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1 The Problem

Enterprise organizations run on legacy code. Across
industries—financial services, insurance, government,
healthcare—critical business systems are written in lan-
guages like COBOL, and the expertise to maintain them
is disappearing. COBOL alone poses a significant risk:

e 200B+ lines of COBOL still running [6]
e 95% of US ATM swipes touch COBOL [11]
e 92% of COBOL developers retiring by 2030 [8]

The workforce that understands these systems is aging
out, and replacement hires are increasingly difficult to
find—even as salaries for COBOL engineers continue to
rise year over year.

There are simply fewer and fewer people who can
maintain, debug, or extend these business-critical sys-
tems.

Manual Migration Mostly Fails. The natural re-
sponse is to migrate away from legacy languages. But
legacy modernization has a poor track record: 74% of
organizations that start a modernization project fail
to complete it [1], and 70% of digital transformation
initiatives fail to meet their stated goals [7], finishing
over budget or with significant scaling and performance
losses.

The Missing Piece. An effective migration requires
deep expertise in both the legacy system and the target
language. Such a combination is not common, and with-
out both you risk a migration leaving you with a modern
implementation still rooted in the legacy architecture.
You may have succeeded in moving away from COBOL,
but your code base is no more maintainable than before
and may have lost business logic in the translation.

2 How AI Agents Can Help

AT coding agents are uniquely suited to the legacy migra-
tion problem. Modern large language models have broad
familiarity with both legacy and modern programming
languages, which let them bridge the dual-expertise gap
that makes human migration so difficult.

Proof-of-Concept. In a previously-published blog
post, we demonstrate how OpenHands can successfully
migrate COBOL to Java [9]. It includes a reference
implementation comprising about 470 lines of Python
built on the OpenHands Agent SDK [12] and relies on

techniques like iterative refinement to steer solutions
toward defined quality bars, even for code bases too
large for an agent to handle in a single pass.

The reference implementation provides an example
COBOL program, making it a low-barrier way to demon-
strate the efficacy of Al agents in modernizing legacy
code.

3 Difficulties in Scaling Up

The iterative refinement workflow works well for small-
to-medium code bases. But legacy enterprise systems
are orders of magnitude larger and understanding the
business logic requires a holistic view.

This presents unique challenges for coding agents,
even when equipped with modern language models that
process hundreds of thousands of tokens at once. Per-
formance starts declining well before models hit their
context limit: agents get stuck in loops, lose track of
where they are, and quit before the job is done [5].

The Parallelism Problem. The natural fix is to
rely on multiple agents. Modern agentic tools support
this paradigm via subagent delegation [2, 3], where an
agent orchestrates other agents, each with their own
task and context, before bringing the results together.
Some workloads allow these sub-agents to run in parallel,
which dramatically improve the speed with which an
agent can resolve a task.

But parallelism introduces a serious coordination prob-
lem in software development tasks: if two agents touch
interdependent code, they can make incompatible de-
cisions and invalidate each other’s work. For example,
if an agent attempts to fix a class and generates two
sub-agents, one might restructure the interface while the
other is writing code that depends on the old version,
resulting in a frustrating cycle of agents undoing each
other’s progress.

4 Scaling with the Large Codebase SDK

The Large Codebase SDK solves the scaling problem by
combining Al agents with static analysis. It extends the
OpenHands Agent SDK with dependency-aware tooling,
so agents work with the structure of the code rather
than against it.

In a recent evaluation, the Large Codebase SDK was
used to successfully migrate a 40+ program, 60+ file
COBOL project to Java. In doing so it:



e Removed mainframe dependencies so the source
could be run locally

e Established behavior tests to ensure the migration
preserved business logic

e Produced a Java implementation that met partner
requirements for both functionality and quality

The same workflow without the Large Codebase SDK
demonstrated all the issues typical of single-agent so-
lutions, and only managed to migrate a third of the
necessary business logic.

Dependency Graph. The SDK uses tree-sitter [4]
to parse source code and build a dependency graph that
maps how functions, classes, imports, inheritance, and
API calls interact throughout the entire code base. The
result is easy to visualize and clearly demonstrates the
complexity of even small software projects. Fig. 1 con-
tains an example dependency graph of a portion of Open-
Hands itself.

Figure 1. A dependency graph of the Open-
Hands SDK [10]. Nodes correspond to files in the
openhands. sdk module, and edges to imports (oriented
from importers to importees). Node size is scaled with
the number if incoming edges. The red edges indicate
cycles in the import structure.

Dependency analysis is language-aware, with full sup-
port for Java, Python, Scala, and COBOL. Additional
languages can be supported on request.

Understanding the Dependencies. The depen-
dency graph provides a granular view of the code be-
fore an agent ever gets involved. Using a combination of
graph-theoretic algorithms and a semantic understanding
of the underlying code, this granular view is transformed
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into batches of files that can be processed independently.
Batches contain related files, so that a human can easily
review the generated changes, and are ordered so that
agents will resolve a batch only when all of its dependen-
cies have been handled. A batch graph generated from
the dependencies in Fig. 1 is shown in Fig. 2.
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Figure 2. A batch graph generated from the
openhands.sdk dependencies shown in Fig. 1. Nodes
represent groups of files (and scaled by the number of
files), while edges capture inter-batch file dependencies.
Note the simpler structure, lack of cycles, and clear or-
dering: starting from the bottom and working upwards,
we explore the batches only when all of their dependen-
cies have already been explored.

Concretely, that means the Large Codebase SDK or-
chestrates agents to work on files only when changes
cannot conflict with earlier work. This ensures progress
is durable and the resulting code base is coherent. As
an added benefit, the Large Codebase SDK understands
when two batches of work are truly independent, en-
abling safe parallelism at enterprise scale.

Extending the OpenHands SDK. The Large Code-
base SDK provides a number of abstractions to orches-
trate the full refactoring pipeline: tracking per-batch
progress, handling failures and retries, and coordinating
parallel execution. It uses fizers (instances of Open-
Hands) to apply changes and verifiers (OpenHands, CLI
tools for type-checking or security scanning, LLM review)
to validate the changes.

Because it is built on OpenHands, the Large Codebase
SDK can spin up work locally or in the cloud and is
model-agnostic. It works with Anthropic, OpenAl, Azure,
or locally-hosted models. This is critical for organiza-
tions with data sensitivity requirements or regulatory
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constraints that prevent sending proprietary code to
external APIs.

5 Get Started

OpenHands is currently accepting applications for the
Q1 2026 Proof of Concept program. Participants work
directly with our forward-deployed engineering team
to validate real workflows and outcomes, with a path
toward broader enterprise rollout.

Who It’s For. The PC program is designed for multi-
user teams with large codebases—COBOL or other-
wise—that want to validate Al-assisted refactoring and
migration workflows before committing to enterprise-
wide adoption. Participants get direct engineering sup-
port, a voice in shaping the product, and success mea-
sured by proof and readiness.
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