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Al & Legacy Code Migration

SAS-Scripts to Python-Scripts?



Industry overview - Fight of SAS, R and Python in numbers
SAS loses its attractiveness by younger professionals, while Python has gained popularity.

SAS, R or Python: 8-Year Trend
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For several consecutive years Python is fighting to be in TOP 3
most popular programming languages, while SAS barely makes it
to the ratings. R found its place in the middle.
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70%+ SAS
@Ie» programmers are

-

h Students choose
s to learn Python

Why Python?

Versatility

Fast Growing Ecosystem
of Libraries and Packages
Community Support
Ease of learning

Cost Effectiveness

High Job Market
Availability

R =

o Uk w
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Industry overview - Al Potential

Al has the potential to provide substantial benefits when implemented in specific use
cases in financial industry, according to McKinsey & others

_ 0 . . The direct impact of Al on software engineering productivity. Impact for
25 40 /0 Productivity Increase banking sector is estimated to be the highest after high tech industry.

_ 0 . As percent of operation profits for key use case, legacy code conversion
9 15 /0 Value Potential being the biggest value driver

20/ Employees regularly While total of 83% percent of all respondents from financial services industry
4 0 using Al tools say they’ve had at least some exposure to Al tools

Reported Cost Across respondents in risk departments, 5% reported more than 20% cost
440/0 decrease, 13% - a decrease from 20-29% and 26% a decrease of less than
Decrease
10%
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Beyond ChatGPT?
What to look for in a code translation and migration tool?

(@

/,

Ability to utilize the best Customized for your language  Al-Testing & -Documentation,

Al models available pairs and data architecture Enterprise-grade Workflows
Ability to switch to a different and RAG-pattern code database filled with examples Al-automated testing and code
better Al model as soon as it becomes and adjusted to match the particular target documentation to support the process
available, as better and more powerful architecture, coding standards and beyond the code translation. Ideally,
models are likely to be available in the requirements coupled with configurable prompt enterprise-grade workflows and full audit
next months engineering trail.
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Al Augmentation

Where to use Al in a code migration project?

Al Code & Split the legacy code base in code complexity
*]1- Architecture buckets, extract basic stats
Analysis Create architecture flows and ER diagrams
Al Code Add in-line comments to legacy code

Com menting Both prior to translation and after translation

Translate code automatically based on the
customized Al agent (target language libraries,
styles, architecture examples)

Create automated tests

Decrease manual quality control efforts until code is
production ready

Al Generate human-readable summary of what each
Docu mentation particular script/piece of code des

050—
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Case Study

Bank-wide SAS-to-Python Migration



Real-life code migration with Al

&7 Legacyli

Case Study: How to utilize Al to migrate SAS code to Python and Snowpark 1/2

Problem: # bank wants to migrate away from SAS and into Python to modernize its reporting and business analytics.
° Python with Jupyter and Snowflake/Snowpark are the tools of choice.

1. Human - Written SAS Code

- Own estimate 5700 PDs
from own business SAS users
- SAS-transformations
- Calculations work
— Analytics & Reporting

Gsas

!

Python/Jupyter

Jjupyter

2. Auto-Generated SAS Code

500.000 lines of code
ETL code
Visualizations
Monitoring Analytics

Gsas

!

Python Snowpark

Challenges

Very high effort estimates if done internally
Blocking of internal resources, i.e.
almost impossible to be done internally

Which options are there to supercharge
such a migration project with Al?

Or is Al only good for generating

images and LinkedIn posts?

PoC Results:

Coming up at the end of presentation
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Case Study: Results
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Case Study: How to utilize Al to migrate SAS code to Python and Snowpark 2/2

LegacyLift

- SAS — Python Al Agent

- SAS — Snowpark Al Agent

- SAS — Python Al Agent
that maximizes SQL

Project Team

Project Business Data
Manager Analyst Engineer

0.5FE 1FE 2 FE

Client Side @ @
SAS

IT SAS
Expert  person
0.2FE 0.2FE

Client supportis vital due to familiarity with the codebase
making customization easier and resolving issues faster.

