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IBM Client Engineering | EMEA

Custom Demos, Architecture Workshops, MVP Prototyping... Let’s create v
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value together

API-zation / REST / Core Business Integration

02

DB2 Data Modernization: from Native to SOL

3 _OpenShift and DevOps

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 Al in core business apps

IBMi/IBMZ Architects & Experts
Contact IBMi: benoit.marolleau@fr.ibm.com


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
mailto:benoit.marolleau@fr.ibm.com

IBM TechXchange : Power11 - Shaping the —
Future of Hybrid Cloud and Al G)

IBM Montpellier, France n%-
Wednesday 3rd December %
Thursday 4th December 4‘

JOIN US, for2 days of INNOVATION, December

3rd and4™ in Montpellier (South of France), to Date:
discover how New IBM Power11 canhelp you Wednesday3rd December 12pm -
swiftly adoptfuture of Hybrid Cloudand Al. Spm
Thursday4th December 9am-2pm
Our technical experts will presentthe Neyv Location:
Power11 fgatures and provm'le best practices to IBM Montpellier
take benefits from IBM solutions based on Power P.I.T La Pompignane,
systems and Al Accelerator Cards (Spyre). rue de la Vieille Poste

34006 Montpellier, France
Over demonstrations and HANDS-ON, you will
learn how to build a Hybrid Cloud Environment Language: English
based on Power Virtual Server (PVS)
Audience:
You will create a GenAl test case based on typical Clients & Business Partners
Al use cases (Q&A, Summarization, Entity
Extraction). Eventis free of charge
Travel and lodging to be covered by
participants.

Meetour experts to share your business cases, IT S i
Limited Seating

projects, security constraints to shape the Future

withBM Poweriily Registration Linkand QR Code:

https://www.ibm.com /events/reg/flow/ibm/H
Audience: CIO, CTO, Chief Data Officer, Data K514 CMB/lan ding/p age/landing

Scientist, Al & D ata engineer, Architect, DBAs,

QMEec and Dartnare

Agenda:
Day1 : Presentations and Demos

- Introduction and Power11 Overview
- Al on Power: Presentation , Best Practices and demonstration (including Spyre

cards)
- Empowering Power11 with Open Databases and watsonx.data.
-IBM P11 security, Quantum Safe, Power with CyberVault bundle
Day2 : Hands-On workshop

- Configuring a Power VirtualServer Environment
- Buildan Alenvironmenton Power
N o e .




Agenda

= QOpen Source & IBM |

= Mission : intégration

Design Patterns et exemples

Liens utiles et contacts
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1. Open Source & IBM |




Open Source et IBM |

Ouverture de I'IBM i, des compétences

Pour les administrateurs systeme, Pour les développeurs (outils, portage),
standardisation.

Intégration Entreprise
Passerelle vers IA, IoT, Data, Web, Quantique...
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Open Source et IBM |

Beaucoup de technologies Open Source pour IBM i et sur IBM |

Favorise 'integration de I'IBM i dans 'architecture d’entreprise a ['ere du
DevOps, du Cloud, de l'TA.

Technologies co-développées par la communauté, par IBM ou par Red Hat.

Support IBM (TSS Support) ou Red Hat (Streams, Kafka, Kafka Connect) ,
selon déploiement cloud (containers) ou sur IBM .
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Open Source sur IBM |

Bases de données
PostgreSQL, MariaDB, SQLite

Langages
PHP, Node.|s, Python, R, Perl...

Développement
vscode for i, Node-RED, GCC, Driver ODBC, Mapepire

DevOps
Git, Ant, Maven

NEW IBM i Exten5|ons for VS Code Enterprlse Support by IBM

Intégration/Echange de données
ActiveMQ, Kafka, Manzan, Debezium

Utilitaires

Ansible, cURL, jq, rsync, bash, chroot, cloud-
init, updatedb, locate, man, 7zip, sed, nano,
vim

Serveur HTTP
Nginx

IA/Machine Learning/Real time scoring
Librairies Python: scikit-learn, matplotlib,
OpenBLAS (MMA) + NEW : Serveur MCP

Gestion du systeme/logs
Prometheus/Grafana
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Open Source et IBM | — Documentation

View on GitHub
@ ® Python SQLAlchemy Adapter
® XMLService

ibmi-oss-resources - T T

® PostgreS0OL
Important resources for anyone interested in open source on IBM i ® PHP options for IBM i

® Rubyon IBM i BIOgS

® |BM i chroot containers

® Self-signed TLS certificate validation in IBM i 0SS

® Kevin Adler’s Blog

. ® Seiden Group Blog
IBM i Open Source Resources Support Y

Important resources for anyone interested in open source on IBM i

« Open Source Support for IBM i ® Anand Khekale's Technical Musings
Documentation - General .
Examples Videos
* |BM i Open Source documentation from 1BM
® Getting Started with IBM i RPMs ® |BM i Open Source Examples

® JORI + IBM i: Designing digital transformation

Documentation - Speciﬁc Community ® FormaServ video library

® The Bearded Geek on IBM i - Youtube Channel

* Node.js itoolkit

* |IBM i Open Source Chat on Ryver (must first join at this link)
* Node.js odbc module

* Node.js idb-connector module * IBMi Community Slack

® Node.js idb-pconnector module & IBM Community pages for IBM i
* Loopback (Node.js APl framework) connector ® |BMIOSS Linkedin group

* Python itoolkit ® #BMi0SS hashtag on Twitter

https://ibmi-oss-docs.readthedocs.io/en/latest/ README.html
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Open Source et IBM | — Installation

ﬁ' IBM i Access Client Solutions

Fichier Edition Action

Outils )Aide

Bienvenue

Systeme : |9,128.137.19

= Géneral
Transfert de dor
Emulateur 5250
Systéme de fich
Mavigator far i
Sortie imprimant

—

" Génération de journaux de maintenance
Compressicn des journaux de maintenance
Réinitialisation pour maintenance
Associations de fichier...

Gestion des clés
Demandes Mavigator

Gestion de modules open source

Répertoire de maintenance

nvenue dans IBM i Access Client Solutions

i Access Client Solutions fournit une interface non tributaire de la
=forme, qui consolide les taches les plus courantes d'utilisation et de
jon de votre systéme IBM i, Des informations supplémentaires sur
que tiche sont disponibles en placant le curseur sur la tiche ou en
ant la touche de tabulation ou les touches de déplacement du

eur pour naviguer entre les groupes et les taches, Pour sélectionner
tache, diquez sur celle-d, ou bien utilisez la touche de tabulation et
ouches de déplacement du curseur pour accéder & une tche puis
uyez sur la touche Entrée,

= Rase de données

IBM

| | | Drair Aamizrrar  simtass 1ima reanfianratinn cuckdma menr Fhaons cuctama
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Open Source et IBM 1 = Support

= Support compris dans la SWMAIBM i :
* L'installation des packages par YUM ou par ACS
« Les produits sous licence (5733-DG1 et 5733-SC1)

= Pour les packages RPM, deux possibilités :

