no longer believe the
answers.

» The team morale working on the rewrite is lower than it was when the project started.

These are not signs of team failure. They are structural properties of rewrite projects. The recognition
that you are in the trap is the prerequisite for getting out of it.

The Alternative

The alternative to a rewrite is incremental replacement: changing the system from the inside, or
wrapping it from the outside, in pieces small enough to be understood, tested, and reversed if they
cause problems. The techniques — strangler fig, expand/contract, anti-corruption layers — are well
documented and well proven. They are slower, less satisfying, and far more likely to succeed.
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The rest of this guide covers those techniques in the places where they matter most.
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CHAPTER 2

Understanding What You Have

You cannot modernize a system you don't understand. This sounds obvious and is routinely ignored.
Teams start modernization work before they have a reliable map of what the system does, what it
depends on, and what depends on it. The result is surprises — sometimes small, sometimes
production-breaking.

System Archaeology

System archaeology is the discipline of reconstructing an accurate picture of a system from the artifacts
that exist: code, logs, database schemas, network traffic, and the people who worked on it. It is slower
than reading documentation — because the documentation is usually wrong — and more reliable.

» Read the code, not just the docs. Documentation describes what someone intended. Code
describes what actually runs. When they conflict, the code is right.

* Run the system under observation. Instrument it with logging and tracing before you change
anything. You need a baseline of what normal looks like.

* Interview the people who know it. Even partial knowledge from former maintainers is valuable.
What did they wish they'd documented? What were the hardest bugs to diagnose?

« Study the bug tracker. Bugs that recur, bugs that were closed as ‘won't fix', and bugs that took a
long time to diagnose are maps to the system's structural weaknesses.

Mapping Dependencies
Dependency mapping for legacy systems requires several passes because different kinds of
dependencies are invisible in different ways. A static import analysis finds code-level dependencies. It

will not find runtime configuration dependencies, database-level coupling, or the undocumented
assumption that service A always runs before service B on startup.

Types of dependencies to map
» Code dependencies: what the system imports, what libraries it uses, what internal modules call
each other.

» Service dependencies: what other services or APIs the system calls at runtime, including any that
are called only in specific edge cases.

» Database dependencies: tables shared with other systems, views or stored procedures used by
multiple applications, implicit ordering assumptions in queries.
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 Configuration dependencies: environment variables, config files, secrets, and the infrastructure
components (load balancers, caches, queues) the system assumes exist.

* Human dependencies: reports or dashboards that read directly from the database, manual
processes that depend on specific system behavior, on-call runbooks that assume the system
works a certain way.

m Dependency Discovery Technique

Run the system in a staging environment with a network proxy that logs all outbound connections.
Then exercise every code path you can reach. The proxy log is your runtime dependency map — more
accurate than any documentation.

Documenting Implicit Contracts

Implicit contracts are the behaviors that other systems rely on but that nobody wrote down. The API
that returns errors in a specific format that callers parse. The database column that was supposed to
be nullable but in practice never is, so callers don't check. The job that runs at 3 AM and must complete
before the 4 AM job starts.

Finding implicit contracts requires looking at both sides of every interface. For each API or data
interface the system exposes, find all the callers. Read the caller code to understand what they actually
expect — not what the APl documentation says they should expect.

« Error response formats: callers often parse error messages in ways the API author never
intended.

 Timing and ordering: asynchronous systems often have implicit sequencing assumptions.

* Field semantics: a field named 'status' may have callers that check for specific string values that
aren't in any enum definition.

* Empty vs. null vs. missing: JSON APIs are particularly prone to callers treating these differently in
ways the APl was not designed to support.

Identifying What Actually Matters

Not everything in a legacy system matters equally. Some code paths run constantly and any disruption
to them is immediately visible. Others run once a month, or only in specific error conditions, or exist to
support a workflow that three people use. Prioritizing modernization effort requires understanding
which is which.

* Instrument the system with request counting before you do anything else. Traffic data reveals
actual usage patterns, which are almost always different from what anyone believes.
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* Find the dead code. Features that were built but aren't used are a modernization trap — you will
spend time on them and the test is hard because there is nothing to compare against.

» Map the critical paths: the flows that, if broken, would cause immediate visible business impact.
These need the most careful handling and the most thorough regression testing.

« I[dentify the vestigial code: integrations with systems that no longer exist, flags that are always one
value, error handling for conditions that can no longer occur. This is safe to remove but needs

verification before removal.

