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Agenda

1 |  Introduction : mission modernisation
2 |  Git, vscode et Merlin V2
3 |  Code Assistant pour le développeur RPG

S30 - Développement moderne, Merlin, Code Assistant sur IBM i



01_API-zation / REST / Core Business Integration

02_DB2 Data Modernization: from Native to SQL 

03_OpenShift, Merlin and DevOps

04_Open-Source Adoption with Legacy on IBM i

08_Data Governance  MLOps with CP4Data

09_ Infuse AI in core business apps

01_API-zation / REST / Core Business Integration

02_DB2 Data Modernization: from Native to SQL 

03_OpenShift, Merlin and DevOps

04_Open-Source Adoption with Legacy on IBM i

05_Power/IBM i move to cloud: IBM Cloud PowerVS 

06_IBM i Resilience: PowerHA, DB2 Mirror

07_Ansible Automation and AIOps

08_Data Governance & MLOps with CP4Data

09_ Infuse AI in core business apps

NEW: IBM Watsonx Code Assistant for Z

Let’s create↷
value together

IBM i / IBM Z Architects & Experts
Contact IBM i : benoit.marolleau@fr.ibm.com

Data & AI 
Squad 

Sustainability Squad

IBM Z &  
Modernization Squad

IBM Client Engineering | EMEA

Hybrid Cloud 
& AIOps Squad

C    m D m  , A  h         W  k h p , MVP P     yp   …

IBM TechXchange / © 2024 IBM Corporation

Example of IBM i modernisation workshops: 

https://ibm.box.com/v/01-iws-deepdive-pdf
https://ibm.box.com/v/dds-to-sql-db2fori
https://ibm.box.com/v/merlin-intro-mop2
https://github.com/bmarolleau/vms-iot-dashboard/blob/main/README.md
https://github.com/bmarolleau/retailOne
https://ibm.box.com/v/machinelearning-ibmi
https://youtu.be/lFbe_7u21mI
https://youtu.be/pErewWCHaMw
https://youtu.be/RCn8j9qSf9w
https://youtu.be/cHWDmc4J6NI
https://youtu.be/cFtLOstlTlQ
https://youtu.be/Uw_ePb8Hz3o
mailto:benoit.marolleau@fr.ibm.com
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Mission: 
modernisation
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Les attentes majeures en 2024

5

https://www.fortra.com/resources/guides/ibm-i-marketplace-survey-results

1. Cybersecurité

2. Compétences
3. Modernisation

4. HA & Automatisation
5. AI 

https://www.fortra.com/resources/guides/ibm-i-marketplace-survey-results


RPG

COBOL

1988

• Monolithic
• Waterfall 
• Intertwined
• Punch Card based 

RPG  

2000

RPG
COBOL

EGL HATS

• Monolithic
• Waterfall 
• Intertwined
• Punch Card based 

RPG 
• Re-facing UI
• SQL , ILE 

IBM i
2008 - Present

Modern RPG
COBOL

SQLDevOps

REST 

Apis

• Modular
• Agile
• Self Documenting
• Microservices
• ‘N  m l’
• Open

Mission: Modernisation



© Copyright IBM Corporation 2024

Data Centric 

Modular & Layered, 
M d    T  h, D      P        (MVC…)
Horizontal (technical) Layers

App Centric Monolith
Hard to Maintain & Adapt to 
business change

DevOps Ready

Capacity to Innovate vs. Risk

Microservice
12 Factor Design, Loosely coupled services
Vertical (business) layers

Modernization: 
- Code
- Database
- UI 
- Dev & Ops Practices

Mission: Modernisation



© Copyright IBM Corporation 2024

Avant
(AS/400, iSeries)

Aujourd’hui et demain

And more to come…

Mission: Modernisation
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RPG

Analytics & 
Business Rules

Push Notificat ions

POWER10

Event Notifications

IoT Broker

IoT / Video Management Dashboard

Event Processing

MQTT Device
+ Object Detection

Raspberry pi

Démonstrateur des capacités de l’IBM i

➔ IoT & Event Processing & dashboard
➔Db2 for i: NoSQL/JSON & Geospatial Analytics
➔ RPG: Core Business Rules & integration

Ex: Connected Warehouse Mgt System

https://github.com/bmarolleau/vms-iot-dashboard

Mission: Modernisation

https://github.com/bmarolleau/vms-iot-dashboard
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Git, vscode, Merlin
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Git
Modern Source Control and Branching

• Les autres équipes de dev utilisent 
G   p    l    dé  l pp m    ….