« 1. Support communautaire, gratuit
— Suivid'incidents : https://github.com/IBM/ibmi-0ss-issues/
— Chat : http://ibm.biz/ibmioss-chat (inscription : http://ibm.biz/ibmioss-chat-join)

« 2.Support IBMTSS (Technology Support Services), facturable
—  https://www.ibm.com/support/pages/open-source-support-ibm-i
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2. IBMi: mission integration
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Intégration IBM |

IBMi

Ou autre plateforme

APIs REST - Services Web IBM i

API
Gateway

API| Management

IBMi

Applications

e &
o
")
=
[JJ > g
_— N
. i = S
rogrammes Q =
RPG / COBOL saL saL s g
l S
v ®
» 3 2 Flux asynchrones
Exposition de la &
logique métier et Fonctions <
des données IBM i systeme SQL, Axis (IWS Client) >

sous forme de
services ._
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Open source et Integration IBM |

= Apache Kafka: la super Data Queue cross-platforme

= ActiveMQ: le collecteur MQTT

=  Apache Camel: le couteau suisse multi-protocole

=  Manzan: le super Camel, a la sauce IBM i

= Node-RED : 'outil low-code pour 'intégration et les tableaux de bord

= Debezium : Change Data Capture avec Db2 fori

Power Week —18/19/20 novembre 2025



MOTT & Kaftka sur IBM |

Disponibles sur IBM i, gratuit, Open Source sous licence Apache 2.0

q Apache

- Apad}we/Ac’qveMQ ; |mplement§t|0Q IMS g«'ACTIVEMQ
- Féderation de systemes & Integration asynchrone ==
* Message Broker supportant divers protocoles : JIMS, =

=5-<—
AMQP, MQTT, etc. -

= Apache Kafka : high-throughput streaming
event engine kClﬂ(G

« Concu par LinkedIn, Scalable++, pour traiter des
grands volumes de données

- S’integre facilement avec Camel... ) —— (nen)
« Streaming = on traite plusieurs lots/ séries de RIS - (s
donnees a la fois e [ 1)
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Kafka dans l'entreprise

Java EE
Oracle DB I -

ST REAMING PLATFORM

CoaP IoT ' Real iPhone
oaP lo Time App
' & ->
r) MQTT loT

o
IBMI [ o
Conﬂuent
. . \ Schema Fleglstry
HP Vertica t
| | Avro

Batch

1) Data Producer

2) Analytics Platform
3) Streaming Platform
4) Data Consumer

BIG DATA ANALYTICS

Source: https://www.confluent.io/blog/build-deploy-scalable-machine-learning-production-apache-kafka/
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MQTT dans l'entreprise

App Logic
Industrial Control Systems, SCADA* Anatytics
*SCADA : Supervisory Control And Data Acquisition Agent
Device Data Store D%
loT GATEWAY

Node-RED

Edge/ Fog Computing (Machine Learning, etc)

IoT Gateway D e S U BS C RI B E

Preprocessing/Filtering/
ﬁé Summarization/ Intelligence IOT
bod Broke r IoT Applications
Big Data / Analytics
Secure Protocols for data-(MQTT) Data Collecti AI Techniques
.ﬁ. Infrastructure & Physical layer (Wireless, wired..) ques...

@

IoT Data (raw data: “data lake”)

Ex: NoQSL Databases,
Time-series data...

Private or Public/Dedicated Cloud

uﬁ@ .

[ ]
IoT Dev|ces Node-RED Sensor/Actuator I B M I
Sensors, Cameras, Web Agent

i i Analytics Dat
data, Social Media, nalytics Data

Firmware Repository
Weather, GPS... T -
embedded intelligence itk Cognitive
“Edge Computing” Shoar Rune foce Actionabie Insight
DEVICE Streaming Com-
puting
ANALYTICS
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MOTT ou Katka ?

=  Architecture de type Publish/Subscribe (pubsub)

=  MOTT: principalement responsable de la transmission des
données provenant des objets et applications connectées

«  Léger, concu pour connexions faibles et latences élevées (ex: mobiles)

= Kafka:deédié au stockage et a la lecture d’évenements. Une fois
les données publiées, Kafka peut les traiter, les analyser et les

stocker pour une utilisation ultérieure. .\
= |longterme, retraitement des événements .I B M I

. Bonne intégration au reste de l'entreprise

®
= Nécessite un réseau stable - .| I —p
. . PPy Filter ';@ o System
= Use case: Event-driven architecture, Anaiys [ Predictions S&

Model &
Change Data Capture Db2 for i etc. Kafka

Sensors
in Car

ik i Grafana

search
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Apache Camel

Couteau Suisse de I'intégration, disponible sur IBM i

= Projet Open Source Apache fondé sur les “Enterprise Integration @ APACHE
Patterns” (EIP) C 1
=  Centré autour de 60+ patterns que l'on rencontre dans des projets J ame

“Enterprise integration”
= Fournit un langage afin d’implémenter ces patterns (style UNIX pipeline)

~
Routing engine /CamelContext Message filter
A DSL wires —
endpointsand \ ﬂ
processors Routea \

together to form

Processors

Handle thingsin
between endpoints
like

. EIPs

ENTERPRISE

routes RouteN . Routing
INTEGRATION ¥ from("He:c\de") e Transformation
PATTE RNS i::{i?(expressium ‘ Medlztl)r‘l
) tof'jms aQueve"); Content-based rt:ul.er * Enr\c '_F"E”t
rocessor . Validation
. e  Interception
GREGOR HOHPE ST =
Bossy WoOLF & ' \ ? ?
: : Components
" am IBMi HTTP . Provide auniform
jt400 endpoint interface
. Connect to other systems
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IBM | et Apache Camel

= Documentation : Apache Camel Component
https://camel.apache.org/components/latest/[t400-component.html

. PATH PARAMETERS (5 PARAMETERS):
To send or receive data from a data queue
Name Description
jt400: user:password@system/QSYSs. LIB/LIBRARY. LIB/QUEUVE.DTAQ[ ?options] userlD Required Returns the ID of the IBM i user.
password Required Returns the password of the IBM i user.
To send or receive messages rom a message q"‘eue i swstemName Reauired Returns the name of the IBM i system.
QUERY PARAMETERS (33 PARAMETERS):
ted file syste
Jt400: //user:password@system/QSYS. LIB/LIBRARY. LIB/QUEUE. MSGQ[ 7options] tame peseription ks or remote
cesid (commen) Sets the CCSID to use for the connection with the IBM i system
format (common) Sets the data format for sending messages. There are 2 enums &
To call remote program o F
guiAvailable (common) Sets whether IBM i prompting is enabled in the environment runy
keyed (common) Whether to use keyed or non-keyed data queues
j 1AQ0: user:passwor :'_.';-' ;:_-_ stem ::'_f_: ¥S. !l TB/L TEBRAR LTE __'r am. PGMT ?options] searchKey (common) Search key for keyed data queLes
You can append guery options to the URI in the following format, 7option=value&option=values.
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DB2 et Apache Camel

= Les fonctions SQL de publication JSON renvoient les données d'une facon
comprehensible pour les consommateurs Kaftka/ActiveMQ