Building the Picture Before Proposing Changes

The output of system archaeology is not a proposal. It is a map — enough understanding to make
proposals responsibly. Specifically: you need to know what you're changing, what could break when
you change it, and how you would know if something broke.

A useful rule of thumb: if you can't describe the three most likely failure modes for a change you're
proposing, you don't understand the system well enough to make that change safely yet. Spend more
time on archaeology before starting the work.

Modernizing Legacy Systems — Intellizu | intellizu.com



CHAPTER 3

The Strangler Fig Pattern in Practice

The strangler fig is the most broadly applicable pattern in legacy modernization. The name comes from
a tree that grows around a host, gradually replacing it. Applied to software: new functionality is built
alongside the legacy system, routes are progressively shifted to the new implementation, and the old
code is removed once it handles no traffic.

How the Pattern Works

The strangler fig works at the boundary of a system — typically an API or a Ul. A facade or proxy layer
sits in front of both the old system and the new implementation. Initially, all traffic goes to the old
system. As new functionality is built and tested, traffic is shifted — one feature at a time, one endpoint
at a time — to the new implementation. The old system handles less and less until it can be
decommissioned.

The key requirement is that the boundary must be controlled. If callers connect directly to the legacy
system without going through a layer you control, you cannot shift traffic without requiring callers to
change. Getting that proxy layer in place before any other work is often the first meaningful milestone.

Maintaining Behavioral Compatibility

The strangler fig succeeds or fails based on behavioral compatibility. The new implementation must
produce results that are functionally equivalent to the old one for every caller that hasn't been explicitly
migrated. Callers do not know which backend is serving their request. If behavior differs, they will
notice.

» Map all observable behaviors of the system being replaced, not just the happy path.

 Pay special attention to error responses — format, HTTP status codes, error message structure.
These are often the first incompatibilities discovered after migration.

» Check response field ordering if any caller parses raw JSON or XML rather than using a proper
parser. This is more common in legacy integrations than it should be.

« Verify pagination, sorting, and filtering behavior matches exactly for any search or list endpoints.

m Compatibility Testing Approach

Run the old and new implementations in parallel for a sampling of production traffic and compare
responses. Any difference in response body, status code, or headers is a candidate for a compatibility
bug. This shadow mode testing catches regressions before they affect any real user.
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Feature Parity Testing

Feature parity testing answers the question: does the new implementation do everything the old one
does? It requires a test suite that was written against the old system's actual behavior — not its
intended behavior — and that runs against both implementations with results compared.

» Record real production requests and replay them against both systems. The production request
set is the most honest representation of what callers actually do.

* Include edge cases captured from the bug tracker and support history. The edge cases are
exactly what's most likely to be missed in a reimplementation.

» Test with production-scale data if possible. Performance differences that are invisible with small
datasets become critical failures at scale.

» Automate parity checks so they run continuously as both systems evolve during the transition
period.

Traffic Splitting

Traffic splitting is the operational mechanism for gradually shifting load to the new implementation.
Start small — 1% or a small internal user cohort — and observe. Increase the percentage only when
the error rate and latency of the new implementation match or improve on the old one. Have a fast
rollback mechanism ready at each stage.

* Feature flag or header-based routing: send specific users or request types to the new
implementation for targeted validation.

» Percentage-based routing at the proxy: increase in steps (1%, 5%, 25%, 50%, 100%) with
observation windows between each step.

» Canary deployment: send a small percentage of traffic to new implementation instances before
full deployment.

 Dark launch: run the new implementation against production traffic but discard the results, using
only the old implementation's responses. Validates the new system without affecting users.

When the Strangler Fig Doesn't Work

The strangler fig requires a controllable boundary. When that boundary doesn't exist or can't be
created, the pattern doesn't apply directly.

* Tightly coupled database-level integration: when multiple applications read and write the same
tables directly, there is no clean boundary to proxy. Database decomposition must happen before
or alongside the application split.
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» Stateful protocols: systems that maintain long-lived connections or server-side session state are
harder to route incrementally.

» Monolith internals: the pattern works at system boundaries, not within a monolith. Within a single
codebase, module extraction is the equivalent technique.

 Hard real-time constraints: systems where any latency introduced by a proxy layer violates
requirements need a different approach.
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CHAPTER 4

Database Migration Without Downtime

Database migrations are where legacy modernization most often causes production incidents. A poorly
planned schema change on a live system can lock tables, degrade performance, or corrupt data in
ways that take hours to diagnose and longer to recover from. The patterns that make migrations safe
are well established but not universally practiced.

