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Meet the Team

Spencer Peloquin - He is
enrolled in the BSCS MS
program at Old Dominion
University. He has completed
a technical internship at
Tacoma Public Utilities. In
addition, he has experience
in Python, Java, Ruby, C++,
C#, SQL and Fortran. He
lives in Tacoma WA, where
he enjoys running, reading
and hiking.

Aaditya Ghimire(AG)-
He is enrolled in
Computer Science
Program at ODU. He
has experience in Java
+ Spring Boot and with
main focus on Python
deep learning computer
vision.

Caleb Peterson - He is
enrolled in the bachelors
computer science program

at ODU. He has

experience in Java,
JavaScript, C++, and SQL.
His hobbies include video
games and board games.
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Justin Tendilla -
CS Major. Loves

Darius Itam - He is
enrolled in the
bachelors computer
science program as a
senior at ODU main
campus in Norfolk,
VA. He is proficient in
Python, Java,
JavaScript, and C#.
He loves fitness,
esports, and music.

playing guitar,
video games,
and movies.
Experienced in
C++ and Java.

Jordan Kemelhar - IT/Azure
cloud professional and
Senior CS student at Old
Dominion University.
Certified in CyberSecurity
Has experience in Java and
Azure user management.
Hobbies video games, and,
hiking, board games.




Executive Summary L {
Al Pipeline for Legacy Code Modernization
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Problem

Many critical enterprise systems still run on legacy software written in outdated languages such as COBOL.
These systems are deeply embedded in industries such as finance, government, and enterprise infrastructure.
95% of ATM transactions in the U.S. are processed using COBOL-based systems, and over 60% of U.S.
hospitals run critical applications on legacy software such as COBOL and Fortran (Pragmatic Coders, 1).

Impact

Thg problem is that legacy systems introduce security risks, compatibility issues with modern technology, and
large amounts of technical debt. Modernizing them is extremely difficult because these systems contain
complex dependencies and decades of accumulated business logic. It is especially important to port code to
modern platforms for use in cloud applications, which are primarily incompatible with legacy systems.

Solution

Legacy Lift proposes an Al-driven pipeline that analyzes dependencies and incrementally converts legacy
systems to modern infrastructure. It will maintain full compatibility with the infrastructure of the legacy code
while enabling the security/performance benefits of modern programming languages.



Work Breakdown Structure

LegacyLift Full Development Breakdown

Everything to Build, Set Up, Design, or Test — Al-Assisted Fortran & COBOL Analysis Tool for Python Modernization

Development Pipeline
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Purpose:

- Translate legacy code from COBOL to modern Python 3.1
- Solve technical debt with legacy codebases
- Resolve ongoing security and memory issues with legacy systems

Mechanics:

- Uses Gemini Al to convert code
- Translates legacy plugin dependencies into modern package hooks
- Preserves class structure from original code

Benefits:

- Functional equivalent code conversion
- Leverages both Generative Al and human review
- Provides an on-ramp to modern systems



ode Comparison- Cobol

60+ lines for a single input validation e

identification division.

program-id. is-numeric-test.
tas data division.

working-storage section.

@1 ws-user-input pic x(10).
NO OOP -_— paragraph"based procedural 01 ws-user-input-justified pic x(10) justified right.
procedure division.
fl main-procedure.
perform process-plain
()‘A, perform process-zero-fill
perform process-trim

Fixed-width memory declarations (PIC e

display "(plain) Enter a value: " with no advancing

accept ws-user-input
X(].O) if ws-user-input is numeric then
display ws-user-input " is numeric!"
else
display ws-user-input " is not numeric."
end-if
exit paragraph.
process—-zero-fill.
display "(right justify, zero fill) Enter another value: "
with no advancing
accept ws-user-input-justified
inspect ws-user-input-justified
replacing leading spaces by '0'
if ws-user-input-justified is numeric then
display ws-user-input-justified " is numeric!"
else
display ws-user-input-justified is not numeric."
end-if
exit paragraph.
process-trim.
display "(trim) Enter a third value: " with no advancing
accept ws-user-input
if function trim(ws-user-input) is numeric then
display function trim(ws-user-input) " is numeric!™"
else
display function trim(ws-user-input) " is not
numeend-tf
exit paragraph.
end program is-numeric-test.
return go(f, seed, [])
g




Code Comparison - Python

e 15 lines — 75% reduction

e C(Clean function-based OOP-ready
structure

e Readable without
COBOL-specific knowledge

def is_numeric(value):
try:
float(value)
return True
except (ValueError, TypeError):
return False

user_input = input("Enter something: ").strip()
if is_numeric(user_input):
print(f"'{user_input}' is numeric!")
if user_input.isdigit():
print(" It's an integer.")
else:
print(" It's a floating-point
elseer.")
print(f"'{user_input}' is NOT numeric.")