SELECT JSON_OBJECT(
KEY 'Department’' VALUE
JSON_ARRAYAGG( JSON_OBIECT(
KEY 'Id' VALUE X.DEPTNO,
KEY 'Name' VALUE X.DEPTNAME)))
AS DEPT_JSON
FROM TOYSTORE.DEPT X;

call gsys2.send_data_queue_utf8(
message_data => scottf.dq_json,
data_queue => 'HANDOFF_DQ',
data_queue_library => 'BANKONOSS');

= Les fonctions SOQL de gestion des Data Queue permettent une integration
avec les files d'attente (ainsi qu'Apache Camel) directement depuis la
base de données

Power Week —18/19/20 novembre 2025



Manzan

https://theprez.github.io/Manzan

Jesse Gorzinski

100% Open Source, basé sur le systeme de surveillance (STRWCH) , les points d’exit et Apache Camel Theprez

Filtre et formate les données d'événements

“Concu pour simplifier les opérations et la surveillance du systeme IBM i”

Application crashes

Log data
% System
SYSOPR messages Watch
Specific job log messages Facility
- P ) g & Manzan

data.ini e System Exit Handler
[watchout] Point (Not
type=watch implemented
id=jesse yet)

destinations=slackme
format=$MESSAGE_ID$ (severity $SEVERITY$): $MESSAGES$
strwch=WCHMSG((*ALL)) WCHMSGQ((*HSTLOG))

dests.ini

[slackme]

type=slack

channel=open-source-system-status
webhook=https://hooks.slack.com/services/TA3EF58G4. . .

Custom ILE Legend

code (read or
)

Audit
tables

Or socket Distributor
ﬁ APACHE

4 Camel

# open-source-system-status - Dec 20th, 2022

ibm i system monitor APP 9:01 PM

Al/Open Source Architect
https://github.com /theprez

o ActiveMQ 2

+ AWS Simple Email Service (SES) T

* AWS Simple Notification System (SNS) =
« ElasticSearch T

+ Email (SMTP)

+ Fluentd

* Google Drive
+ Google Mail (gmail) £

* Google Pub/Sub

 Grafana Loki X

* HTTP endpoints (REST, etc)
+ HTTPS endpoints (REST, etc) &
+ Internet of Things (mqtt) T

+ Kafka

* Mezmo I

* Sentry @
* Slack
+ SMS (via Twilio)
* Splunk ¥

’ CPIADO®? (severity 0): User LINUX from client 9.163.40.192 connected to job 492988/QUSER/QZDA
subsystem QUSRWRK in QSYS on 12/20/22 20:17:06.
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Node-RED

https://nodered.org

= Node-RED — outil gratuit et open-source développé par IBM initialement fait pour l'internet des objets
(IoT)

= Permet de coder graphiquement et rapidement, et de connecter matériels, API, applications ensemble

= Editeur Web - flow editor — contient un grand nombre de nodes dans sa palette évolutive : on trouve tous
types de nodes dans un repository en ligne

=  Basé sur JavaScript (runtime Nodejs) e — ‘ ——"

= Node-REDsuri: - =

«  Tableaux de bord techniques ou métiers
«  APIsation
- Intégration & Protocole MQTT

o2,

Node-RED
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https://nodered.org/

Node-RED & IBM |

https://flows.nodered.org/node/node-red-contrib-db2-for-i

Noeud Node-RED pour lire et écrire dans une base de données DB2 for i

Projet Open Source sur GitHub crée en juillet 2017

77—\
Téléchargé +de 10000 fois — J DB2 for i
* npm install node-red-contrib-db2-for-i ‘g\i—c_onnected

DB2 for i native driver : idb-connector

« Plan*

: odbc mode (portability) , iToolkit node ...

Utilisé par tous types de solutions (ERP, CRM,...) et développements en Dev/Test et

Production

Power Week —18/19/20 novembre 2025
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3. Design Patterns, Exemples
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Cloud design patterns

Solution générique et réutilisable a un probléme courant dans un contexte donné d'architecture logicielle.
Il ne s'agit pas d'une conception finalisée pouvant étre directement transformée en code.

Les modeles de conception cloud sont des bonnes pratiques formalisées qui ont fait leurs preuves dans le
domaine du cloud computing & du développement logiciel

Différentes catégories de patterns:

» Security: Identity & access management,...
« Event and Data Management

» Cloud Native application development

» Performance and scalability

* Resilience and fault tolerance
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Cloud design patterns & IBM |

Focus sur les « Event Driven & Data Management » Patterns
@ (] mm
o

Producer Producer Producer

L'IBM i est un moteur transactionnel, une source d’évenements dans 'entreprise.

Comparée a une architecture applicative de type requéte/réponse, 'architecture
orientée événements (EDA) offre plusieurs avantages et opportunités pour les
développeurs et les organisations:

Réactivité et analyse en temps réel
Applications capables de réagir immédiatement aux changements et de prédire
grace aux données actuelles et historiques (ére de I'TA)

Pub/sub Messaging

Tolérance aux pannes et scalabilité Event Log

Composants indépendants, mise a jour et déploiement sans interruption, reprise
possible via la persistance des événements. Producer

Event Backbone

Maintenance simplifiée et faible couplage
Moins de dépendances entre composants, flexibilité accrue.

A

Consumer Consumer Consumer
Messages asynchrones
Producteurs publient des événements sans attendre la réception par les -
consommateur a
'6_ O
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Cloud design patterns & IBM |

Focus sur les « Event Driven & Data Management » Patterns

Decompose by subdomain: L’approche domain-driven est utile pour identifier et classer les fonctions métier et les microservices
correspondants qui leur seraient associés.

Database per service: Chaque service stocke des données de maniére privée et n'est accessible que via son API. Les services
sont faiblement couplés, ce qui limite l'impact des modifications de schéma dans la base de données sur les autres services.

Strangler pattern: Utilisé pour migrer progressivement une application monolithique existante en remplacant un ensemble de
fonctionnalités par un microservice, tout en maintenant les deux fonctionnant en parallele.

Event sourcing: Conserver, dans un journal d'ajout, les états d’un business entity, telle qu'une commande, sous forme d'une
séquence d'événements immuables modifiant ['état

Change Data Capture: permet de surveiller les modifications apportées a une base de données et de les propager aux systemes
en aval. C'est un moyen efficace de permettre une intégration fiable des microservices et de résoudre des problemes courants,
tels que l'extraction progressive de microservices a partir d'applications monolithiques existantes.