Why Database Changes Are Hard

Application code can be deployed incrementally. Database schemas are shared state. Every
application instance that connects to a database sees the same schema. This means any schema
change must be compatible with all application versions that are running simultaneously — both the
version before the deployment and the version after it. Rolling deployments and blue-green
deployments amplify this requirement: there is always a period when old and new application code is
running against the same database.

Additionally, DDL operations on large tables often take locks. Adding a column to a 50-million-row table
can lock the table for minutes on older database versions. Even on databases that support concurrent
DDL, the operation consumes significant resources and can cause latency spikes.

The Expand/Contract Pattern

Expand/contract is the foundational technique for zero-downtime schema changes. It separates a
schema change into three phases: expand (add the new structure while keeping the old), migrate
(move data and update application code), and contract (remove the old structure after it is no longer in
use).

Example: Renaming a column
» Expand: Add the new column. Update the application to write to both old and new columns.
* Backfill: Copy existing data from the old column to the new column for all existing rows.
» Migrate reads: Update the application to read from the new column. Deploy and verify.
 Contract: Remove the write to the old column from the application. Then drop the old column.

Each phase is a separate deployment. Each can be validated independently. If any phase causes a
problem, only that phase needs to be rolled back.
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m Critical Rule

Never combine a schema change and an application change in a single deployment. The schema
change and the application code that depends on it must be deployed separately, with observation
time between them. The schema change must be backward-compatible with the application code that
is still running.

Dual-Write Patterns

When migrating data from one structure to another — a different table, a different database, or a
different service — dual-write ensures no data is lost during the transition. The application writes to
both the old and new destinations simultaneously for a period, then shifts reads to the new destination,
then stops writing to the old.

» Synchronous dual-write: the application writes to both in the same transaction or request. Simpler,
but couples latency to both destinations.
» Asynchronous dual-write: the primary write goes to one destination, and a secondary write is
gueued. Higher throughput but introduces eventual consistency lag that must be handled.
» Change data capture: use database-level CDC (Debezium, Postgres logical replication) to
replicate changes to the new destination without application code changes.
The consistency validation step is mandatory: before shifting reads to the new destination, verify that
the data matches the old destination at record level. Reconcile any discrepancies before proceeding.
This step is routinely skipped and routinely causes data integrity incidents.

Backfill Strategies

Backfilling large tables — populating a new column or migrating rows to a new table — must be done in
batches. A single UPDATE or INSERT that touches millions of rows will hold locks, consume disk 1/O,
and compete with production traffic in ways that cause visible degradation.

* Batch size: target batches that complete in 100-500ms at production load. Start small and
increase.

* Rate limiting: add a delay between batches. A backfill that runs at full speed will saturate 1/0.

* Progress tracking: record the last processed ID or timestamp so the backfill can be paused and
resumed.

« Idempotency: design the backfill so it can be run multiple times without incorrect results. This
makes re-running after failures safe.

* Verify as you go: spot-check data correctness during the backfill, not only at the end.

Modernizing Legacy Systems — Intellizu | intellizu.com 11



Specific Failure Modes to Avoid

» Adding a NOT NULL column without a default: most databases will reject this or require a table
rewrite. Always add nullable first, backfill, then add the constraint.

 Adding an index without CONCURRENTLY (PostgreSQL): creates a full table lock. Use CREATE
INDEX CONCURRENTLY for indexes on live tables.

* Dropping a column before removing application references: the application code that reads the
column will fail immediately on the next query.

 Long-running transactions during migration: a transaction that started before your migration will
block vacuum and autovacuum in PostgreSQL, causing table bloat.

» Assuming a migration tool handles rollback: most migration frameworks support forward
migrations reliably. Rollback support is inconsistent. Test it before you need it.

Zero-Downtime Deployment Dependencies

Zero-downtime database migrations require zero-downtime application deployments. If your
deployment process has a period where no application instances are running, all of the
expand/contract discipline is wasted — you have downtime regardless.

Verify that your deployment pipeline supports rolling updates or blue-green deployment before
investing heavily in migration technique. The deployment infrastructure and the migration strategy must
be designed together.
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CHAPTER 5

APl Modernization

APIs are the boundaries where legacy systems interact with the world. Modernizing them is often more
about managing the transition for callers than about the implementation itself. A technically excellent
new API that breaks existing callers is a failure. A less elegant API that every caller can migrate to at
their own pace succeeds.