COBOL, Fortran, Ada

Language

Developers

IDE | Tooling

Testing

Documentation

Version Control

Security

Maintenance Cost

Scarce

Proprietary, limited debuggers

Manual, minimal frameworks

Often missing or non-standard

None or proprietary systems

Slow patches, legacy vulnerabilities

High: Specialist rates ($150+/hr)

Infrastructure Comparison

Python 3.11+

Millions: Most taught globally

VSCode, linters, extensions

PyTest, Automated CI pipelines

Docstrings, Auto-generated docs

Git + GitHub + GitHub Actions

Active community, rapid patching

Standard: Competitive market



Feature

COBOL — Python 3.11 Translation
Fortran — Python Translation

Ada — Python Translation

Recreate Original Class Structure
Modern Design Refactoring

Runs on Modern x86 Systems
Plugin / Framework Compatibility
Preserve Comments & Documentation
Audit Logging

Functional Equivalence
Dependency Analysis

Multi-file / Large Codebase Support
CI/CD Integration (Enterprise Scale)

Security Vulnerability Scanning

RWP

Legacy Lift

%4



Current Process Flow

Create a specification document that outlines
what the legacy code does and the l

requirements of the converted code.

Parse and analyse the legacy code to gain insight
on the code’s logic, structure, patterns, and
dependencies.

Map legacy patterns to
corresponding modern language
structures.




Current Process Flow
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Translate legacy code into modern code

mapping found in previous step.

by running a conversion engine using the —l

Test the new code and validate that it is

l

functionally equivalent to the legacy
code.

Refine modern code based on
test results and retest when
necessary.

Once the modern code is proven to be
functionally equivalent, deploy the
code on the replacement hardware.




Solution Process Flow

Solution Process Flow

Legacy Source Code
¥

Pipeline Ingests Code

4

Component Breakdown Dependency Mapping Data Flow Analysis Architecture
| Summary
n

e — — - i
& ! =
Structured Outputs Generated
:

Al-Assisted Mapping

Code Translation
Y

ES
Is Functionality e Refine / Retest
Correct?

NO
Deploy Modern Sys
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This project will produce a prototype software pipeline that analyzes legacy source code and generates structured outputs
describing the code’s components and relationships, demonstrating the feasibility of using Al-assisted techniques to support
legacy system modernization.

Software Type

e  Al-assisted legacy code analysis tool

Purpose

e  Al-assisted analysis of legacy source code
e  Marketed for Consultants.

High-level Function

®  Accept legacy code as input
e  Analyze structure and dependencies
e  Produce structured outputs describing the system
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- Translate legacy code from COBOL (initially) to Python

- Recreate the class structure of the original code

- Refactor code to match modern design protocols

- Enable translated code to run on a modern x86 PC Operating System

- Contain full compatibility with any existing plugins or frameworks

- Translated code will be fully equivalent in function to the original code
- All comments and documentation will be intact

- Contain an audit log of all changes made to the original code
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What it Will Not Do /.
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- Be able to run unmodified on legacy hardware

- Run its own code

- Translate or decompile binary modules

- Retain any or all technical debt

- Assume missing functionality

- Access the network or external/cloud drives

- Guarantee the absence of bugs or security issues

- Convert legacy code into code of a completely different nature
- Function as a chatbot, game engine or “swiss army knife tool”



Competition Matrix L
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FEATURES Our Product ChatGPT IBM Watsonx Azure Migrate LEGACY
Code Assistant

Legacy Code v/ V4 v v/
Conversion

Dependency Analysis v/ V4
Full Compatibility with v/

Plugins or Frameworks

Al Incremental v
Translation Pipeline

New Code has v v v
Functional Equivalence

with old code

Audit log of changes v/ 4
Modern OS/x86 v/ Ve v/

Compatibility
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Current competition includes IBM and Microsoft. These models use in house Al
conversion tools based on Copilot models. These tools also come with enterprise
support and are open source. The key difference between our model (Legacy Lift) and
theirs is that our model uses the Gemini model. It is fully backed by a University CS
department and does not collect data for sale. Other research projects from universities
like Stanford and MIT hold this model, and should provide proper benefits for a

company.
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Major Functional Components "

Python CLI -> Provides the Conda shell to run the code

Tech stack:

Program runs -> The Legacy Lift Software is initialized on the cloud PC

9 Code Parsing -> The Legacy Lift Software takes tokens and classes and sends them to Gemini
L - Container - Docker : 55
Sends to Gemini -> Gemini parses these tokens and generates compatible classes
A - Cloud - Google GCP Dependency analysis -> The tokens are analyzed for possible dependencies and compatible
classes

M - DB - MyS QL Converts Code to target language -> These classes are rebuilt for Python with a focus of

creating modern code over preserving legacy quirks
P — L angu age — Python Verify integrity -> check for corruption and verify all classes are valid
Makes sure it can run -> run the first 10,000 tokens on the bare metal for stress testing

Validates one to one functionality -> A series of unit, system and integration tests are run to
ensure 1:1 compatibility

Deploys new code -> create a Conda Environment to deploy new code



Algorithms

Parsing & Abstract Syntax Tree (AST) Construction
Component Detection & Inventory

Dependency & Relationship Analysis

Al-Assisted Analysis Layer

Graph & Visualization Algorithms

Supporting / Utility Algorithms



Database Schema

LegacyLift ER Diagram

Al-Assisted Fortran & COBOL Analysis for Python Modernization

PK project_id PK file_id PK user_id
project_name FK project_id 4<———P email
client_name file_name full_name

industry role
project_type language(COBOL/Fortran)