Command Query Responsibility Segregation: permet de séparer les requétes (read) des commandes (write)

Reference: https://martinfowler.com/articles/201701-event-driven.html

Power Week —18/19/20 novembre 2025


https://microservices.io/patterns/decomposition/decompose-by-subdomain.html
https://ibm-cloud-architecture.github.io/refarch-eda/patterns/intro/#strangler-pattern
https://ibm-cloud-architecture.github.io/refarch-eda/patterns/event-sourcing/
https://www.ibm.com/think/topics/change-data-capture
https://ibm-cloud-architecture.github.io/refarch-eda/patterns/cqrs/
https://martinfowler.com/articles/201701-event-driven.html
https://martinfowler.com/articles/201701-event-driven.html
https://martinfowler.com/articles/201701-event-driven.html
https://martinfowler.com/articles/201701-event-driven.html
https://martinfowler.com/articles/201701-event-driven.html

Architecture genérale

IBM i & Internet of Things

IBM i SNDMSG Command

D i
ya

C— *MSGQ Camel

g D (

ACTIV/EMQ

Connected Device

-/ Allinference
. X
-

Predictive Model
Machine Learning

IBM i & Real time Al predictions

Camel
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Exemple 1 - Event Sourcing pour de l'analytique (BI) et du prédictif (IA)

Chaque event (transaction DB2) déclenche
I’envoie de données dans un composant externe

pour un scoring

Db2 Trigger > Data Queue - Job Camel+Kafka = AI Scoring

—— description: Create ORDER trigger
CREATE OR REPLACE TRIGGER OCPDT.ORDEREJB_TRIGGER

AFTER INSERT OR DELETE OR UPDATE ON OCPDT.ORDEREJB

CALL QSYS2.SEND_DATA_QUEUE_UTF8 (
MESSAGE_DATA => OCPDT.DQ_ORDER ,
DATA_QUEUE => 'AI' ,
DATA_QUEUE_LIBRARY => 'OCPDT"'

Y

END ;

IBM Developer

The DayTrader 7 as a Liberty Application runs on IBM i
and creates trade data

Trade data is stored in Db2 for IBM i

JMeter runs on IBM i to simulate trades in DayTrader 7
and generates large trades data

Kafka produces the real-time data stream on IBM i
PyTorch consumes the Kafka stream as the input of
the Al component

The Al component leverages Power10 MMA to make
sequence-based predictions (For example, stock price
prediction)

O PyTorch OPENSHIFT
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Exemple 2 : Event Streaming et IBM | IBM i in action
=>» loT & Event Processing & dashboard

=>» Db2 for i: NoSQL/JSON & Geospatial Analytics
=>» RPG: Core Business Rules & integration

CAMERA

Ex: Connected Warehouse Mgt System

TENSORFLOW.JS \

CAMERA

ACTV/EMQ

Raspberry pi

MQTT Device loT Broker Analytics & < DB2.
+ Object Detection Business Rules

https://github.com/bmarolleau/vms-iot-dashboard
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Exemple 3 : Réplication de données via Debezium CDC

Scénario

Propagation d’évenements relative aux commandes et factures

- Pourun besoin de reporting / BI déporté sur un autre systeme

- Afin d’utiliser ces données sur d’autres applications métier (micro-service, mobile etc.)

Ex: communiquer les informations de facturation a un une Plateforme de Dématérialisation Partenaire (PDP) pour
gérer les factures electroniques.

-4
- | Databases P K70f3b70 P Schemas » APP P All Database Objects

System
Name Name Type
FK_ITEMS_ORDER Foreign Key Constraint
QSQJRN QSQJRN Journal
QSQJRNO001 QSQJRNO0O1 Journal Receiver
Q_APP_CUSTOMERS_CUSTO00001_0... Primary Key Constraint
Q_APP_ORDERS_ORDER_ID_00001 Primary Key Constraint
Q_APP_ORDEROO00QO01_ITEM_ID_00001 Primary Key Constraint
CUSTOMERS  |CUSTOMERS [Table |
ORDER_ITEMS __ JORDER00001 [Table |
ORDERS ____[Table |
Q_APP_CUSTOMERS_EMAIL_00001 Unique Key Constraint
SYSCHKCST SYSCHKCST  View
SYSCOLUMNS SYSCOLUMNS View
SYSCST SYSCST View
SYSCSTCOL SYSCSTCOL View e
SYSCSTDEP SYSCSTDEP View
SYSFIFI DS SYSFIFI DS View L



Exemple 3 : Réplication de données via Debezium CDC
https://github.com/debezium/debezium-connector-ibmi

La solution CDC permet de capturer et de diffuser en temps réel les événements de changement sur DB2 for i, et
de publier ces événements — c’est-a-dire les enregistrements nouveaux, supprimés ou modifiés — vers un autre

consommateur, une base de données, ou un autre systeme.

Les événements sont publiés sur un topic MQTT, afin que toutes les applications autorisées puissent consommer
ces donneées.

2
<14

. D:i,
= EP e c)

Captures change Propagates change , B
c \/=
events from CDC Debezium events to A A Il j_.MQ

Code et explications pour démarrer rapidement :
https://github.com/bmarolleau/debezium-ibmi-demo
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Exemple 3 : Réplication de données via Debezium CDC
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Dans la démonstration, tout s’execute sur sur podman/docker, excepté IBM i / Db2 for i ,mais tout peut aussi tourner sur IBM i.

Composant Réle Langage Exemple
Apache Kafka Le broker de messages : stocke et distribue les événements. Java kafka-server-start.sh mﬂmﬂ]
hd
Kafka Connect Le framework d’intégration : exécute des “connecteurs” source/sink. Java Standalone ou Distributed (cluster) W@mﬂ]
Debezium Une collection de connectleurs Kafka (.:onne'ct spécialisés dans la CDC Java (plug-in i0.debezium connector.db2i. Db2iConnector
(Change Data Capture). Dépendance: jt400.jar de Connect)

Base source

Systéme de données émettant les changements (ex: DB2 for i).

Journaux DB2 .

Sink

Cible recevant les données (Kafka topics, JDBC sink, Elasticsearch, MQTT.)

JDBC, Postgres, ActiveMQ (MQTT) etc. .




Exemple 3 : Réplication de données via Debezium CDC

=» Configuration du connecteur Debezium pour Db2 for | — r
SRS LE TN E
Création d’un connecteur par schema (lib) ou table (ici sur 3 tables): i ;-
curl -X POST -H "Content-Type: application/Jjson" \ db2i-connector.json

--data @db2i-connector.json \ ,
{"name": "db2i-orders-cdc",

http://myKafkaConnect:8083/connectors -
"config":

"connector.class": "io.debezium.connector.db2as400.As400RpcConnector”,

won

"transforms.unwrap.delete.handling.mode": "rewrite",

Kafka Connect Debezium UI:
"transforms.unwrap.drop.tombstones": "false",
\ debezium I —) = "transforms.unwrap.type": "io.debezium.transforms.ExtractNewRecordSt ate",
a
"snapshot.mode": "initial",
Connectors
"snapshot.max.threads": 4,

This list shows all connectors that have been created. You can create a new connector by clicking the ‘Create a connector' button.