• Pourquoi pas avec du RPG ??

• Tous les compilateurs ILE ont été 
m   à j     l y   d      é  …. 

• Démarrer rapidement ? 
https://codefori.github.io/docs/#/pag
es/developing/local/git

https://codefori.github.io/docs/
https://codefori.github.io/docs/
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▪ Plusieurs styles: GitHub flow,  GitFlow (Merlin) etc

▪ Développement de versions dans des branches 
• Feature, Release, HotFix, M    …

– Branch = Merlin (Arcad) Version

▪ Liens utiles sur la méthodologie : 
• GitFlow https://nvie.com/posts/a-successful-git-branching-model/

• Page IBM i & Git  https://codefori.github.io/docs/#/pages/tips/git

• GitHub Flow  https://docs.github.com/en/get-started/quickstart/github-flow

▪ IBM Expert Labs , d   p           IBM p         d   p    l’ pp           d     .

Git
Comment utiliser Git dans 
mes développements sur IBM i ? 

https://www.atlassian.com/git/tutorials/comparing-workflows/gitflow-workflow
https://codefori.github.io/docs/
https://docs.github.com/en/get-started/quickstart/github-flow
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Visual Studio Code

Code for IBM i

Code Coverage

Notebooks

Display File Viewer

Db2 for i

Base tools

ISV integration

Rocket

ARCAD

… future …

MDCMS

Separate tools

40k+ installations de Code for IBM i

2000+ utilisateurs quotidiens

Utilisé par 74% des developpeurs (30% des dev IBM i)

Statistiques : StackOverflow Survey 2023

Reference customers: FNZ Group, KS3 Solutions, CMA Technology Solutions, 
Amalgamated Banks of South Africa, Directa SIM, Vermont Information 
Processing, Polar Beverages, Wright Service Corp, CPB Software

Etendu par IBM Merlin et solutions éditeurs



Modernization Engine for Lifecycle Integration

Merlin

for Lifecycle Integration

A safe, secure IBM i focused modern development ecosystem

VsCode – Git – Jenkins – Impact Analysis -  Fixed to Free – Dependency Management and Intelligent Build

IBM Merlin 



Centralized Source Control and Branching

Drops for i

• Content Assist  & Code formatting 
• Understand Languages

• RPG
• SQL
• Embedded SQL 
• CL
• Cobol 
• DDS 

• Transformer RPG
• Impact Analysis

MERLIN : 

AppMod platform for IBM i
Co-development IBM & Arcad Software 

Based on Red Hat OpenShift,  
Red hat Dev Spaces git , Jenkins & more

IBM TechXchange / © 2024 IBM Corporation

IBM Merlin 
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Cloud ready modern development ecosystem for IBM i native development 

• Leveraging DevSpaces vs “Old” Eclipse (Theia) based support

• Full VsCode support built on Code for i

• Latest Code for i additions, Db2 plugin, Source Orbit  

• Allows the option for 3rd party plugins to be added to the Merlin IDE 

• Improved Debugger support 

• Latest ARCAD updates :

• Transformer

• Observer – including code lens

• Builder

• Supported running on OpenShift Single Node (SNO)

• Only Subscription based pricing 

• Merlin a complete replacement solution for existing source control tooling

• Improved usage metrics for better estimation capabilities of needed resources

• Tools to help migrate from source physical files to GIT

16

Just Announced.. Merlin V2
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Merlin V1 

1

7

Eclipse 
Theia/Che

Code Ready Workspace

Vs Code Plugin

Vs Code Plugin

Vs Code Plugin

Vs Code Plugin

OpenShift Containers

Merlin 
Engine

Merlin 
CICD

Master Node

Worker Node Worker Node Worker Node
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Merlin V2 

1
8

Eclipse 
Theia/Che

Code Ready Workspace

RPG Plugin

Db2 Plugin

SQL Plugin

Source Orbit

OpenShift Container

Merlin 
Engine

Merlin 
CICD

DevSpaces

Code for i

Single Node OpenShift

Single Container, no master or worker nodes. Simplified deployment… 
Maybe packaging Merlin and SNO ? Less overall resources for Openshift 
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Merlin V2 – Now 3rd Party Plugin can be Added!  