Extracting APIs from Monoliths

Monoliths accumulate functionality that was never intended to be an API. Business logic ends up
embedded in controller code, database queries are written inline, and the 'API layer' is just a thin
wrapper around whatever the framework provided by default. Extracting a clean API from this requires
identifying the boundary — what does this service need to expose, and what should remain internal —
and building that boundary explicitly before separating the implementation.

« Start with an anti-corruption layer: introduce an internal interface that isolates the new API
behavior from the existing monolith internals. This is a seam you can move later.

» Don't expose your data model directly. An API that maps one-to-one with database tables couples
callers to your schema. Design API resources around domain concepts.

* Identify the high-traffic paths first. Extract the endpoints that handle the most volume or that are
most needed by new consumers before the lower-traffic operations.

* Run the monolith and the extracted service in parallel during transition. Route specific callers to
the new service incrementally.

Versioning Strategy and Deprecation

API versioning is a commitment to callers: your version 1 behavior will remain stable for a defined
period. Without explicit versioning, every API change is potentially breaking. With it, callers can migrate
on their schedule, and you can evolve the APl without coordination with every consumer
simultaneously.

Versioning approaches
* URL path versioning (/v1/, /v2/): explicit, cacheable, easy to route. The most common approach
for REST APIs and the easiest for callers to understand.

» Header versioning (Accept: application/vnd.apitjson;version=2): keeps URLSs clean but makes
version less visible and harder to test manually.

» Query parameter versioning (?version=2): simple but often overlooked in caching configurations.
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Whatever strategy you choose, the deprecation process is what actually determines whether callers
migrate. A deprecation notice in a changelog nobody reads is not a deprecation process. Effective
deprecation includes: advance notice of 6-12 months for external APIs, direct notification of known
callers, monitoring of old version usage to track migration progress, and a firm sunset date
communicated early.

Backwards Compatibility as a First-Class Concern

Breaking backwards compatibility has a cost that is paid by every caller, not just the team making the
change. In organizations where the same team owns the API and the primary callers, this cost is easy
to underestimate. When there are external callers, partners, or other teams consuming the API, the
cost multiplies.

 Additive changes are generally safe: new fields in responses, new optional parameters, new
endpoints.

* Removing fields is breaking. Even fields marked 'optional' may be relied upon by callers in ways
that aren't visible from server-side analytics.

» Changing field semantics is breaking even if the field name stays the same.

» Changing error codes or error message formats is breaking if any caller has programmatic
handling of errors.

» Changing sort order of results is breaking if any caller relies on the first result being the most
relevant.

m Semantic Versioning for APIs

Treat your API like a library: major version for breaking changes, minor version for
backwards-compatible additions, patch for bug fixes. Document this policy so callers know what
version increments mean. It creates a forcing function for honest assessment of whether a change is
breaking.

Consumer-Driven Contract Testing

Consumer-driven contract testing inverts the usual testing relationship. Instead of the API provider
defining what the API does and consumers testing against it, each consumer defines a contract — the
subset of the API they actually use — and the provider runs those contracts as part of its test suite.

Tools like Pact implement this. The workflow: each consumer writes tests that capture their
expectations of the API. These tests generate contract files. The provider runs all consumer contracts
and fails if any expectation isn't met. This catches regressions for specific consumers before changes
reach production.
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Consumer-driven contracts are particularly valuable during APl modernization because they make the
implicit behavioral dependencies explicit. Running consumer contracts against a new API
implementation before shifting any traffic is a reliable way to find compatibility issues.

Documentation as Part of the Work

APl documentation is not a post-completion task. An API that isn't documented is effectively
unavailable to new callers and becomes a source of shadow knowledge maintained by whoever has
been working with it longest. Documentation written after the fact is consistently incomplete because
the implicit knowledge has already started to fade.

» OpenAPIl/Swagger specifications should be generated from or validated against the actual
implementation, not maintained separately.

» Document the behaviors that aren't in the spec: the error conditions that aren't in the error
schema, the rate limits, the edge cases that have caused caller problems.

* Include migration guides as part of the versioning process. A new version without a guide
explaining what changed and how to migrate is an incomplete release.
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CHAPTER 6

Authentication and Access
Modernization

Authentication is one of the hardest parts of legacy modernization because the stakes are high, the
systems are often untouchable, and the users are unforgiving. A login failure during a modernization is
immediately visible. A security regression may not be noticed until it becomes an incident.