"database.hostname": "10.3.61.2",

"database.dbname": "K70F3B70",

Name Status Tasks
"database.user": "BENOIT",
v 8 db2i-orders-cdc © RUNNING 1 RUNNING:1
"database.password": "xxxxx",
Overview Task Id Status "database.driver.secure": "false",
Message/sec: 0 3 NG
Max lag in last min: 0 "database.schema": "APP"
Percentiles: 0 - ° ’

"table.include.list": "APP.CUSTOMERS,APP.ORDERS,APP.ORDER_ITEMS",
"topic. prefix": "db2i",

"decimal.handling.mode":"double"}}



Exemple 3 : Réplication de données via Debezium CDC

=>» Configuration des connecteurs MQTT (Sink) - 2
& i
0 e o e R
Création d’un connecteur par topic Kafka (=par table): mqtt-customers-sink.json
curl -X POST -H "Content-Type: application/json" \ E o eresink
--data @mgtt-customers-sink.json \ "m?iimm_oemﬂn'
http://mykafkaConnect:8083/connectors config"{
"connector.class": "io.lenses.streamreactor.connect. mqtt.sink.MgttSinkConnector",

"tasks.max": "1",

curl -X POST -H "Content-Type: application/json" \
"topics": "db2i APP.ORDERS",

--data @mgtt-orders-sink.json \

http://mykafkaConnect:8083/connectors "connect. mqtt-hosts": "tcp://activema;1883",

"connect.mqtt.kcql": "INSERT INTO mqtt/orders SELECT * FROM db2i. APP.ORDERS WITHTYPE JSOI

"connect.mqtt.username": "admin",

curl -X POST -H "Content-Type: application/json" \
--data @mgtt-order-items-sink.json \ "connect.matt.password": "xxxx",

http://mykafkaConnect:8083/connectors "value.converter": "org.apache kafka.connect.jsonJsonConverter",
"value.converter.schemas.enable": "false",

"key.converter": "org.apache kafka.connect.storage.StringConverter",

"connect.mqtt.service.quality": 1 }}



Exemple 3 : Réplication de données via Debezium CDC

=>» Configuration du Sink jdbc pour DB2 for i

Création d’'un connecteur par topic Kafka (=par table):

curl -X POST -H "Content-Type: application/json" \
--data @jdbc-sink-db2i-orders-confluent.json \
http://mykafkaConnect:8083/connectors

CREATE SCHEMA APP1;
CREATE TABLE APP1.0RDSINK (
ORDER_ID INTEGER,
CUSTOMER_ID FOR COLUMN CUSTO@00@1 INTEGER NOT NULL ,
STATUS VARCHAR(20) CCSID 37 NOT NULL ,
TOTAL_AMOUNT FOR COLUMN TOTAL@@@@1 DECIMAL(12, 2) NOT NULL)
RCDFMT ORDERS ;
GRANT ALTER , DELETE , INDEX , INSERT , REFERENCES , SELECT , UPDATE
ON APP1.0RDSINK TO DBZUSER WITH GRANT OPTION ;

Data —>

Suuvu -

=
= [Data
Stnk

o

I Kelba Connedt |
iK‘“m annut J

jdbc-sink-db2i-orders-confluent.json

{"name": "jdbc-sink-db2i-orders",

"config": {

"connector.class": "io.confluent.connect.jdbc.JdbcSinkCon nector”,
"topics": "db2i.APP.ORDERS",

"connection.url": "jdbc:as400://10.3.61.2/ K70F3B 70;user=benoit;pass word=xxx;lib raries=APP1;prom pt=false;’'
"driver.class": "com.ibm.as400.access.AS400JDBCDriver",
"insert.mode": "insert",

"delete.enabled": "true",

"primary.key.mode": "record_key",

"schema.evolution": "basic",

"auto.create": "true", "batch.size": "300",

"retries": "5", "max.retries": "10", "retry.backoff.ms": "3000",
"tasks.max": "1",

"table.name.format": "APP1.ORDSINK", "schema.pattern": "APP1",
"pk.mode": "record_key", "pk.fields": "ORDER_ID",

"dialect.name": "Db2DatabaseDialect” }}



Exemple 3 : Réplication de données via Debezium CDC
=» Démonstration live

L N ‘Dl rm-ibmd-dems — MOTT — -7sh — IG3uGE
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Exemple 3 : Réplication de données via Debezium CDC
=» Demonstration live

Résultat:

Propagation d’évenements relative aux commandes et factures

Event Bus (Kafka=>MOTT) :

Connected to DB2 for i at 10.3.61.2 maqtt/orders
Updated item 1 - QTY=4 payload":{"STATUS":"CANCELLED","ORDER_ID":10,"CUSTOMER_ID":10,"TOTAL_AMOUNT":430.0}}

m qtt/orde I'S payload":{"STATUS":"PENDING","ORDER_ID":20,"CUSTOMER_ID":20,"TOTAL_AMOUNT":75.75}}
m qtt/order_items payload":{"ORDER_ID":6,"QTY":8,"ITEM_ID":8,"UNIT_PRICE":90.1,"SKU":"SKU-2002"}}
Updated order 29 - status=PENDING
Updated item 24 - QTY=2 m qtt/orde IS {"payload":{"STATUS":"PENDING","ORDER_ID":30,"CUSTOMER_ID":30,"TOTAL_AMOUNT":330.6}}
Updated order 36 - status=SHIPPED

Updated order 34 - status=SHIPPED
Updated order 11 - status=PENDING

28

Updated order 25 - status=DELIVERED
Updated order 1@ - status=CANCELLED

Updated order 34 - status=SHIPPED Remote Db2 for| (Kafka - Any db) .

Updated order 20 - status=PENDING

iCHEAAREAREEARAER

Updated item 8 - QTY=8 ORDER_ID |CUSTOMER_ID |STATUS | TOTAL_AMOUNT _
Updated order 31 - status=PENDING gg 1ggg%€m gggg
Updated order 30 - status=PENDING e S PR EaNaa
Updated order 31 - status=DELIVERED 2 2 PENDING 89.99
Updated item 31 - QTv=3 ; 5 CANCELLED 0,75
Updated order 4 - status=DELIVERED 7 7 CANCELLED 560. 00
lrA=~+ad 14+am 20 . NTV-A 9 9 DELIVERED 75.50
11 11 CANCELLED 99.90
12 12 DELIVERED 130.45
14 14 DELIVERED 200.20
15 15 CANCELLED 67.45
31 1 CANCELLED 120.50
2 2 SHIPPED 89.99
32 1 CANCELLED 120.50

32 1 SHIPPED 120.50



Debezium — Mode de snapshot

Mode

initial

initial_only

never

when_needed

N EW incremental

Novembre 2025
avec le connecteur
DB2 for | ©

Signification

Capture compléte initiale

Capture initiale sans CDC

Aucune capture initiale

Snapshot si nécessaire

Snapshot incrémental (par lots)

Comportement

Au premier démarrage du connecteur,
Debezium lit toutes les lighes des tables
surveillées, puis continue avec le flux CDC

(changements du journal).

Effectue un snapshot complet des tables,

puis s’arréte sans lire le journal.

Ne fait pas de snapshot : Debezium
commence uniquement avec les événements
du journal a partir de la position courante.

Debezium fait un snapshot uniquement si
aucun offset précédent n’existe (ex : premier
lancement), sinon il reprend le journal la oUil

s’était arrété.

Capture les données d’une ou plusieurs
tables par petits lots, en paralléle de la
lecture CDC. Permet d’éviter les verrous et

gros volumes instantanés.

