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Your Presenter

| eat new technology for breakfast
* 30+ years of IBM i and multi-platform development
* Founded and sold RJS Software Systems

* Created automated report distribution, document management,
J forms, workflow and app integration software

* MOBIGOGO — multiplatform app development and consulting

* Process automation, web and mobile app development and
integration consulting

* App modernization and open-source training
. * iForGit — Eliminate Awkward Git Integration on IBM i
Richard Schoen |
richard@richardschoen.net * Open-source contributor

-or- * Learn something new every day
richard@mobigogo.net
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Why do we need mobile apps ?
What types of mobile apps are there

How to create mobile apps without becoming a mobile expert

Sample app use cases
Demo
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Reasons
for Mobile
Enabled

Apps

Field service

Order entry

Equipment inspections

Property inspections

Deliveries

Improve efficiency/lower costs



IBMi
Mobilizing For IBM i Sites

* Need to modernize existing green screen apps

* Want to create browser-based apps

* May need mobile apps — warehouse, field service, etc.

* Re-use existing database and RPG/CL/COBOL logic (Even S/36)

* Create new business logic in new languages — Python, Node, PHP, etc.
* Get rid of paper-based processes and re-keying of data

* Provide better overall user experience
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B Types of Mobile Access

* Always Online
* Partially Online

* Always Offline




IBMi
Always Online

* Standard web site programming

* HTML/CSS/JavaScript

"

* Internet always available N

* Use responsive framework such as (Bootstrap)

* Mobile hotspot or wi-fi access
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Partially Online

°* Need to load information to device

* Store changes temporarily

* Sync changes when online

 Standard web site programming or device specific

cy

* Internet NOT always available
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Almost Always Offline

* Need to load information to device
* Store changes up to 24 hours or longer
* Sync changes when online

* Perform work fully offline

 Standard web site programming or device specific

* Internet NOT always available



Which Device Platforms to Support ?

10S

Android

Other

Desktops, Laptops, Chromebooks

IBMi



IBMi
Types of Mobile Apps
* Native Mobile Apps/Platform Specific
* Native Cross Platform Development
* Web Apps
* Single Page and Progressive Web Apps

* Hybrid Apps (Web and Mobile)

https://www.businessofapps.com/app-developers/research/types-of-mobile-apps/
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Native Mobile App Frameworks

* Objective C

* Swift

* Flutter

* React Native

* lonic

* Xamarin/.Net Maui
* Mobile Angular

* Phonegap/Cordova

https://www.geeksforgeeks.org/top-mobile-app-development-frameworks/
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R HTML App Frameworks

* React

* Vue

* Angular

* Bootstrap

* .Net Blazor

* HTML/CSS/IS

* Others



IBMi
Mobile App Categories

* Native Apps: A Native App is an application specifically
designed for a particular platform or device.

* Web Apps: A Web App is an application designed to deliver
web pages on different web platforms for any device.

* Hybrid Apps: A Hybrid App is a combination of both native &
web applications. It can be developed for any platform from a
single code base.
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For Today’s Discussion

* Web Apps: A Web App is an application that is designed to
deliver web pages on different web platforms for any device.

* Hybrid Apps: A Hybrid App is a combination of both native &
web applications. It can be developed for any platform from a
single code base.

* Hybrid web apps are generally HTML sites wrapped to use
WebView control on device
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Offline Friendly Web Apps

* Single Page Apps (SPA):
High performance, low maintenance, single web page,
javascript, no full-page reloads needed.

* Progressive Web App (PWA) :

Fast, cost-effective, offline access, auto-updates, easy
installation.

* Very similar, but PWAs offer offline capability.

* We will focus on PWA apps for this discussion
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ChatGPT on SPA vs PWA

SPA functionality:

* An SPA primarily focuses on updating content within a single
web page using JavaScript, providing a smooth user experience
without full page reloads.

PWA capabilities:

* A PWA builds on the SPA concept by adding features like
service workers to enable offline access, manifest files for
installability, and push notifications, giving it a more "app-like"
experience.

* [n essence, you can think of a PWA as an enhanced version of
an SPA with additional features that make it behave more like
a native app.
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Progressive Web Apps (PWAs)

* Applications that you build by using web technologies.

 Can be installed and can run on all devices, from one codebase.

* Provide native-like experiences to your users on supported devices
- Adapt to the capabilities supported by each device

* Can also run in web browsers, like websites.
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PWA Benefits

PWAs have access to advanced capabilities. For example:
* PWAs can continue working when the device is offline.
* PWAs support push notifications.