Adding SSO and MFA to Apps That Weren't Built for It

The most common scenario: a legacy application has its own authentication — a users table, a custom
session mechanism, maybe LDAP integration — and the organization wants to bring it under
centralized SSO with MFA. The application is not being rewritten. Modifying it carries risk. But leaving it
as an authentication island creates a coverage gap that bypasses every security control at the SSO
layer.

The proxy pattern addresses this without touching the application. An authentication proxy — OAuth2
Proxy, Pomerium, Cloudflare Access, or a custom NGINX configuration — sits in front of the
application. It enforces authentication via the central IdP before any request reaches the application.
The application's own authentication may remain, but the proxy prevents any unauthenticated request
from reaching it.

Proxy Patterns in Detail

» OAuth2 Proxy with OIDC: the proxy handles the OIDC authorization code flow, validates the
token, and forwards requests with a verified identity header. The application reads the header for
the user identity. Works for most HTTP applications without code changes.

» Cloudflare Access: zero-trust access at the edge. Applications accessed through Cloudflare
Tunnel require authentication via the configured IdP before the request reaches your network.
Minimal infrastructure changes required.

* NGINX auth_request: every request triggers a subrequest to an authentication service. If the
subrequest returns 200, the request proceeds. Flexible but requires building and maintaining the
auth service.

» Reverse proxy with header injection: validate the session externally and inject a trusted header
that the application uses for identity. Requires the application to trust the header source
unconditionally — ensure direct access to the application is blocked at the network layer.
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m Security Requirement

When using header-based identity injection, the application must be accessible only through the proxy.
If the application accepts direct connections, the header injection provides no security — anyone can
send the header directly. Network-level controls enforcing proxy-only access are not optional.

LDAP to OIDC Migration

Many legacy applications authenticate via LDAP bind — the application takes a username and
password, binds to the directory with those credentials, and considers the user authenticated if the bind
succeeds. Moving to OIDC requires either changing the application or using an intermediary that
accepts the LDAP protocol and performs OIDC authentication on the backend.

* LIdap or Glauth as LDAP facades: present an LDAP interface to legacy applications while
authenticating against a modern backend. Works for applications that cannot be changed.
* Step-up: migrate read operations (group membership queries) to OIDC attributes first, then tackle
authentication.
» Keycloak or similar IdPs with LDAP federation: the IdP handles LDAP authentication and issues
OIDC tokens. Applications that can be updated to OIDC use the IdP directly; applications that
cannot remain on LDAP with the IdP as the LDAP backend.
The migration sequence: federate the LDAP directory into the IdP first, verify that all users can
authenticate through the 1dP, then migrate applications one at a time from direct LDAP to IdP-mediated
authentication. Do not attempt to cut over all applications simultaneously.

Session Management During Transition

During an authentication migration, users will have sessions from multiple systems simultaneously. A
user who authenticated through the old LDAP mechanism has a session that the new IdP doesn't know
about. When sessions from different systems coexist, logout behavior and session expiry become
complicated.

* Single log-out (SLO) is often aspirational during migration. Accept that sessions will be
inconsistent during the transition period and plan for it explicitly.

 Use short session lifetimes during migration to limit the window of inconsistency.

» Monitor for authentication events from both old and new mechanisms and reconcile
discrepancies.

» Communicate clearly to users if they may need to re-authenticate during the transition.
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When You Can and Can't Touch the App

Some legacy applications genuinely cannot be modified: vendor-supplied software with no source
access, end-of-life systems where the cost of a code change is prohibitive, or embedded systems
where deployment cycles are measured in months. For these, the options are network-level controls
and proxy patterns — you cannot rely on application code changes.

Document explicitly which systems fall into this category and what compensating controls are in place.
The risk of an authentication island is known and bounded; the risk of an undocumented exception is
not. Regular review of these systems should be part of your security program, not a one-time
acknowledgment.
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CHAPTER 7

Knowing When to Stop

Incremental modernization is powerful but not unlimited. There are systems where the accumulated
technical debt, the architectural constraints, or the cost of continued incremental work exceeds the cost
of a properly scoped replacement. Recognizing that point — and making the case for it — is a distinct
skill from the technical work itself.

When Incremental Isn't Enough

Incremental modernization works when the system has a structure that can be changed incrementally:
identifiable seams, controllable boundaries, and a codebase that isn't so deeply coupled that every
change has unpredictable ripple effects. Some systems don't have these properties.

» Deeply entangled data models: when the database schema reflects a decade of accretion without
cleanup and every table references every other table, there is no safe seam for incremental
decomposition. The data model must be redesigned as a whole.