1
9

Eclipse 
Theia/Che

Code Ready Workspace

RPG Plugin

Db2 Plugin

SQL Plugin

Source Orbit

OpenShift Container

Merlin 
Engine

Merlin 
CICD

DevSpaces

Code for i

Single Node OpenShift

Single Container, no master or worker nodes. Simplified deployment… 
Maybe packaging Merlin and SNO ? Less overall resources for Openshift 

3rd Party Plugin 3rd Party Plugin
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Merlin Setup (7 min) 
https://ibm.biz/merlinsetup

Démonstration: IBM Merlin

Simple Scenario (7 min) 
https://ibm.biz/merlinsimple

Advanced Scenario - Arcad (10 min) 
https://ibm.biz/merlinadvanced
(CI/CD : t =7 min)

Tutorial / Hands-on Lab (2h) 
https://ibm.biz/merlinlab

Présentation du produit 
https://ibm.box.com/v/techxchange-merlin-pptx

https://ibm.biz/merlinsetup
https://ibm.biz/merlinsimple
https://ibm.biz/merlinadvanced
https://ibm.biz/merlinlab
https://ibm.box.com/v/techxchange-merlin-pptx


IBM TechXchange / © 2024 IBM Corporation

Merlin V2 sur IBM Passport Advantage (PPA)

D091ZZX
IBM i Modernization Engine for Lifecycle Integration Virtual 

Processor Core LIC + SW S&S 12 MO $4 860,00

D0920ZX
IBM i Modernization Engine for Lifecycle Integration Virtual 

Processor Core Monthly License (MONTHLY) $203,00

D0DK9ZX
IBM i Modernization Engine for Lifecycle Integration Virtual 

Processor Core Subscription License (SUB) $162,00

1 consumption model: Perpetual, Monthly, Subscription (Sub only in 2024)

Get Started with 162$

+ Direction 2024 : 
Merlin as a Service 
on PowerVS !! 
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Code Assistant pour le 
développeur RPG
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2
3

Stratégie IA 2024-2025 sur IBM i

➔ 
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▪ Recently changed:

• Rebuilt authentication layer

• Access WX from different geos

• Inference API to leverage custom-tuned models

• Multi-model support

24

WatsonX client SDK for Db2
https://github.com/IBM/WatsonX-SDK-Db2-IBMi
 

IBM i & AI – Db2 & Data analytics

https://github.com/IBM/WatsonX-SDK-Db2-IBMi


25Université IBM i – 19 et 20 novembre 2024 2
5

IBM TechXchange 

Stratégie AI pour IBM i

➔ 
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6

IBM TechXchange 

Stratégie AI pour IBM i

➔ 
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IBM i & AI -  Code Assistant pour RPG

Open source Contribution https://ibm.github.io/rpg-genai-data/

https://ibm.github.io/rpg-genai-data/
https://techchannel.com/you-and-i-blog/rpg-code-assistant/
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• Debut 2025

– “Alpha” with Technical Sponsor Users

• Plus tard en 2025

– “Beta” , et solution GA

–  Potentiellement, le modele LLM entrainé serait disponible en dehors de la solution

• Dans l’avenir, des modèles LLM plus avancés pour addresser d’autres cas d’usage :

– Conversion S/36 RPG, RPG II, vers Free-Format ILE RPG

– Suggestion d’utilization de languages open source quand cela est pertinent

– Transformation DDS et accès natif vers du Db2 & SQL moderne

– Aide à la modernization d’autres languages comme COBOL … et plus encore !!!

Cela ne fait que 
commencer, le potentiel 
est énorme!

