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ABSTRACT

Al can now translate any language into any other, so language lock-in is dying. But the

moat didn't disappear, it moved to the dependency tree, the ORM, and the runtime

contracts no model can cheaply port.
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“LLM code translation is accurate enough to accelerate migrations substantially, and

inaccurate enough to introduce subtle bugs that manual review would catch. The risk is

not that Al translation is wrong. It is that teams treat it as correct without checking.”

— N-iX, Al-driven application modernization: Full guide to making an accelerative shift

Deutsche Bank recently migrated mission-critical
Assembler programs to a modern 3GL despite having
zero in-house knowledge of the original code. Read
that again. The people who wrote the system are
gone. The language it was written in is a dead dialect
nobody on staff can parse. And it moved anyway, be-
cause an Al generated tests for the legacy behavior
first, then translated against them until the outputs
matched. Language familiarity, the thing that trapped
a generation of COBOL systems in place, stopped

mattering.

The industry read this as liberation. If any language
can become any other language on demand, the
decades-old tax of picking a stack based on team fa-
miliarity evaporates. Runtime performance and eco-
system quality become the only rational selection cri-

teria. That part is true. It also buries the real story.

When syntax translation becomes commoditized,
lock-in does not disappear. It relocates to the one
layer Al cannot cheaply translate. Think of the depen-
dency tree. Look at the ORM, the concurrency model,
or the transactional semantics. Call this ecosystem

gravity, the pull exerted by a language's surrounding



runtime, libraries, and framework contracts that sur-
vives even after the code itself is trivially portable.

The moat was never the language. It was everything

bolted to it.

Figure 1: The code lifts off effortlessly. The ecosystem roots hold it down.

I. Why ecosystem gravity, not syntax, is
the real moat

Translating a language is now the easy part.
Translating an ORM, a concurrency model, or a third-

party dependency tree while preserving exact trans-

actional semantics is where migrations still break. A
for loop in COBOL maps cleanly to a Tor loop in
Java. A pessimistic row lock or a specific isolation
level does not map cleanly to anything. Neither does a
garbage-collection assumption baked into how the

original code manages memory.



Syntax does not hold a Java service in place. The
Spring dependency injection contracts do. So does the
JVM threading model, the exact behavior of its con-
nection pool under load, and the library handling
date parsing with a particular timezone quirk the
whole system quietly relies on. An Al can rewrite the
business logic into Go in an afternoon.
Reconstructing the equivalent runtime guarantees
across a different ecosystem is the multi-month

project. No demo shows you that part.

The research consensus keeps landing on hybrid
workflows rather than pure LLM translation. The
most reliable approach combines automated code
suggestions with static analysis and testing, paired
with human validation. ~ AI handles what is unique
about a servicei static tools handle what is common
across services. ¥ Static analysis grounds the model's
probabilistic output in deterministic rules, producing
what researchers call a verified multi-semantic repre-
sentation. l The division of labor exists precisely be-
cause ecosystem-level equivalence resists the genera-
tive approach that makes syntax translation look

effortless.

Anyone selecting a stack must stop evaluating lan-
guages and start evaluating gravity wells. The ques-
tion is no longer "does my team know Python." It is
"how deeply will this framework's contracts and de-
pendency assumptions, along with its runtime be-
havior, entangle themselves into my code over the
next five years." A shallow gravity well is the new

competitive advantage.

I1. The zombie architecture problem

The nastiest failure mode of Al translation is not a
bug. It is a codebase that compiles and passes tests
but remains impossible to maintain. Early versions of
OpenAl Codex produced a specific horror: modern
Java that perfectly mimicked the flawed, archaic ar-
chitecture of the legacy system it came from. ol The

syntax is 2026. The structure is 1985.

This is architectural mimicry, and it breeds what I
will call a zombie architecture: a system that is syn-
tactically current but cognitively dead to the engi-
neers who inherit it. When a production incident hits
at 3 a.m., a modern engineer opens the Rust codebase
and finds COBOL-shaped control flow wearing a Rust
costume. Every instinct they have about how id-
iomatic Rust behaves is wrong. The code follows the

conventions of a language they never learned.

A zombie architecture is a system that compiles
clean and passes every test, yet cannot be de-
bugged by anyone who did not write the origi-

nal it was cloned from.

The reason this matters more than a conventional
bug: bugs get fixed. Zombie architecture is load-bear-
ing. It dictates feature development and incident
triage. It also controls how every new hire ramps. The

trap has been described with unusual precision:

"LLM code translation is accurate enough to ac-
celerate migrations substantially, and inaccu-
rate enough to introduce subtle bugs that man-
ual review would catch. The risk is not that Al
translation is wrong. It is that teams treat it as

correct without checking."

N-iX, AlI-driven application modernization: Full

guide to making an accelerative shift

The defense is not better translation. It is refusing to
translate architecture at all. The stronger workflows
systematically deconstruct the legacy codebase to ex-
tract business rules before rewriting. fel The target
system gets architected fresh around those rules
rather than inheriting the shape of its ancestor.
Translate the logic. Redesign the structure. The mo-
ment you let the AI copy both, you have built a

zombie.



