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Abstract

The move from a monolithic application to microservices is one of the most commonly attempted and most commonly botched
transformations in enterprise software. The usual failure is not technical but strategic. An organization freezes the monolith, spends
eighteen months building a replacement against a specification that is already stale, and delivers nothing until a risky big-bang cutover
that often does not work. This article presents the Strangler-at-Scale Method, a phased and iterative framework for migrating a monolith
to services incrementally, with the system in production and delivering value at every step. The method treats migration as a loop applied
one business capability at a time: map the domain, establish a seam, route traffic through a facade, extract and verify the new service, and
retire the old path. I give particular attention to the decomposition of the shared database, which is the step where most migrations stall,
and to the question of when a service should not be extracted at all. The framework is deliberately independent of any particular language,
framework, or orchestration platform, and is drawn from migrations I have led for large-scale systems where downtime was not an option.
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1. Introduction

The monolith has an undeserved reputation. In most of the rooms I have worked in, it is spoken of as a mistake to be corrected,
a piece of technical debt that the microservices migration will finally pay down. This framing is wrong, and it is the root
cause of more failed migrations than any technical decision. A monolith is not a mistake. It is usually the correct early
architecture, the thing that let the business exist long enough to have a scaling problem worth solving. The question is never
whether the monolith was wrong. It is whether the organization has outgrown it, and if so, how to move without stopping.

The instinct, when the monolith starts to hurt, is to replace it. Freeze the current system, stand up a new one built the right
way this time, and switch over when it is ready. I have watched this approach fail so consistently that I now treat the proposal
itself as a warning sign. The replacement takes far longer than anyone estimated. The business keeps changing while the old
system is frozen, so the new system is built toward a target that no longer exists. And because nothing ships until the very
end, there is no feedback, no proof, and no value delivered until a single high-stakes cutover that carries all of the accumulated
risk at once.

The alternative is to migrate incrementally, while the system stays live. This is not a new idea. Martin Fowler named the
general pattern the strangler fig, after the vine that grows around a tree and gradually replaces it. What I want to add is the
discipline of doing it at scale, in a large and busy production system, as a repeatable method rather than an improvisation. I
call it the Strangler-at-Scale Method. Its central premise is that migration is a loop you run many times, once per business
capability, and never a project with a finish line you leap across.

2. Why the Big-Bang Rewrite Fails

It is worth being precise about why the replacement approach fails, because the reasons are structural rather than a matter of
execution, and no amount of talent overcomes them.

The first is what Fred Brooks called the second-system effect. The team building the replacement knows everything that was
wrong with the original and sets out to fix all of it at once. Freed from the constraints that disciplined the first system, they
gold-plate. The replacement accretes every feature anyone ever wanted, grows more ambitious than the thing it replaces, and
slips accordingly. The original monolith was ugly because it was shaped by reality. The replacement is elegant because it has
not met reality yet.

The second is the frozen-requirements problem. A large replacement takes one to three years, and the business does not pause
for that period. Every feature the old system gains during the rewrite is a feature the new system now also needs, so the target
recedes as fast as the team advances. Teams in this situation often resort to freezing the old system to let the new one catch
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up, which means telling the business it cannot have new capabilities for a year. Few businesses accept that, and the ones that
do rarely stay competitive.

The third is the value gap. In a big-bang migration, business value is delivered exactly once, at the end. Until then the
enormous investment produces nothing shippable, which makes the project politically fragile. The first budget scare,
reorganization, or change of sponsor kills it, and the organization is left with a half-built replacement and the original monolith
it never stopped depending on. Incremental migration inverts this. Value is delivered continuously, each extracted capability
is a real improvement in production, and the effort can be paused or reprioritized at any boundary without collapse.

3. The Method

The Strangler-at-Scale Method organizes the migration into five phases, shown in Figure 1. The phases are not a project
timeline. They are a loop, applied to one bounded context at a time, and repeated until the monolith has been hollowed out
and can be switched off. You map the domain to decide what to extract, establish a seam where the extraction will happen,
route the relevant traffic through a facade so it can be redirected, extract and verify the new service, and finally retire the
corresponding path in the monolith. Then you pick the next capability and run the loop again.