* PWAs can perform periodic updates even when the application is
not running.

« PWASs can access hardware features.
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Web Related Advantages

PWAs can run in web browsers, just like web sites. Advantages:

* PWAs can be indexed by search engines.

« PWAs can be shared ano

launched from a standard web link.

* PWAs are safe for users because they use secure HTTPS endpoints
and other user safeguards.

- PWAs adapt to the user

s screen size or orientation, and input method.

* PWAs can use advanced web APIs such as WebBluetooth, WebUSB,
WebPayment, WebAuthn, or WebAssembly and your own services.
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Lower Development Costs

* PWAs have a much lower cross-platform development cost than
compiled apps

» Single codebase vs native apps.
* Native apps have codebase for Android, iOS, desktop OS, etc.

* With a PWA, you can use a single codebase that's shared between
your website, mobile app, and desktop app (across operating systems).
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Cross Device Compatability

* PWA apps Built using HTML, CSS, and JavaScript
 Hosted on web servers
* Run in web browsers like web site

 Can download and install on a device
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Developing Mobile Web Apps

* Microsoft VS Code
* Microsoft Visual Studio 2022

* Web Storm

https://www.jetbrains.com

* NSB/AppStudio

https://www.appstudio.dev

* Notepad++


https://www.appstudio.dev/

MOBIGOGO IBMi
Compiling Hybrid Apps to Native

* Adobe Phonegap
* Apache Cordova
» Capacitorl)S

* Volt.Builder

* Outputs native Android and iOS apps



IBMi
Database/Local Storage/Offline

* SQLite/Wasm

* IndexedDB

* Local Storage

* Session Storage

* 10 mb max unless compiled native

* | believe native compiled HTML apps can use unlimited storage
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Summary of Mobile App types



IBMi
Mobile Web Apps

* Easy to create
* Use HTML, CSS and JS

* Assumption of always being on-line



IBMi
Native Mobile Apps

* Have to use specific toolsets
* Objective C

* Flutter

* Android Studio

* Etc.......
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Hybrid Mobile Apps

* Easy to create

* Use HTML, CSS and JS

* Use Cordova or Capacitor to native compile
* Can use all native phone features

* iOS or Android
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Hybrid Web Apps-PWA

* Progressive Web Apps
* Use HTML, CSS and JS
* Can be online or offline

* Data can be cached locally
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Sample PWA Mobile App Use Cases
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Mobile App Deployment Scenarios

* Live connect to talk directly to back-end system like IBM i
* Talk to cloud server and have IBM i pick up data from cloud site
* Perform all work in cloud and file transfer data to IBM i

* Some customers don’t want to expose IBM i directly to web
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Mobile Dishwasher Servicing

* Employee goes to customer site

* Reviews chemical usage

* Enters usage numbers

* Data saved temporarily to device during site visit.
* Or data immediately sent back to IBM i (if online)
* Used to be done with paperwork

* Keying validated and invoicing delays eliminated
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Mobile Dishwasher Servicing

\ Web Service Server
€ NGINX

https Python Fast API

DB2

/ Database

Live connection to
IBM i over https

Windows Laptops
Can store current
transaction offline
temporarily



IBMi
Mobile Route Servicing
* Employee loads route information to their device
* Goes to each site and does delivery and pickup
* Today they fill out paperwork
* Paperwork gets shipped back to corporate HQ
* Information currently keyed into IBM i billing system
* Creating an app to allow all route entry to happen offline
* Data can be synced. On demand.

e Paperwork and paperwork shipping costs will be eliminated
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D Mobile Route Servicing

~~

/

RPG/CL Making Outbound
https or sftp Calls

IBM i Not Exposed to Web

DB2
https/sftp Database

Android
Tablets

Postgres or

Devices talk to cloud
MariaDB

Database

IBM i talks to cloud
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Sample App Demo
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| | Single Page App

M

App Served on
http port 3002
Web Service on
http port 3001

2 Python Services
One Serving Web Service

One Serving the HTML App

DB2
Database

HTML Single Page App
Tablets, Phones
Desktop Browsers
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Log In

i [0 Elements  Application >> B2 @ i X
Application C [Filter Q@ X
4 D Manifest

http://sysi1:3002

°¢ Service workers

Customer Table 8 storage Origin _http:/jsysi:3002

Storage Key Value
v BB Local storage apploggedin false
User BB http://sysi1:3002 customerRecord  {"BALDUE":"0",...
» EB Session storage
RICHARD B IndexedDB
» @ Cookies
Password & Private state tokens
B Interest groups
» & Shared storage

B Cache storage

Background services

B Back/forward cache
T, Background fetch

ssssensl

© 2024 - Customer Web Service Client App () Background sync oo
B Bounce tracking mitigati CDTLMT: "o"
0 Notifications E;‘gsom “?"