PoC Results

Human-generated SAS code

Low Complexity: Mid Complexity:

High Complexity:

40 %

Savings: 60 O/O 50 0/0

SAS-generated ETL:

Improvement over human generated code translation

Overall project savings vs fully human code migration

50 %
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Demo: Legacy Code Migration in Action
using
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Thanks for your attention!
Questions?

Karllvo Sokolov Daria Kovalchuk Daniel N. Huber
Managing Partner Product Owner Principal Data Scientist
@ ivo.sokolov@specific-group.com @ daria.kovalchuk@specific-group.com @ daniel.huber@specific-group.com

L ran ) [ en ) L an )
A Tel: 1436648337312 £ Tel +43 67764373288 € el +43 14892528
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Backup Slides

Information on LegacyLift
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Distinct Features

We provide a range of model choices, all optimized with carefully crafted prompts, to ensure
the best performance and results

Choose between multiple secure public and private LLMs
Select the language pair you need
Use specific libraries based on your target system architecture

Z Maximize or minimize SQL usage

Adhere to any other company standard by creating new agents

End — 2 — End Migration Workflow Available Languages

- Human-in-the-loop SAS Python / also optimized for Snowpark

- Fits into your modern system architecture
- Testing & Validation

- An experienced development/consulting team at hand PL/1 Java

COBOL —— SQL/also optimized for Snowflake

12 powered by @ SrG a8 Trons



13

&7 LegacyLift

Feature Overview

Legacy Lift offers all features needed for enterprise scale code translation projects

Human in the

Model choice

on-premise & cloud

loop

— €9 tegacyitt — ([T
]

Workflow for

Custom Code

enterprise-scale
migrations

Styles

This it how it works:
Upload the code example for Al analysis, which splits the code into functional blocks and selects the best example from the RAG database. This optimized example, along with
tailored prompts, is sent to the LLM model, with the process iteratively refined through multiple feedback loops for accuracy and efficiency.
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Features - Project Management

Effortlessly track and manage your translation projects

‘Z LegacyLift Projects ; Alexandra Abraham 8 ¢ Dark mode:
£ Dashboard Search... Progress Status 3 -+ Add Project
B3 Projects Project Name = Description Progress Status Action
@ User Management CoreBank Data Migration Project AL B AL AT R 56% @ Active [ 2 Dev Tool ] [ 2 File Management ] [ & Edit ] @ Delete

CoreBank Integration Platform CoreBank Integration Platform 65% 1 ® Active [ 2 Dev Tool ] [ 2 File Management ] [ ¢ Edit ] [ Delete
& Role Management

Regulatory Compliance System Regulatory Compliance System 0% @ Active [ A Dev Tool ] [ 2 File Management ] [ & Edit ] W Delete
</> Code Converter

Payment Processing Implementation Payment Processing Implementation 40% | ® Active [ A Dev Tool ] [ 2 File Management ] [ & Edit ] [ Delete
Agents

Fraud Prevention Enhancement - Fraud Prevention Enhancement 54 % | ® Active [ A Dev Tool ] [ 7 File Management ] [ & Edit ] W Delete
¥ Analytics v

@ F SPECIFIC
GROUR



Features - User Management

Efficiently administer user access and permissions, ensuring secure and organized process

€7 Legacylift
£ Dashboard

5 Projects

2 User Management

& Role Management
</> Code Converter
& Agents

¥ Analytics v

@ SP SPECIFIC
GROUP

15

User Management

Employee Name

John Doe

Sam Smith

Liam Holmes

Harry Kane

Kate Hudson

Projects, Roles

Fraud Prevention Enhancement:

Fraud Prevention Enhancement:

Fraud Prevention Enhancement:

Fraud Prevention Enhancement:

Fraud Prevention Enhancement:

Admin

Admin

Admin

Admin

Admin

Username
johndoe
Sam_Smith
Liam_Holmes
Harry_Kane

Kate_Hudson

®

&) Legacylift

; Alexandra Abraham v A & Dark mode:

Email Address

john@example.com

Sam_Smith@mail.com

Liam_Holmes@mail.com

Harry_Kane@mail.com

Kate_Hudson@mail.com

(4w
(o)
(e




Features - Role Management

Defining access roles within the system to manage permissions and responsibilities

€7 Legacylift
= Dashboard
£ Projects

2 User Management

Role Management

</> Code Converter

@ Agents

¥~ Analytics v

O SrG &5
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Role Management

Search..

