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Who is Niels Liisberg?

» Chief architect - System & Method A/S — Denmark

« IBM Power evangelist

 “The doctor” — modernization consultant

* Father to IceBreaktm — Application server for ILE / RPG

* Architect of Sitemuletm — Web and microservice platform for IBM i
 CEAC - Common Europe Advisory Council member

« Devoted to open source:

My stuff  https://github.com/NielsLiisberg
noxDB https://github.com/sitemule/noxdb
ILEastic https://github.com/sitemule/ILEastic
ILEvator  https://qithub.com/sitemule/ILEvator
Gist https://qgist.github.com/NielsLiisberg
VSCode  RPG/SQL/Debugger

Founder of IBM Power CPH
« IBM Champion 2019 - 2025
Follow me at X, tweeter, github, linkedin , gluf, clap, clup or what eve



https://github.com/NielsLiisberg
https://github.com/sitemule/noxdb
https://github.com/sitemule/ILEastic
https://github.com/sitemule/ILEvator
https://gist.github.com/NielsLiisberg
https://github.com/NielsLiisberg/RPG-for-VSCode

e sitemule.com/

System & Method A/S

System & Method was established in 1989
IBM Advanced Business Partner

Sales directly to customers
Sales via partners
System development and implementation

More than 1000 customers in 28 countries
Subsidiaries in Denmark and Brazil

Partners in more than 20 countries

#makelBMiNormal
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Agenda

Serverless architecture — What is it?
What is “normal”

Serverless architecture

* |n general
* InRPG

Open source

Example time:
e Build ILEastic
 Hello world
o Static files - service
* Microservices

#makelBMiNormal
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Serverless
Architecture???
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Js hello.js X

hello.py X

Users > nli > Js hello.js > ...

Users > nli > hello.py
from fastapli import FastAPI

express = require('expres')
app = express()
port = 3000
app.get('/', (req, res) app = FastAPI()
res.send('Hello World!"'
J') @app.get(u/u)
root():

return {"message": "Hello World"}

app. listen(port, {
console.log( Example app listening on port ${port}’
T)
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Serverless architecture

 An approach to software design that allows developers to build
and run services without having to manage the underlying
infrastructure

 Aka —as we know them:
 No Apache
 No Tomcat, WebSphere
* No Liberty, IWS

e So the http stack need to be in your code:
« Embedded server

e Using a framework (probably)
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Why is this important?

* No external dependencies in Develop, Test and Deploy
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Serverless architecture - examples

Python FastAPI Uvicorn O FastAPI
Node.js LoopBack Express (QJ LoopBack
Java Spring Boot Tomcat/Undertow @ Spring Boot

G o0t Leasic

Also: Seneca, Flask, micronaut - to namedrop a few
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“Normal” Serverless architecture

* Develop anywhere:
 Win/Mac/Linux
e VSCode ( or what you like)
e Using git presumably

* Deploy everywhere:
e Cloud
e On prem
e Hybrid
e Using container presumably

#makelBMiNormal
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| am not strange!
| am just NOT normal

Salvador Dali
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I"

What is “norma

 |IBMican do everything .. But different ( Often better !!)

* PASE

e Brings AlX to the platform
* yum, Node.js. Python, bash, git ... “Normal stuff”

* Native to the OS

 EBCDIC

 RPG, COBOL, CL(C, C++)

* Different toolset: Compilers, editors ...
e ... “Not so normal .. Today”
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IBM i can do everything .. But different

e Springboot, LoopBack, FastAPI:
e Is “cloud technology” but runs perfectly on IBM i
e Also runs inside containers
* It’s open source

e |LEastic
 RunsonlyonIBMi
* Woraps legacy code and databases
e Implements Microservices in RPG and ILE
* No entanglement
* It’s open source
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Pick the right tool for the task

* Springboot, LoopBack, FastAPI:
* New projects
 Onboarding staff

* |LEastic
 Transformation
* Performance / mission critical
e Simplicity
 The “Rosetta stone”
* Legacy code modernization
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Why?
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Why serverless architecture?