: 4
target_language file_type components
total_lines

status

created_at content PK component_id
content FK file_id
uploaded_at type

T T ai_confidence PIOJECLLIs&fS

Foreign Key Foreign Key suggested_python b FK project_id
¢ FK user_id

¢ access_level
dependencies analyses analysis_outputs composite PK

PK dependency._id PK analysis_id PK output_id :
PK project_id FK started_at FK outlysis_id

FK source_component_id status analysis_id FK project_id
FK target_component_id ai_model_used output_type ~» FK user_id

Fh ?ﬁgm%%rgy_typechALLs overall_confidence content (JSONB) access_level composite PK
conﬂdencei findings_summary exported_at
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®Primary Risk : Users over-trust Al in the COBOL-to-Python translator, assuming consistent accuracy despite
frequent hallucinations in code logic, data handling, or refactoring.

®Real-World Evidence : Numerous lawsuits and sanctions against Al users (e.g., lawyers fined $1,500—$86,000
for hallucinated legal citations); enterprise hallucination losses estimated at $674 billion in 2024.
®Probability : High — Al confidently wrong outputs are common (e.g,, 17—34% hallucination rates even in
specialized legal Al tools).

®Impact Rating : 4/5 — Heavy financial (fines, rework, lost revenue) and reputational costs for a small
modernization startup.

® Specific Relevance : Critical for legacy migrations where errors in translated COBOL business rules or Fortran
numerical code can cause production failures or compliance issues.

®Key Recommendation : Strong disclaimers, mandatory human review, and clear limitation disclosures in all
client engagements to reduce liability.
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eIncompatibility & Technical Debt

e Compatibility between legacy and modern Python
eSustainable Revenue Stream/Cash Flow
eMigration Failure Risks

o Al Over-Trust Amplification

eImplementation and Support Challenges
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Discovery and Assessment

Initial evaluation costs range from $2,000 to $10,000, providing tailored project insights
for clients.

Framework Implementation

Implementation services are priced $5,000 to $20,000, reflecting increased complexity
and customization.

Full Migration

Comprehensive migration services cost $20,000 to $80,000, covering exte
technical work and support.

Annual Maintenance

Ongoing maintenance is $2,000 per year, ensuring continued performance
reliability for clients.




Development Tools

Visual Studio Code
Python 3.1

Windows 11/Ubuntu 24.04
Miniconda

MySQL Server

GitHub + Git

Gemini

Docker

n
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Libraries and Frameworks

- FastAPI - API Framework

- Psycopg?2 - PostGreSQL driver

- ANTLR4 Python runtime - COBOL/Fortran Parsing
- NetworkX - Network Graphing

- LangChain - Gemini Integration

- Python-dotenv - Environment Management

- React - Frontend

- Pytest - Unit testing

- f2py [ numpy [ scipy - Data Manipulation



roject Mockup

</> LegacyLift

@ Dashboard

Y7 Upload Legacy Code
Recent Analyses

& Component Library

€ Dependency Graph

€2 Allnsights

C Export Center
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Al-Assisted Fortran & COBOL Analysis for Python Modernization

@ Dashboard  New Analysis

Upload Vn
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Project Type

Project Type

Project wittren ®

Analyze with Al

1
| <> I
COBOL /
Fortran

COBOL

29.80 m

Fortran

15.00 m

Projects

Dependency Explorer

Live Analysis x
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Scteran
Summary
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=3% = 20%
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Consulting Mode ~ Consultant 0
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e

Deganary

Structing Results
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41,000 12,000 13,000 nN

43,000 12,000 14,000 n

Note: All Al-generated analysis requires human validation before deployment.
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Major Functional Components Diagram L
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€ ~

Legacy Lift Architecture

Layer HTTPS @ GCP Cloud Load Balancer
_—
. Results
Users / Developers returned
I clude
™ e
Conveed "
Legacy Code @ m(‘ $> - e
Containers - <
on GCP Frontend/Ul Layer Upiead Core Conversion Engiic Backend/API
- Python FastAPI Engine - Python Layer - Python
Python Code
Layer =
Docker
Containers ‘ MySQL Database -
on GCP (Cloud SQL on GCP)
Cloud Storage @ Docker Pub/Sub Cloud L‘ogging Secret Manager
& Monitoring
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Major Functional Components Diagram

Legacy Lift

Al-Powered COBOL/Fortran to Modern Python Conversion Pipeline

& > | © il
2 B 7 ey 9 m

—

Code _ Sendto , Code | Verify _ Stress

Python _, Program _,
Testing

CLI  Initialization Parsing Gemini Conversion Integrity

& .. Gemini
'L]|:" Gemini pair PN Conda

Prelis’

#3776AB #3776AB  docks Analysis & Validate 1:1
Generation Functionality J

L T

® Green = Automated Conversion & Deployment

Blue steps = Core Pipeline e Purple = Gemini Al
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Legacy Lift is a viable solution for small businesses seeking a stable, cost effective
means for updating and modernizing their legacy code infrastructure.

Questions?
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