Nécessite une clé primaire dans la table!

Cas d’usage typique

Déploiement initial quand il faut
synchroniser toute la base
existante avant de commencer a
capter les changements.

Export ponctuel de données (type
“dump”), sans besoin de suivi
continu.

Quand les données initiales ont
déja été chargées par ailleurs et
que seules les modifications
futures comptent.

Redéploiement d’un connecteur
existant : permet d’éviter les
doublons.

Trés utile pour bases
volumineuses (DB2, Oracle,
MySQL...) — mode progressif et
sans impact.


https://debezium.io/blog/2021/10/07/incremental-snapshots/?utm_source=chatgpt.com

Debezium — Snapshot incremental avec Db2 for i

https://issues.redhat.com/browse/DBZ-7958

Aspect Snapshot classique Snapshot incrémental
Blocage sur base Oui (verrou de cohérence) Non

Lecture en paralléle du CDC Non Oui

Relance partielle (par table) Non Oui

Impact sur performance Fort Faible et contrélé

Contrdle via signaux Non Oui (debezium signals)
Relance automatique surincident | Non Oui, grace a l'offset de chunk

Champs additionnels dans la configuration du connecteur DB2 for i:
"incremental.snapshot.allow": "true",

"incremental.snapshot.chunk.size": "2000”

"signal.data.collection": “MYLIB.DEBEZIUM_SIGNAL",

"signal.enabled.channels": "source"


https://issues.redhat.com/browse/DBZ-7958
https://issues.redhat.com/browse/DBZ-7958
https://issues.redhat.com/browse/DBZ-7958

Debezium 3.4 IBM i Connector: ameliorations/limitations actuelles

https://debezium.io/releases/3.4/release-notes

https://repol.maven.org/maven2/io/debezium/debezium-connector-ibmi/3.4.0.Alpha2/

RedHat Dashboards v Projects v Issues v eazyBl
. [Debezium] ! DBZ-7958
P Debezium / DBZ-9291 Debezium c i i .
Add metadata to IBMi connector to handle multi-journal L Support for incremental snapshots in IBMi connector
=N
& Issues L
- ¥ Details ¥ Details
2 Reports

2 Reports Type 0 Enhancement Resclution Doné: L Type [ Enhancement Resolution: Done
Q Components Priority: ¥ Minor Fix Version/s: 3.4.0.Alpha2 ‘1} Components Priority: 2 Major Fix Version/s: 3.4.0.Alpha2

Affects Version/s: Nene Affects Version/s: None

Component/s: ibmi-connector Component/s ibmi-connector

Labels: None Labels: None

Limitations

+ TODO integrate with exit program to prevent journal loss https://github.com/jhc-systems/debezium-ibmi-
exitpgm

« Limited support for table changes - the journal entries for table changes are not documented so rely on
fetching table structure at runtime and refetching when table change detected

« No support for remote journals and fail over

+ No support for clobs/xml and similar large text/blobs


https://debezium.io/releases/3.4/release-notes
https://debezium.io/releases/3.4/release-notes
https://debezium.io/releases/3.4/release-notes
https://repo1.maven.org/maven2/io/debezium/debezium-connector-ibmi/3.4.0.Alpha2/
https://repo1.maven.org/maven2/io/debezium/debezium-connector-ibmi/3.4.0.Alpha2/
https://repo1.maven.org/maven2/io/debezium/debezium-connector-ibmi/3.4.0.Alpha2/
https://repo1.maven.org/maven2/io/debezium/debezium-connector-ibmi/3.4.0.Alpha2/
https://repo1.maven.org/maven2/io/debezium/debezium-connector-ibmi/3.4.0.Alpha2/
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Ressources

Debezium: Code et explications pour démarrer rapidement : https://github.com/bmarolleau/debezium-ibmi-demo

IBM i RPMs http://ibm.biz/ibmi-rpms

IBM i Open Source Support http://ibm.biz/ibmi-oss-support

Al & IBMi: https://ibm.github.io/AI-IBMi-guide/
ZULIP CHAT https://chat.ibmioss.org/

Jesse Gorzinski’s blog. http://ibm.biz/open-your-i
https://ibmsystemsmag.com/Power-Systems/06/2020/common-open-source-guestions-answered

Un besoin? Contactez-nous!!

Exemples Open Source http://github.com/IBM/ibmi-oss-examples - Votre partenaire IBM
IBM i cust tories http://ibm.biz/ibmistor - Votre Sales IBM

| CUstomer stories J//1IDM.DIZ/1IDMISTOores . . . .

: - IBMClient Engineering (moi)

Open Source, ILE , git - Les guru IBM sur I'Intégration
. https://github.com/OSSILE
. https://github.com/richardschoen/iforgit ‘ ARNAULD DESPRETS
] GIT source controlonIBMi (presentation par Nathanael Bonnet, Common France) Hybrid Cloud Integration Architect -

arnauld_desprets @fr.ibm.com

Quel IDE choisir ? RDi mais également....vscode - Code forIBM I

Power Week —18/19/20 novembre 2025
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IBM i Next Gen Apps: VMS demo

Video Management System / IBM i (ActiveMQ and Al in action)

on IBM |

‘ - : : ‘ - Image received
» (MQTT)

Object Type = ‘Score A |#WebCAM - ‘timestamp -
D) crprure camn ‘ ‘
person Cameral 2023-06-01T1... IBI
Detected Object 4 |Score

person

Aggregated dataon IBM |
Event History (Db2 for i) (raw JSON & Relational)

EventID 4 |Detection o }Score a iTime -~ ESource 4 | Location 4 | Distance (m)
236 person|person 56.38 2023-06-0118:13:... Cameral POINT (-92.503 44.0... 78
235 person 83.79 2023-06-01 18:13:... | Cameral POINT (-92.503 44.0... |78
234 person 84.48 2023-06-0118:13:... Cameral POINT (-92.503 44.0... 78

o ) Source Video Camera#l Object Classes Cameratt Geospatial
— with embedded Al Model inference

N— o real time processing
CAMERA (Tensorflow cocossd model) I B M I
h48tps: ithub.com/bmarolleau/vms-iot-dashboard



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

Video Management System / IBM i (ActiveMQ and Al in action)

Demo

Camera #1 (MQTT)

person

=

#g‘

Object Type ~ Score

person

laptop

Detected Objoct

Score

Dashboard source code
(Node-Red)

| D == 1272001

person
Event Records (Db2 for i)

Event ID Detection

onjlaptop

onjiaptopir.

BM Cloud Privat " ” DEMO IoT Power (] DEMO Mobile

Webcam-ObjDetection-Dash  VMS-Dashboard + - i dashboard i & i onjlaptoplp.

onjperson

common

Layout

1BM i - Event Detection Processing / Persistence
Tabs & Links 40 | +

K Video Management System / If

@ Camera #1 (MQTT)

E] ,,,,

( @ IBMi
catch Bl Pi-Camera-Ul
status.

inject O =
tink in
link call
b Imss
IBM i - Object Detection - Image Dashboard >
comment
s 1< J——
function ® o T
= — Aower
function set msg.filename —— Write to IFS

INTEGRATION & DASHBOARD WITH NODE-RED;- ACTIVEMQ AND KAFKA

129.229:900 g -0+
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>

Score
5317
51.58
86.72
84.35
88.81
6127
79.66

IBM i - Event Detection Hub (ActiveMQ)

#WebCAM timestamp

Camera2 2023-11-06T12.