* A cornerstone in microservices
* Integration on the glass
* Heterogenous development

* Use the language and tool that fits the solution best
e ... but asimilar approach
 The “Rosetta stone”:

e Young and mature staff work with same ling
e JSON /HTTP

 The coding language becomes secondary
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nede

Serverless architecture in RPG and Node.js

= hello.rpgle X Js hello.js X
Users > nli = hello.rpgle - -
l i Users > nli > Js hello.js
*xxfree

express = require('expres')
app = express()
port = 3000

( ) (xyes) bndDir('ILEA ) r ( nt)
include/ileastic.rpgle
dcl-proc main;
config likeds(IL_CONFIG);
config.port = 3000;
il_listen (config : iddr(sayHello));
end-proc;
dcl-proc sayHello;
*N;
request likeds(IL_REQUEST);
response likeds(IL_RESPONSE);

app.get('/', (reg, res)
res.send( 'Hello World!'

})

app. listen(port,
console.log( Example app listening on port ${port}

il_responseWrite(response: 'Hello world');
proc;


http://www.system-metode.dk/IceBreak/Technology

e sitemule.com/

= hello.rpgle X
Users > nli > = hello.rpgle
*xxfree

( ) (xyes) bndDir('I
include/ileastic.rpgle
dcl-proc main;
config likeds(IL_CONFIG);
config.port = 3000;
il_listen (config : iddr(sayHello));
end-proc;
dcl-proc sayHello;
*N;
request likeds(IL_REQUEST);
response likeds(IL_RESPONSE);
il_responseWrite(response: 'Hello world');
end-proc;

#makelBMiNormal

hello.py X

Users > nli > hello.py
from fastapl import FastAPI

app = FastAPI()

@app.get("/")
root():
return {"message': "Hello World"}



http://www.system-metode.dk/IceBreak/Technology
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ILEastic is

Native serverless framework for ILE *

noxDb — json/xml/csv and more - object graph for ILE *

Open source

Same development pattern as:
Spring-boot, FastAPI, LoopBack

Build system ( by gmake)

Git native ( clone from git, build using IFS)

Super fast

Small footprint

Multithreaded

Easy integration with CICD / DevOps

Works with service-discoveries/ Gateways / load balancing
( Eureka, Kong)

"RPG, COBOL, C, C++, CLLE

@ Spring Boot

O FastAPI

® LoopBack
NETFLIX

EUREKA
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The background

#makelBMiNormal

IceBreak

Job manager / subsystem

Web Server Application Server

Microservices Development Open source

HTTP/HTTPS ILE programs SpringBoot Precompiler
High performant web server: Sessionmanager fastAPI VSCode noxDb ILEastic ILEvator
Static files JSON Flask Git JSON
Application server IPC XML loopBack DevOps XML HTTP Server P/HTTPS
Routes saL ILEastic csv Serverless Chgnt
Hives csv saL ILE ILES
ILE Servlets Render Engine Dynamic cal Utilities Utlllies
gzip cache ILOB Procedure ca

HTTP/HTTPS client UTF-8/EBCDI

Utilities

= ILEastic is carved out of IceBreak as an open source project

= |LEastic is community driven

ILEastic is build, tested and delivered in the IceBreak product
System & Method A/S provides support
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It is showtime !!

Github:
https://github.com/sitemule/ILEastic

* RPG:

* |LEastic : RPG framework for embedded HTTP ( opensource)
noxDB

e SQL, JSON, XML, CSV and dynamic procedure/program framework
VSCode

e Microsoft open source development tool

* Sitemule RPG extension ( 16.100 + users !!)
OSS for IBM i

 yum/DNF, gmake


https://github.com/sitemule/ILEastic

Demo time

S
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O FastAPI

import pyodbc
from fastapi import FastAPI, Query
from typing import Union

./headers/ILEastic.rpgle
./noxdb/headers/jsonParser.rpgle

connection = pyodbc.connect("DSN=xLOCAL")
app = FastAPI()

dcl-proc main;

config likeds(IL_CONFIG);

config.port = 44001;
config.host = '«ANY';

il_addRoute(config : listServices
il_listen(config);

end-proc;

: IL_ANY :