I11. Is test-driven migration enough to
trust the output?

Test-driven migration is the current gold standard. It
works by inverting the order of operations: the Al
writes tests characterizing the legacy system's exact

behavior first, then translates and validates against

them. GenAl's ability to analyze existing applications
end-to-end is what makes this approach possible.

Snowflake migration practitioners describe the same
discipline: define quality tests before conversion, then
run them against both legacy and modern outputs in

[8]
parallel.

Figure 2: lllustrative distribution of where migration failures actually cluster. Syntax is solved; the top of the stack is

TDM is powerful, but it does not resolve the deeper
bottleneck. It relocates it. Al translation shifts the
constraint from writing code to validating semantic
equivalence. TDM is only as good as the tests it gener-
ates. If the Al-authored tests capture the legacy
system's behavior but not its architectural intent,
they will happily certify a zombie codebase as correct.

Every test passes. The structure is still radioactive.

The blast radius of these agentic workflows demands
a different category of engineering rigor. Al agents
that take actions differ from chatbots in kind, not de-
gree. ! A conversational assistant that hallucinates
gives you a wrong answer. An agent that iteratively
compiles and tests its own translations before com-
mitting them across a mission-critical banking sys-
tem can propagate a subtle transactional bug into

production with full test coverage backing it up. That

demands validation of intent, not just output.

IV. The monolith comes back, and roles
splitin two

Polyglot microservices exist largely to let different
teams use different languages. Strip away language
lock-in and that justification collapses. If Al can
translate and compile across languages on demand,
the architectural overhead of running eight services
in six languages becomes an unjustified tax rather

than a feature.

The counterforce is debuggability. In an Al-managed
monolith, the stack trace is unified: when an error oc-
curs, the agent reads a single log and sees the exact
flow from frontend to database before fixing it. ol
Distributed tracing across a dozen microservices is
precisely the kind of context fragmentation that de-
grades agent performance. The same technology that

killed language lock-in will reverse the microservices

era that language diversity helped justify.

Figure 3: Fragmented services collapse back into a monolith the agent can read end to end.

Roles bifurcate under the same pressure. If high-level
languages become write-only compilation targets,
engineering splits into Logic Specifiers, who define
business rules and semantic intent, and System
Operators, who manage the runtime the Al generates
against. Code review changes shape entirely. You stop

reviewing whether the Go is idiomatic and start re-

viewing whether the specified behavior is correct. No
human is expected to read the generated Go as a pri-
mary artifact any more than they read compiler out-

put today.

V. What to actually do before you translate

anything



Decision Wrong framing

Right framing

) Does my team know this
Stack selection
language?

Migration scope  Translate the codebase

Uniform model across all
files

Compute
allocation

Review target Is the Go idiomatic?

Security

Default cloud endpoints
posture

Treat the source language as disposable and the eco-
system as the real migration target. Before any trans-
lation, inventory your gravity wells: the ORM behav-
iors and concurrency assumptions, along with depen-
dency contracts that carry semantic weight. Route
high-effort modules deliberately. The mature pattern
uses static analysis to identify complex modules first,
then allocates a higher-capacity model for agentic re-
pair. This optimizes compute against difficulty rather

than spending frontier-model budget on trivial files.
(11

Refuse architectural mimicry as policy. Extract busi-
ness rules, then architect the target system natively
around them. Demand contextual diffs, not just out-

put: the better migration tools stream a line-by-line

How deeply will this ecosystem entangle itself
over five years?

Translate logic; redesign architecture

Frontier model on complex modules; lighter
model on trivial ones

Is the specified behavior correct?

Private deployment for proprietary logic

diff with explanation of architectural shifts, such as
Redux to Zustand, so a developer sees the reasoning
behind each change.  Keep proprietary logic inside
private, secure model deployments. MITRE's modern-
ization pipeline begins by onboarding legacy software
into a secure environment with private LLM versions

for exactly this reason.

The organizations that win the next decade of mod-
ernization will not be the ones with the best transla-
tion model. They will be the ones who understood
that when language stopped being the moat, the
moat moved. They will map their ecosystem gravity
before an agent cheerfully translates their oldest mis-

takes into a language none of them can debug.



KEY FINDINGS

A European bank moved mission-critical Assembler programs to a modern 3GL with no in-

house knowledge of the original code, using Al-generated tests to validate.

Al can rewrite business logic into a new language in an afternoon. Reconstructing

equivalent ORM behavior, concurrency, and transactional semantics takes months.

Architectural mimicry breeds zombie codebases: modern syntax over legacy structure that

compiles, passes tests, and defeats anyone who didn't write the original.

Test-driven migration is only as good as its generated tests, which can bless a zombie

codebase as correct while missing the architectural intent.

Strip away language lock-in and the case for polyglot microservices evaporates. Monoliths

win because Al agents read their unified stack traces end to end.
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