The Strangler-at-Scale Method
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Figure 1. The Strangler-at-Scale Method is a loop run many times, not a single cutover.

Running the loop many times, rather than once, is the whole point. Each pass is small enough to reason about, to test, and to
roll back. Risk is spread across dozens of low-stakes moves instead of concentrated in one irreversible event. And because
the system is always in production, every pass produces evidence about whether the approach is working, long before the
migration is complete.

4. The Phases

4.1 Map the Domain

Before any code moves, you have to decide where the boundaries are, and this is a modeling problem rather than a technical
one. The unit of extraction is the business capability, what domain-driven design calls a bounded context, and not the technical
layer. A great deal of migration grief comes from carving the monolith along the wrong lines: splitting it into a data-access
service, a business-logic service, and a presentation service, which produces three components that cannot change
independently because every real feature cuts across all three.
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Finding Seams: From Monolith to Bounded Contexts
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Figure 2. Decomposition follows business capabilities, identified before any code moves.

Figure 2 shows the intent. The monolith is decomposed into contexts that follow business capabilities, such as orders,
payments, catalog, and fulfilment, each of which owns a coherent slice of behavior and data. The test of a good boundary is
independence. A change to how payments work should be containable within the payments context, without a coordinated
edit across the rest of the system. Boundaries that pass this test are worth extracting. Boundaries that do not will simply
reproduce the monolith's coupling across a network, which is worse.

4.2 Establish the Seam

A seam is a place in the code where you can alter behavior without editing the surrounding logic. Before you can redirect a
capability to a new service, the monolith has to have a clean point at which that redirection can happen. In a well-structured
monolith the seam may already exist as an interface or a module boundary. In a tangled one it usually has to be created first,
by refactoring the target capability behind an interface while leaving its implementation exactly where it is. This preparatory
refactoring is unglamorous, and it is where discipline pays off. Establishing the seam inside the monolith, before extracting
anything, means the extraction itself becomes a substitution rather than a rewrite.

4.3 Route Through a Facade

With a seam in place, traffic for the target capability is routed through a facade, a thin layer that can direct each request either
to the monolith's existing implementation or to the new service. Initially the facade sends everything to the monolith, so
nothing changes. As the new service becomes ready, the facade shifts traffic to it gradually, and can shift it back instantly if
something goes wrong.

The Strangler Facade

Extracted Service

Routing
Facade
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Figure 3. Traffic shifts route by route behind a facade, so rollback is always one toggle away.
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Figure 3 shows why this matters. Because the facade decides per route, and increasingly per request, the migration is never a
cliff. You can move one percent of traffic to the new service, watch it, and move more only when the evidence is good.
Rollback is not a fire drill. It is a configuration change. This is what makes the method safe enough to run in a busy production
system, because at no point is there a moment where the old path is gone and the new path is unproven.

4.4 Extract and Verify

Extraction is the step everyone pictures when they think of the migration, and by the time you reach it, it is almost
anticlimactic, which is the goal. The new service implements the capability behind the same seam the monolith exposed.
Verification is where the real work is. Running the new service in parallel with the old one, and comparing their outputs on
live traffic before the new one is trusted, is the technique that catches the subtle behavioral differences that no specification
ever captured. Only when the new service has matched the monolith on real traffic for long enough to be believed does the
facade complete the shift.

4.5 Retire the Old Path

The final phase of each loop is the one most often skipped, and skipping it is how a migration produces a distributed monolith
instead of a clean set of services. Once the new service is carrying all the traffic, the corresponding code and data in the
monolith must be removed, not merely bypassed. Dead code left behind keeps its dependencies alive, preserves the coupling
the migration was meant to break, and quietly re-accumulates as maintenance. Retiring the old path is what actually shrinks
the monolith. A migration is complete not when the services exist but when the monolith they replaced is gone.