Camera2 2023-11-06T12.

Time Source Location Distance (m)
20231106 12:66:1... Camera2 POINT (-92.50344.01) 523
2023-11-06 12:56:0... Camera2 POINT (-92.503 44.01) 523
2023-11-06 13:55:5... Camerat POINT (-92.503 44.006) 78
2023-11-06 12:55:4... Camera2 POINT (-92.50344.01) 523
2023-11-06 13:55:4... Camerat POINT (-92.503 44.006) 78
2023-11-06 12:55:3... Camera2 POINT (-9250344.01) 523

2023-11-06 13:55:2... Cameral POINT (-92.503 44.006) 78

IBM i - Sensor Data (ActiveMQ)

Temperature Room1

Temperature Room1 (vs.

time)
100
50 /\__\/\/‘/\/\
0
13:56:25 13:55:55 13:56:26

Temperature Room2

o oo 100

Temperature Room?2 (vs.

time)
100
™ \/\/\/
0
135525 198585 135626

Dashboard rendering (HTML5 Javascript)



Demo

benoit@10.3.61.2's password:

sokokkokokokokokokokokK IBM i 7.5 Montpellier Client Engineering EMEA
#it#h  #H####E # # H#it#####
# # # ## ## # # #
# # # #H##H# # #
# #Hi#tH#HH # O# # # #
# # # # # # # H#i#t#
# # # # # # # H##t#
### ####HE # # # # ###
skokokokokokokokokokok Contact: benoit.marolleau@fr.ibm.com

kokokkkokokkokokkk

H##H#HH#
#
#
H#it####
#
# #
HHH#H

[14:10:32][DEMOP.IBM.COM][/home/benoit]# sc status all

< PASE service management with Service Commander

RUNNING | cameltrade (Camel Route for VMS events Kafka streaming)
NOT RUNNING | daytrader (DayTrader)
RUNNING | kafka (Apache Kafka bootstrap server) Port 9092
| RUNNING | kafkaviz (Apache Kafka Visualizer) |Port 8080
NUT RUNNING [ node-red (node-red)
RUNNING | zookeeper (Apache Zookeeper Server using OpenJDK)

[14:10:37][DEMOP.IBM.COM][ /home/benoit1# i

< &
@D 1BM Architecture an...
Brokers

£ SRV2-361:9092
Topics

Search

Kafka server on IBM i
Published message to
(external) Kafka applications 2>

N vmsevents

50

ited (] DEMO MERLIN

O 8 10.361.2:8080 &

[ watson Code Assist.. @ 1. Introduction - Ku... €} Stenford S 224N | .. <& The CEO's Guide to .. 2> Demos - 1BM Techn... @ Using Ansible Light...

Messages Consumers
0
Showing messages on partition 0 of vmsevents
Publish Message Search
0

(116) -1699275949967 -
{"table":"vmsevents" "operation":"INSERT","row":
{"id":1703,"objecttype":"personllaptop","detection_score":58.52,"event_ts":"2023-11-06-12.58.18.871000","event_src":"Camera2"}}

(115) -1699275934797 -
{"table":"vmsevents" "operation""INSERT","row":
{"id":1702,"objecttype":"personllaptop","detection_score":56.96,"event_ts":"2023-11-06-12.58.03.824000","event_src":"Camera2"}}

(114) -1699275919762 -
{"table":"vmsevents" "operation":"INSERT","row":
{"id":1701,"objecttype":"personllaptop","detection_score":78.61,"event_ts":"2023-11-06-12.57.48.745000","event_src":"Camera2"}}



Demo - Kafka Consumer & Mobile (ntfy.sh) Push notification

Subscription to a topic (“vmsevent”), and send an alert based on a threshold ( 2 ”“persons” detected)

kafka_consume.py
import kafka, time, json, numpy as np,requests

topic = "vmsevents"
bootstrap_servers = "10.3.61.2:9092"
consumer = kafka.KafkaConsumer(topic, bootstrap_servers=bootstrap_servers, auto_offset_reset="latest")

assert(consumer.bootstrap_connected())
print(f"Bootstrap '{bootstrap_servers}' connected. Listening...")
print(consumer.topics())

for message in consumer:
print(message)
#message = f""
#Message received: {message.value}
#Message key: {message.key} I e
#Message partition: {message.partition} ~ Producer
:m'essage offset: {message.offset} /L DTAQ+Camel

Joudish

Consumer

message= f"""{message.value}
count = message.count("person")
print(count)
if (count>=2):
print("alert")
requests.post("https://ntfy.sh/iotvms-events", data="Alert @ 2 personnes detectees".encode(encoding="utf-8'))
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https://ntfy.sh/#features
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Watson Geospatial Analytics + HTTP functions

-- Get Geodetic data for one of Scott’s fave restaurants

select st point (longitude, latitude) as thai pop geo

from json:table(QSYS2.HTTR_GET( N N
'https://geocoding.geo.census.gov/geocoder/locations/onelineaddress?address="
concat ADDRESS concat '&benchmark=2020&format=json',

"{"header":

"User-Agent ,Scott","sslCertificateStoreFile":"/home/javaTrustStore/fromJava.KDB"}'
)/

'lax S.result.addressMatches[0].coordinates'

columns (

longitude varchar (100) path 'lax $.x',

latitude varchar (100) path 'lax $.y'));

THAI_POP_GEO
P10POPPEEALOONENE4PEANONOLOONERO786BEBAFFID024640786B8AF
https://www.ibm.com/docs/en/i/7.5?topic=concepts-spatial-reference-system

https://api-adresse.data.gouv.fr/
https://www.ibm.com/docs/api/vl/content/ssw_ibm_i_75/sqlp/rbafyhttpoverview.htm



https://www.ibm.com/docs/en/i/7.5?topic=concepts-spatial-reference-system
https://www.ibm.com/docs/en/i/7.5?topic=concepts-spatial-reference-system
https://www.ibm.com/docs/en/i/7.5?topic=concepts-spatial-reference-system
https://www.ibm.com/docs/en/i/7.5?topic=concepts-spatial-reference-system
https://www.ibm.com/docs/en/i/7.5?topic=concepts-spatial-reference-system
https://www.ibm.com/docs/en/i/7.5?topic=concepts-spatial-reference-system
https://www.ibm.com/docs/en/i/7.5?topic=concepts-spatial-reference-system
https://api-adresse.data.gouv.fr/
https://api-adresse.data.gouv.fr/
https://api-adresse.data.gouv.fr/
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Kafka, Camel, Comment démarrer?

u Exemples "IBM i OSS" https://github.com/IBM/ibmi-oss-examples/

* Dossier « Camel »
* Bridge entre data queue & Kafka (Db2->Kafka bridge)
- Nécessite Kafka
* Bridge Message queue to email
- Nécessite un SMTP server
*  Monitoring Disque avec email
- Nécessite un SMTP server
* Monitoring Disque avec message queue
- envoi de messages via message queue *SYSOPR

= Workshop Camel / Kafka en ligne:

e https://github.com/ThePrez/FOCUS2020-Workshop/
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Le protocole MQTT

* MQTT(Message Queuing Telemetry Transport) is a machine-to-machine (M2M)/"Internet

of Things" connectivity protocol.