Role Name

QA

PM

Developer

Admin

Permissions

Project: read
Role: read

User: read

Project: delete read create update

Project: update read

Role: update delete read create
User: create read update delete

Project: create update read delete

; Alexandra Abraham Vv

Description

Administrator role

&) LegacylLift

a & Dark mode:

-+ Add Role

Action

e - oo

el - oo
e - oo

o
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Features - Agents

Easily create and adjust agents to your company requirements

Legacv Agent Management Alexandra Abraham
Z Dashboard
& Projects , Get an overview
SAS 2 Python Standard b SAS 2 Python (Snowpark) p  SAS 2 Python (Max. SQL) COBOL 2 Java (Hibernate) .
, : : : of available
2 User Management
agents and
1  Role Management
Project1  Project 2 Project2  Project 5 Project1  Project 2 Project 3 Create your own
«/> Code Converter
SAS - Python SAS = Python SAS = Python Cobol = Java
Edit Agent
o o .@__. PL/12 Java
Agent Name = Key * Model
Project 6 SAS 2 Python Standard || ssssesssssssssssassssssassnes GPT-3.5 o
PL/. > Java Input Language Output Language Libraries

<
<>

SAS < Python x pandas x numpy x scipy

Customization

Customization for SAS 2 Python Standard

O SrG =" 4
Maximize SQL
Icon
Select language o © ©®© - D9 O
pairs, libraries,
LLM Models.

Add customized o m
prompts
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Features - File Management

Connect to GIT to see project files overview and their progress and complexity

€2 Legacylift

= Dashboard

A User Management
#  Role Management
<> Code Converter

& Agents

= Analytics v

SPECIFIC
GROUP

(CR=Toy
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File Management

Status 2

File Name =

customer_data_integration.sas

mortgage_underwriting_analysis.sas

funds_transfer_validation.sas

regulatory_reporting_compliance.sas

anti-money_laundering_monitoring.sas

loan_portfolio_management.sas

wealth_management_analysis.sas

credit_risk_assessment.sas

treasury_operations_optimization.sas

Basel_lll_reporting.sas

credit_scoring.sas

Status

In Progress

In Progress

Done

In Progress

In Progress

Done

Done

In Progress

In Progress

Done

In Progress

Complexity

Last Update Time

2-20-202410:43

2-18-2024 11:23

2-14-202414:34

2-12-2024 0912

2-05-202415M

2-01-2024 13:34

2-05-202415:43

1-25-2024 14:22

1-18-2024 12:55

1-17-2024 11:51

1-15-2024 16113

Alexandra Abraham *

Responsible Agent Complexity
Zain Saris Python2SAS MEDIUM
Lydia Rosser Python2SAS Low
Hannah Calzoni Python2SAS MEDIUM
Alfredo Donin Python2SAS HIGH
Talan Franci Python2SAS HIGH
Paul Davis Python2SAS MEDIUM
Martin Vtrovos PythonZSAS LOW
Aram Shafir Python2SAS HIGH
Giana Curtis Python2SAS MEDIUM
Ryan Garcia Python2SAS HIGH
Christian Thomas Python2SAS MEDIUM

&) Legacylift

a & Dark mode:

+ Connectto GIT

Lines Action
Analyze
3 | & Edit | complexity
with Al
& Edit |
234 | & Edit |
. Track project
1998 . - | progress on
56 (& Egi files level
554 & Edit
768 | & Edit |
223 | & Edit |

453 [ & Ed |
879 o Edit |
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Features - Code Translator - Commented Code

&7 LegacyLif

Clear and concise comments within your legacy code for easy understanding and reference

€5 Legacylift Code Converter

2 Dashboard

& Projects ’ @

@ Role Management ®
Use the entire VS

Code functionality

rightinside Legacy

Lift, such as

gitintegration,

automatic

unit testing and

more

0 SrG 55T
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Bl ¥ oeveompler @04

rint data

client_data_with_age;