@app.get("/listServices")
listServices(search: Union[str, Nonel = Query(default=None, max_length=50)):
sql = f'select * from qsys2.services_info where service_name like {string_quote("

return fetch_all (connection , sql)
dcl-proc listServices;
ln;
request likeds(IL_REQUEST);
response likeds(IL_RESPONSE);

H

fetch_all(connection , sql):
cl = connection.cursor()
cl.execute(sql)

ret = result_to_dict(cl)
cl.close()

return ret

pResult pointer;
search varchar(64);

response.status = 200;
response.contentType = 'application/json';
search = il_getParmStr(request :

pResult = json_sqlResultSet (

' + strQuot + search +

il_responseWriteStream(response :
proc;

json_stream( pResult));


http://www.system-metode.dk/IceBreak/Technology
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t t t t Service routing & security
Customer

Statistics
FastAPI
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Microservice
Spring-boot

Java
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EXPLORER

~ OPEN EDITORS

X = noxdbcust.rpgle examples

“ ILEASTIC
v vscode
{} c_cpp_properties.json
{} settings.json
{} tasks.json
v examples
£ base64.rpgle
= datachunks.sqlrpgle
= errorlist.txt
= FastcgiOl.rpgle
£ header.rpgle
= helloworld.rpgle
<> index.html
invalidreq.rpgle
jsondata.sqirpgle
jsonp.rpgle
jwtsecrout.rpgle
makefile

multroutes.rpgle

£ noxdbcust.rpgle

= plugin.rpgle

= querystr.rpgle

£ scheduler.rpgle

£ staticfile.rpgle

> headers

> ILEfastCGI

> noxDB

> plugins

> src

> unittests
.gitignore
.gitmodules

{} barryci.json

f LICENSE

M

> OUTLINE
> SSHFILE SYSTEMS
> MAVEN PROJECTS

_ PP masterr O3L00 ®O0AO0

noxdbcust.rpgle — ILEastic

= noxdbcustrpgle X

examples > = noxdbcust.rpgle

20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
)
51
52
53
54
55
3
57
58
59
60
61
62
63
64
65
66

//
//
1/

//

/
/

~ ./headers/ILEastic.rpgle
./noxdb/headers/jsonParser.rpgle

Program Entry Point

LESOH
dcl-ds config likeds(IL_CONFIG);
config.port = 44001;

config.host = "#ANY';

(customerList));

il_listen (config :

Servlet callback implementat

customerList;

dcl-pi *n;
request likeds(IL_REQUEST);
response likeds(IL_RESPONSE);
end-pi;

dcl-s pResult pointer;
Assume everything is 0K

response.status = 200;
response.contentType = ‘'application/json’;

Use noxDB to produce a JSON resultset to return
pResult = json_sqlResultSet ('—

select * -

FROM QIWS/QCUSTCDT -
');

Use the stream to input data from noxdb and output it to ILEastic
il_responseWriteStream(response : json_stream( pResult));

Ln 24, Col1 Spaces: 4

0 @

UTF-8 LF RPG ® Q2
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BENDIX"

HT Bendix

RPG Microservices with Ext]S and Angular

Use of open source projects for services and tooling
Website build with webservices written in RPG
Transformation from 5250 to ExtJS

Log & beskeder

https://www.ht-bendix.dk/
https://www.ibm.com/it-infrastructure/us-en/resources/power/ibm-i-customer-stories/
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Any language?

Of cause!! You can make microservices with almost any languages:

m RPG ILEastic and noxDB
sitemule.com/
n RPG IceBreak

. JAVA spring boot framework @ >pring Boot
. Python fastAPI 0 FastAPI
. Node.js LoopBack @ LoopBack
. Glue it all together with
NETFLIX N NGINX

. Eureka and/or Nginx EUREKA


https://github.com/sitemule/ILEastic
https://github.com/NielsLiisberg/noxDB
https://github.com/NielsLiisberg/IceBreak-Samples
https://spring.io/projects/spring-boot
https://www.fullstackpython.com/microservices.html
https://loopback.io/
https://github.com/Netflix/eureka
https://www.nginx.com/learn/microservices/

#makelBMiNormal
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Berry | Superfos

New Applications with Microservices in JAVA
Modifications with Microservices in RPG

Globalization with UTF8 in Db2 and Intercompany
Mircroservices for 14 countries in 8 partitions =

Transition from 5250 to graphical interface in ExtJS.