IBM i & AI -  Code Assistant pour RPG IBM i
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Les débuts:  modèle StarCoder2 pour RPG

Our first effort began as 
a soft-research project:

Explore challenges
- Data collection and processing

• Availability

• Quantity and Quality

• “Data Augmentation”

- Hardware requirements

- Model sizes

- Specialized models vs. Generalists

Supervised fine-tuning
Is it possible to teach a model a new programming language that

hasn’t seen before through SFT?



© Copyright IBM Corporation 
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StarCoderRPGLE

- With a single NVIDIA L40s
• 48GB VRAM

- 15B parameters

- LoRA fine-tuning methodology

-  With around 2.2k training 
samples

- Improvements over the base 
model

• Generation: 2.57x
• Explanation: 1.68x
• Translation: 4.72x

RPG domain adaptation: Average performance across all metrics
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StarCoder2RPGLE

New RPG models: Average performance across all metrics

-     Foundation models
       released: 

• StarCoder 2
• Llama 3

- Now with RPG
      knowledge!

-    Fine-tuned 
StarCoder  
      2 with the same   
      methodology

-    Power of fine-tuning
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RPG Code explain demo with StarCoder2RPGLE 
and Continue extension on vscode

https://docs.continue.dev/


33Université IBM i – 19 et 20 novembre 2024

RPG Code explain demo with StarCoder2RPGLE 
and Continue extension on vscode

33

https://docs.continue.dev/
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IBM i & AI -  Code Assistant pour RPG
Prochaines étapes

34

Et ensuite? 

S      d’   m d l G        pé   l  é RPG ,      l’  d  d  l    mm     é RPG

Model disponible sur HuggingFace

Essayez-le avec l’ x       Continue

https://huggingface.co/mradermacher/starcoder2-15b-instruct-rpgle-GGUF

https://marketplace.visualstudio.com/items?itemName=Continue.continue
https://huggingface.co/mradermacher/starcoder2-15b-instruct-rpgle-GGUF
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IBM Granite

https://marketplace.visualst
udio.com/items?itemName=
IBM.wca-core

❑ Architecture (Open source) de Large Language Model entrainés par IBM
o Pas encore de modèle spécifique RPG, objectif dans les prochains mois
o Disponible sur Hugginface et intégré aux solutions IBM watsonx code Assistant
o Consommables en SaaS depuis la plateforme SaaS watsonx.ai ou en local

(prérequis : GPU, OpenShift) 
❑ G           d  p   bl      mm        l’ x                 w     x C d  A         : 

o Execution autonome en local, gratuitement (runtime ollama)  ou de manière plus 
p  f  m         IBM Cl  d, p   m    à l’     .

o Annoncé ici en Septembre: https://developer.ibm.com/blogs/awb-introducing-ibm-granite-code

o Extension vscode disponible (mode cloud / mode local) : 

En attendant IBM Granite pour RPG:

https://www.ibm.com/granite

https://marketplace.visualstudio.com/items?itemName=IBM.wca-core
https://marketplace.visualstudio.com/items?itemName=IBM.wca-core
https://marketplace.visualstudio.com/items?itemName=IBM.wca-core
ttps://www.ibm.com/products/watsonx-code-assistant
https://www.google.com/url?sa=t&source=web&rct=j&opi=89978449&url=https://dataplatform.cloud.ibm.com/registration/stepone%3Fcontext%3Dwx&ved=2ahUKEwjaqNyJheuJAxWsRP4FHd1UBA8QFnoECA8QAQ&usg=AOvVaw2MOVL73gwBum0S-dxbmpcU
https://developer.ibm.com/blogs/awb-introducing-ibm-granite-code/
https://www.ibm.com/granite
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Restez informés! Ou Contribuez ! 

This takes you to a short survey that asks how you would like to be involved. Feel free to forward it to others.





3 developers at 24 months of subscription 3*24*162$ = 11 664$ 

Merlin on IBM Passport Advantage (PPA)

IBM TechXchange / © 2024 IBM Corporation
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IDC – Modernization Initiatives on IBM i 

Customers often start with 
the user interface. 

Many have moved to the 
next project, based on 
business objectives.