; Alexandra Abraham ] & Dark mode

s $10
5 $16
r(&dc )
given d
&dob, )
Change Al
8752 pods:Mark ey Ammcre Agent with
s v e s e cnilutes Frou dave CF Eirth few clicks
da < 114 lata St
se(date of birth, today()); /* calculate age '
18 ' t the
k
;‘L' 1
42 t pate
. ck
4 t_data_with_ag
proc print ¥
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Features - Code Translator - Translated Code

Seamlessly converted legacy cod

Code Converter

€% LegacyLift

2 Dashboard

WORKSPACE

B Projects

legacy
sxample_1.sas
2 User Management example.2isas

example_3.sas

anagement
commented

example_2_commente

<> Code Converter )
translated

® example_2_translated.p:

&2 Analytics

Easily navigate, S
organize, and

manage your

code repository

> OUTLINE

0 SrG 55
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example_2

data client_data;
input name $20. date of birth MMDDYY1@. income risk class $1e.;
format date of birth MMDDYY10.;
datalines;

John 01/15/1990 50000 Middle
Jane 08/25/1985 160000 Low
Bill 12/02/2000 45000 High
Alice 03/14/1975 80000 Middle
Bob 07/07/1995 55000 Middle
H

run;

#macro calculate_age(dob, date);

floor((int(&date - &dob) - (substr(&date, 6, 5) < substr(&dob, 6, 5

#mend calculate_age;

data client_data with_age;

set

ient_data;

age = %calculate_age(date of birth, today());
%include = (age >= 18);
run;

proc print data=client_data_with_age;
run;

57 No Profile

workspace

7) LegacyLift

e into modern languages, ensuring functionality and efficiency

Alexandra Abraham ~ a & Dark mode: [l

DE Do

NTED COL TRANSLATION

# 1. code MnuL start: datg 2

import pandas as pd

client_data = pd.DataFrame(

"name': ['John', 'Jane', 'Bill’, 'Alice’, 'Bob'], Beneﬁt from

‘date of birth': ['01/15/1990', '08/25/1985', '12/02/2000', '©3/14/1975 /] .

:';-li:;y\{;;‘[:(.wm» ¢ 55000 Convenlent
syntax
highlighting

45000, 20000

’

‘Low', ‘'High', ‘Midd

client_data[ ‘date_of birth'] = pd.to_datetime(client_data['date_of_birth'], %
# 1. code block end: data #

# 2. code block start: %macro #
from datetime import datetime

def calculate age(dob, date):
# Convert date strings to datetime objects
dob = datetime.strptime(dob, '%v-%m-%d')
date = datetime.strptime(date, '%Y-%m-%d')

¢ Calculate the difference between the given date and date of birth in
# subtract 1 if the birth month and day are later than the given month
# then divide by 365.25 to get the age in years

age = (date - dob).days // 365.

return age
# 2. code block end: ¥macro #

# 3. code block start: data #

import datetime

def calculate age(born):
today = datetime.date. today()
ret

1 today.year - born.year - ((today.month, today.day) < (born.month y)

client data with age = client data.copy()

client_data with_age['age'] = client_data_with_age['date_of_birth'].apply(c ag

client_data_with_age['is adult'] = client_data with_age['age’'] >= 18

# 3. code block end: data #

# 4. code block start: ¥include #

# This is not a valid Python statement. It appears to be an attempt to crea at

# Example:

age = 20

powered by @ SrG a8 Trons



21

&7 LegacyLif

Project Plan

We still need capable human teams to complete the entire migration process.
Human-in-the-loop + Al agents + workflow tooling fit for the enterprise

v
-:,9) Thoroughly assess the legacy codebase to
o] - AnalySIS = understand its structure and requirements for a
[
' S successful translation.
‘ & I Strategize the translation process, outlining the plan
v———‘ 2 *— Architecture % 8 and architectural considerations for the updated
S % code.
7
g
o ,
Development 5 Implementthe designed chahges and tr.anslate the
. code wi e help of Al tool, incorporating modern
3 2 de with the help of Al tool t d
& Integratlon o language standards, data integration.
4 Testing & 3 é Test t.he translatgd codg to ensure functionality,
Rollout .g o identify and rectify any issues. Al-generated
O & | documentation.
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