5. The Data Problem

Everything above is tractable until you reach the database, which is where most migrations stall, and where the difference
between a real architecture and a diagram becomes visible. It is comparatively easy to split application code. It is genuinely
hard to split the data underneath it, because the shared database is usually the deepest and least visible source of coupling in
the whole system.

Decomposing the Shared Database

Anti-pattern Target
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Figure 4. Splitting the datastore is the hard part of the migration, and where most efforts stall.

Figure 4 contrasts the trap with the target. In the trap, the extracted services are separate processes but still read and write the
same tables, which means they are coupled through the schema just as tightly as they were coupled through the code, only
now the coupling is hidden and harder to reason about. A change to a shared table can break a service whose team did not
even know the table existed. The target is that each service owns its own data and no other service touches it directly. Where
services need each other's data, they get it through an interface or through events, never by reaching into another service's
tables.

Reaching the target is slow and deliberate work. It usually means duplicating data before splitting it, running the old and new
stores in parallel while they are reconciled, and accepting a period of eventual consistency that the monolith's single database
never had to think about. This is the point at which some teams discover that the capability they were extracting is not as
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independent as the code suggested, because its data is entangled with everything else. That discovery is valuable. It is better
to learn that a boundary is wrong while splitting the data than after committing to it.

6. Knowing When Not to Extract

A framework for extracting services is incomplete without a clear account of when not to extract one, because the failure
mode of the microservices enthusiast is a system with too many services rather than too few. Not every module benefits from
becoming a service, and the network boundary that provides independence also imposes real costs: latency, partial failure,
distributed transactions, and operational overhead that a simple function call never had.

The honest test is whether a capability needs to change, scale, or fail independently of the rest. A capability that is deployed
on the same schedule as everything else, scales with the rest of the system, and shares its failure modes gains little from
extraction and pays the full distributed-systems tax for the privilege. When many services must be deployed together to ship
a single feature, the organization has not built microservices. It has built a distributed monolith, which combines the coupling
of the monolith with the operational cost of a distributed system and is the worst of both. The method's boundaries exist
precisely to avoid this outcome: extract what is genuinely independent, and leave the rest in the monolith without shame.

7. Knowing Whether the Migration Works

Because an incremental migration has no dramatic finish, it needs signals that tell you whether it is on track. A few questions,
asked each time the loop completes, do most of the work. Is the monolith actually smaller than it was last quarter, measured
in code and in the data it owns, or are you only adding services alongside it? Can a feature in an extracted capability now ship
without touching the monolith or coordinating with its team? When a new service misbehaves, can it be rolled back by moving
traffic at the facade, without a deployment? And is the number of services that must be released together staying near one,
rather than creeping upward toward a distributed monolith?

Clean answers mean the migration is doing what it was meant to do. Uncomfortable ones usually mean a boundary was drawn
in the wrong place, which is a signal to stop and remodel rather than to push on. The great advantage of an incremental
method is that these signals arrive early, while the cost of correcting course is still small.

8. Conclusion

The monolith-to-microservices migration fails most often for reasons that have nothing to do with microservices. It fails
because organizations attempt it as a big-bang replacement, freezing a moving business behind a rewrite that delivers no
value until a risky cutover at the end. The Strangler-at-Scale Method is an argument for the opposite. Migrate incrementally,
in production, one business capability at a time, with the ability to roll back at every step and real value delivered at every
step.

None of the individual techniques here is novel. The strangler pattern, bounded contexts, facades, parallel running, and
database-per-service are all well established. What the method contributes is the insistence that they be applied as a disciplined
loop rather than a heroic project, and the honesty about the two places migrations actually fail: the data, which is harder to
split than the code, and the boundaries, which must follow business capabilities rather than technical layers. In the migrations
I have led where downtime was not an option, the teams that treated the work as a loop finished. The teams that treated it as
a rewrite are, in several cases, still rewriting.
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