» Technology end-of-life: a system built on a runtime or framework that is no longer maintained
accumulates security risk that cannot be managed by incremental feature work.

* Velocity collapse: when the cost of every change has grown so high that the team is spending
more time managing the legacy system than building value, incremental improvement cannot catch
up.

* Regulatory or compliance requirement: when the system must meet a new compliance standard
that the current architecture fundamentally cannot satisfy.

Criteria for a Real Replacement

A replacement is warranted when the cost of incremental improvement over the planning horizon
exceeds the cost of a replacement plus migration. This calculation is hard to make precisely, but it can
be made honestly. The inputs: estimated cost of continued incremental work per year, estimated
lifetime of the current system at the current pace, estimated cost of a replacement, estimated timeline,
and the cost of the transition period when both systems run.

A replacement is a project, not a rewrite. The distinction matters. A replacement has: a defined scope
(this is what it will do; this is out of scope), a migration plan (how data and users move from old to new),
defined success criteria (how you know when the replacement is done and the old system can be
decommissioned), and an explicit decommission plan for the old system.
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m Common Mistake

Approving a replacement without an explicit decommission date for the old system often results in
running both systems indefinitely. The old system doesn't die — it becomes a zombie that consumes
maintenance overhead in parallel with the new one. The decommission date must be part of the
original approval.

Making the Case for Technical Debt Investment

Engineering teams are often better at identifying technical debt than at making the case for investment
in addressing it. The gap is usually communication: the argument is framed in technical terms to an
audience that makes decisions in business terms.

 Quantify the cost of the current state: developer time spent on incidents, deployment frequency
constrained by fragility, features delayed by coupling. These are business costs, not just technical
ones.
» Frame modernization as risk reduction, not cleanup. Stakeholders respond to risk framing more
reliably than to technical quality arguments.
* Present a phased proposal with business-visible milestones. A two-year project with no visible
progress for 18 months will be cancelled. Structure the work so that each phase delivers something
observable.
» Be honest about the cost of doing nothing. Technical debt does not stay stable — it compounds.
The system that is hard to change today will be harder to change next year.
The strongest case is a recent incident: here is what broke, here is why it was hard to fix, here is what
we would need to change to prevent it, here is what that change costs, here is what the incident cost.
Concrete and recent.

What a Well-Scoped Replacement Looks Like

The failure mode of legacy system replacements is scope that expands until the project is
undeliverable. The antidote is explicit scope discipline enforced from the start.

» Define the functional boundary precisely: what the replacement will do, what it will not do, and
what depends on decisions made after delivery.

» Separate modernization from feature development. A replacement that also adds new features is
a larger project. New features can follow; they should not be in scope for the initial replacement.

* Set a data migration scope: which historical data moves, which is archived, which is left behind.
Data migration is consistently the most underestimated part of any replacement.

* Define the acceptance criteria for decommissioning the old system: what percentage of traffic
must have migrated, what reconciliation checks must pass, what observation period is required.
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* Build the decommission into the project plan from day one. It is not a follow-on project — it is the
completion criterion.

The Honest Assessment

The most useful thing an engineering team can do when a legacy system is struggling is produce an
honest assessment: here is what the system is, here is what it costs to maintain, here is what
incremental modernization would require, here is what a replacement would require, here is our
recommendation and why.

That assessment — clear-eyed about trade-offs, grounded in data rather than preferences — is what
allows a business to make a real decision. The technical team that produces it earns credibility. The
technical team that advocates for a rewrite without producing it is just asking for faith.

How Intellizu Can Help

Legacy modernization projects surface the full complexity of how a system actually works — not how
the documentation says it works. The dependencies are undocumented, the contracts are implicit, and
the people who built it may be long gone. Moving carefully requires both engineering judgment and a
structured process for surfacing what you don't yet know.

Intellizu works with engineering teams and managers to assess and evolve production systems without
disrupting them. Our Systems Assessment is a focused engagement that maps your current
architecture, identifies the highest-risk dependencies and modernization blockers, and produces a
prioritized roadmap — concrete enough to plan against, honest about trade-offs. For teams that need
ongoing engineering support to execute a modernization program, we work as an engineering retainer:
embedded capacity that brings implementation alongside strategy, covering everything from strangler
fig scaffolding to database migration coordination to authentication modernization.

If you're staring at a system that needs to change and aren't sure where to start — or have started and
hit resistance — we'd be glad to talk through it.
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