Faster deployment at new factories

https://www.ibm.com/it-infrastructure/us-en/resources/power/ibm-i-customer-stories/
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CPU Usage: 4800 % No. of Frovessors: 1

DFD - De Forenede Dampvaskerier

Development in RPG and JAVA with IBM Db2 for i
RPG Microservices with Ext]S and Angular Il
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Seamless transformation from legacy solution and Db2
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Sales & Presentation App developed with

RPG Microservices in Angular Il
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Roadmap from RPG to JAVA — From old to new generation

Microservices in JAVA and Stored Procedures in Db2

DevOps in every part of the process
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RPG example

Github:
https://github.com/sitemule/ILEastic

* RPG:

* |LEastic : RPG framework for embedded HTTP ( opensource)
* noxDB

* JSON, XML and CSV framework
* VSCode

e Microsoft open source development tool

* Sitemule RPG extension ( 11.000+ users !!)

e gmake build system


https://github.com/sitemule/ILEastic
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Home » Blog » Tech » Adopting Microservices at Netflix: Lessons for Architectural Design

Tony Mauro of NGINX, Inc.

Adopting Microservices at Netflix: Lessons for
Architectural Design

& microservices, containers, Netflix, content delivery network (CON)

> e i oven v B o

In some recent blog posts, we've explained why we believe it's crucial to adopt a four-tier application
architecture in which applications are developed and deployed as sets of microservices. It's becoming
increasingly clear that if you keep using development processes and application architectures that
worked just fine ten years ago, you simply can’'t move fast enough to capture and hold the interest of
mobile users who can choose from an ever-growing number of apps.

Switching to a microservices architecture creates exciting opportunities in the marketplace for
companies. For system architects and developers, it promises an unprecedented level of control and
speed as they deliver innovative new web experiences to customers. But at such a breathless pace, it
can feel like there’s not a lot of room for error. In the real world, you can’t stop developing and deploying
your apps as you retool the processes for doing so. You know that your future success depends on
transitioning to a microservices architecture, but how do you actually do it?

NETFLIX

Fortunately for us, several early adopters of microservices
are now generously sharing their expertise in the spirit of
open source, not only in the form of published code but in
conference presentations and blog posts. Netflix is a
leading example. As the Director of Web Engineering and
then Cloud Architect, Adrian Cockcroft oversaw the
company's transition from a traditional development

Q 2

FREE TRIAL ‘ ‘ CONTACT US

ABOUT NGINX

NGINX is the heart of the modern web,
powering half of the world's busiest sites and
applications. The company's comprehensive
application delivery platformn combines load
balancing, content caching, web serving,
security controls, and monitoring in one
easy-to-use software package.
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. Sitemule is all kind of web sclutions for Power and IBM
Denmark http://sitemule.com ni@sitemule.com

Q: Can you make microservices in RPG?
A: Absolutley !!

Q: Microservices requires a self contained application server?
A: Look at opensource project ILEastic

Q: | need some JSON tooling if you will provide JSON |/O
A: Look a opensource project noxDB

Q: Can opens source help me?
A: Get started at :https://github.com/sitemule/



https://github.com/sitemule/
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\ Sitemule
Sitemule is all kind of web sclutions for Power and IBM
Denmark Attp://sitemule.com nE@sitemule.col

@ git
= Open Source: fV‘

= Encapsulation of existing RPG code and application and as \AJ
JSON /O services (Sitemule - ILEastic/noxDB)

= Create a test unit environment &

= Build new services in Spring-Boot JAVA ( any modern language)

docker
= Run and compare RPG and JAVA service layer
= Using “Eureka” as service discovery / balancing NETF“X
= Spreading the services over docker on power and IBM EUREKA

= Packages: yum, git, gmake, python, node, nginx
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https://gitlab.devops.sitemule.com/demos/i-ug-uk
https://github.com/sitemule


https://github.com/sitemule
https://github.com/sitemule
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Serverless architecture and Microservices

Questions?

By:
Niels Liisberg

nli@system-method.com
System & Method A/S
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