It was designed as an extremely lightweight publish/subscribe messaging transport. It is
useful for connections with remote locations where a small code footprint is required

and/or network bandwidth is at a premium

MQTT was found by IBM and in 2013 it was donated to OASIS (Organization for the

Advancement of Structured Information Standards )

Topic Publish Example:

temperature sent from a ‘pipeline’ device :

Topic Subscribe Example:

pub(topic, data)

sub(topic)

pub(topic, data)

Host Layers

The publish-subscribe
model requires a message
broker. The broker is for
distributing messages to
interested clients based
on the topic of a message.

Media Layers

|

OSI| Model
data unit layers
A"
application
data N fEmss to Application
r ™y 3\
resentation
data ) Daiagepresentaﬁon & Encryption
" session
data Interhost Communication
segmentsI Endt{)-alipdscg\?egnns
and Reliability )
packets I Pag?[?e%%in(n &
L Logical Addressing (IP)
( data link
frames lPhysrnal Addressing (MAC & LLC)
- =
: hysical
bits I pllenx Signal

and Binary Transmission )

myhome/groundfloor/livingroom/temperature or Germany/Bavaria/car/2382340923453/latitude
myhome/groundfloor/+/temperature (+isa wildcard equivalent to “any”)
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iot-2/type/NI/id/pipeline/cmd/msg/fmt/json{"name":“temperature","value":15}

MQ7“7~



Le protocole MQTT

MQTT Characteristics OSI Model /14Q7~
r

*  Lightweight _ data unit layers
+ smallest packet size 2 bytes (header) p iy
+ reduced clients footprint application
. Security E L data J§ Ni f}r)ooesshAmication )
* MQTT is over TCP...use SSL/TLS for security 0 ( / .
* username/password on connection t>u'- data Dmg;esenta&?cgm
* Encrypt payload - - /
* Reliable . E data session
» Three QoS levels (0: fire & forget / at most once, 1: At least once, 2: exactly once) 0 Interhost Communication
» Avoid packet loss on disconnections - In case of unreliable networks, MQTT T b > <
guarantees retransmissions and the delivery of the messages transport
Segments | enctond Comnections
» Persistent Session/ Clean Session \ A and Reliability J
. Simple o 1 network )
« TCP Based: socket connection oriented 0 packets Path Determination &
| L ) Logical Addressing (IP)
» Asynchronous : no wait for response 5' p >
+  Publish / Subscribe : decoupling producer and consumers - | frames - data link
+ Payload agnostic: any data format (text, binary, JSON, XML...) ® B
T r Y h - | A
| bits jelbigets
E \ ____and Binary J

.. https://developer.ibm.com/articles/iot-magtt-why-good-for-iot/
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Kafka sur IBM | Zooimeper

Basé sur Java, tout comme Apache Camel
Kafka Client existe aussi en Node.js....

// Prérequis : JVM (Openjdk11...)

# yum install wget ca-certificates-mozilla
gzip tar-gnu openjdk-11 coreutils-gnu sed-
gnu grep-gnu

—

« Log aggregation Apache Core KAFKA « Analytics

// Installation du produit (téléchargement) " eres Notpart of core Apache Kafka Gore . Databases
: . « Machine Learning

« Batch imports « Schema Registry » Server/Broker
# Wget « Audit trail . Avro ¢ » Scripts to start libs » Dashboards
https://apache.osuosl.org/kafka/2.6.0/k « User activity logs + Kafka REST Proxy + Script to start up -Eﬁifhr

« Web logs » Kafka Connect Zookeeper .
afka 2.13-2.6.0.tgz o « Kafka Streams « Utils to create topics * Business

+ Utils to monitor stats Intelligene

// Démarrage Zookeeper (coordination vs. Brokers & partitions) dans PASE
# kafka/bin/zookeeper-server-start.sh kafka/config/zookeeper.properties .

// Démarrage du serveur (Broker) dans PASE
# kafka/bin/kafka-server-start.sh kafka/config/server.properties

Kafka Visualizer

Graphique
// Test avec un producteur (ici Application Java) publiant sur un topic “my-topic” (Graphique)

# kafka/bin/kafka-console-producer.sh --broker-list localhost:9092 --topic my-topic

Power Week —18/19/20 novembre 2025


https://apache.osuosl.org/kafka/2.6.0/kafka_2.13-2.6.0.tgz
https://apache.osuosl.org/kafka/2.6.0/kafka_2.13-2.6.0.tgz
https://apache.osuosl.org/kafka/2.6.0/kafka_2.13-2.6.0.tgz
https://apache.osuosl.org/kafka/2.6.0/kafka_2.13-2.6.0.tgz
https://github.com/manasb-uoe/kafka-visualizer

Apache Camel ‘:‘ Camel

= Librairies Java = Une application Camel est une application Java
D’autres langages peuvent étre utilisés pour décrire des « Expressions »

=  Prérequis:JVMsurIBMi (JV1, Openjdk etc.)

= Camel utilise une concaténation repétable et normalisée d’objets “Processor” et de
"Messages” groupes dans un ensemble appelé “Exchange”
*  Message "In"
*  "Processor"
*  Message "Out”

= Note : Camel peut étre considéré comme un Node-RED en version programmatique Java :
simple, beaucoup de connecteurs, passe-plat entre applications

Power Week —18/19/20 novembre 2025



Kafka, Camel : Service Commander

= Gérer les services IBM I dans PASE facilement :

bash-4.4% sc check all
as-database (System *DATABASE Host Server)
ftp (System FTP server)
zookeeper (Apache Zookeeper Server using OpenJDK)
kafka (Apache Kafka bootstrap server)
as-central (System *CENTRAL Host Server)
navigator (IBM Navigator for i)
kafkaviz (Apache Kafka Visualizer)
gitbucket (GitBucket git web platform)

bash-4.4$ sc start kafka

Performing operation 'START' on service 'kafka'

Attempting to start service dependency 'zookeeper' (Apache Zookeeper Server using OpenJDK)...
For details, see log file at: /home/JGORZINS/.sc/logs/2021-03-12T13:23:31.093-0500.zookeeper. log

For details, see log file at: /home/JGORZINS/.sc/logs/2021-03-12T13:23:31.086-0500.kafka.log

= Exemples, code, vidéo : https://github.com/ThePrez/ServiceCommander-1BMi

Power Week —18/19/20 novembre 2025


https://github.com/ThePrez/ServiceCommander-IBMi
https://github.com/ThePrez/ServiceCommander-IBMi
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