• IoT for manufacturing, 
shipping, logistics

• Analytics on business 
critical data in Db2 for i 

• SaaS, Cloud, Services, 
APIs



40

•IBM i 7.5 TR4 
• Announcement 7.5 TR4
• Details on IBM Support

•IBM i 7.4 TR10 
• Announcement 7.4 TR10
• Details on IBM Support

What’s new? May 2024
Db2 for i and Development Enhancements:
•New SQL Services: Enhanced services for ILE programming, IFS 
management, audit journals, and special authorities.
•Db2 Catalog Updates: Added multi-member file support and 
new SQL built-in functions.
•MERLIN V2: Improved development environment supporting 
DevSpaces, better VS Code integration, and new plugins.

IBM Access Client Solutions Update:
•Version 1.1.9.5 released earlier to address security issues, 
offering new features for SQL scripts, data transfer, IFS 
management, and more.

New Power S1012 Server:
•Compact 2U server with up to 8 cores and 256 GiB memory.
•Supports IBM i, AIX, RHEL, and VIOS,

Navigator for i Updates:
•Complete UI overhaul to Angular 17, improved graphical interface, and 
expanded functionalities for HTTP and IAS/IWS server management.

PowerHA SystemMirror for i Enhancements:
•New GUI functionalities, improved resource synchronization, and support 
for IBM FlashSystem PBR.

Miscellaneous Updates:
•BRMS enhancements, improved Db2 Mirror performance, better 
Integrated Web Services APIs, and security updates.

https://www.ibm.com/docs/en/announcements/i-74-tr10
https://www.ibm.com/docs/en/announcements/i-75-tr4
https://www.ibm.com/support/pages/ibm-i-75-tr4-enhancements
https://www.ibm.com/docs/en/announcements/i-74-tr10
https://www.ibm.com/support/pages/ibm-i-74-tr10-enhancements
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•IBM i 7.5 TR5
• Announcement 7.5 TR5
• Details on IBM Support

•IBM i 7.4 TR11
• Announcement 7.4 TR11
• Details on IBM Support

What’s new? Oct 2024 Db2 for i and Development Enhancements:
•New SQL Services: Enhanced services for ILE programming, IFS 
management, audit journals, and special authorities.
•RDi 9.8.0.3 planned delivery date is Dec 19th 2024
•Code for IBM i Application development with IBM 
enhancements made by the community can be found in the 
Code for IBM i GitHub landing page.

IBM Access Client Solutions Update:
IBM i Access Client Solutions 1.1.9.6 delivers enhanced 
capabilities for database engineers, general users, and SQL 
developers.

IBM i Migrate While Active
IBM i Migrate While Active is a new IBM offering intended to migrate an 
IBM i partition from one hardware to another with as little downtime as 
possible. Only two stops will be necessary, one for generating “clone” 
installation media based on a backup of the partition, then a second for 
the failover.

PowerHA SystemMirror for i Enhancements:
•There are several other enhancements to PowerHA. For more 
information on these enhancements and to get started, see the IBM 
PowerHA SystemMirror for i documentation page.

AIOPs: New Instana agent for IBM i

https://www.ibm.com/docs/en/announcements/i-75-tr5
https://www.ibm.com/support/pages/ibm-i-75-tr5-enhancements
https://www.ibm.com/docs/en/announcements/i-74-tr11
https://www.ibm.com/support/pages/ibm-i-74-tr11-enhancements
https://www.ibm.com/links?url=https%3A%2F%2Fgithub.com%2Fcodefori%2Fvscode-ibmi%2Freleases
https://urldefense.proofpoint.com/v2/url?u=https-3A__ibm.biz_ibmi-2Dpowerha&d=DwMFAg&c=BSDicqBQBDjDI9RkVyTcHQ&r=_8h_NNVa2lREfgQ07c6um3w-_zwUgxmTJu_kwWTm06E&m=c8rtq93UeyzycN7ra28JxuUmZexyA3RjHya3ANpqfSw_dCXk_ySN5R9O08dDILuT&s=Fd8YwotH1pLInBgdLKz1Q8GXFfP8DgD0kuqHHFRhTdQ&e=
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