: "Mpls °

B3 Payment handler CUSNUM: ‘777
@ Periodic background syr INIT: "3 "

» T, Speculative loads LSTNAM: "Richard "

STATE: "MN"

¢ Push messaging

. STREET: "Schoen "
D Reporting API

ZIPCOD: "o"

:{ Console What'snew X X

Highlights from the Chrome 125 update

Error causes in the Console

The Console now shows you chains of error causes in
the stack trace.

CSS selector statistics in Performance

The Performance panel can now show you CSS
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| Logged In

s [0 Elements  Application >> g2 & ! X
Application C [Filter © x
g P Manifest http://sysi1:3002
' Service workers
Cu Stomer Table 8 storage Origin  http://sysi1:3002
Storage Key Value
v BB Local storage apploggedin true
» i: customerRecord | {"BALDUE":"0"....
| | v e [ D S
ession storage
B IndexedDB
4 @ Cookies
Search: | | B Private state tokens
B Interest groups
X ] . . Credit » & Shared storage
Customer Balance Lastname Init Street City State Zipcode ChgCode
Due B cache storage
; 4859 Background services
938472 37.00 Henning GAK Elm A Dallas ™ 75217 3 1234.56
W) B Back/forward cache
21B NW T, Background fetch
m 839283 100.00 Jones BD 135 St Clay NY 13041 1 0 (3 Background sync v
E Bounce tracking mitigati CDTLMT: "@"
. PO Box £ Notifications CHGC?DI:I o .
m 392859 439.00 Vine SS 79 Broton VT 5046 1 0 B3 Payment handler Eﬁ;;UMMp;.:T
(© Periodic background syr INIT: “J
m 938485 3987.50  Johnson JA AP oen  GA 30545 2 33.50 >y Speculative loads LoTNAM: Richard
Way ¢ Push messaging STATE: "MN
. STREET: "Schoen "
13 D Reporting API ZIPCOD: "@"
m 397267 0 Tyron WE Myrtle Hector NY 14841 1 0 )
Dr :{ Console What's new X X
Highlights from the Chrome 125 update
208
Y ssesn2 58.75 Stevens KL Snow  Denver GO 80226 1 2.50
Pass Error causes in the Console
787 The Console now shows you chains of error causes in
B se62s3 10.00 Alison Js S e MN 56342 3 0 the stack trace. ‘
59 CSS selector statistics in Performance
—

The Performance panel can now show you CSS



Customer Table

Customer
Last name
Init

Street

City

State
Zipcode
Credit Limit
Charge Code
Balance Due

Credit Due

777

Richard

Schoen

Mpls

MN

s [0 Elements Application  >> B2 @3
Application C |[Filter
> Manifest .
0 http://sysi1:3002
o
1 Service workers
8 storage Origin  http://sysi1:3002
Storage Key Value
v B8 Local storage apploggedin true

EB http://sysi1:3002

» EH Session storage

B IndexedDB
> @ Cookies

B Private state tokens

B Interest groups
» B Shared storage

B Cache storage

Background services
B Back/forward cache
'r¢ Background fetch
¢J Background sync
B Bounce tracking mitigati
E_l Notifications
B3 Payment handler
® Periodic background syr
> 1}, Speculative loads
¢ Push messaging
D Reporting API

¢  Console What's new X

customerRecord {"BALDUE":"0"....

v {BALDUE: "@", CDTDUE:

BALDUE: "0"
CDTDUE: "@"
CDTLMT: "@"
CHGCOD: "o"
CITY: "Mpls "
CUSNUM: "777"
INIT: "3 "
LSTNAM: “Richard "
STATE: "MN"
STREET: "Schoen
ZIPCOD: "0"

Highlights from the Chrome 125 update

Error causes in the Console

The Console now shows you chains of error causes in

the stack trace.

CSS selector statistics in Performance

The Performance panel can now show you CSS

P X
@ x
"@", CDTU

X

IBMi
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Customer Table

Customer
Last name
Init

Street

City

State
Zipcode
Credit Limit
Charge Code
Balance Due

Credit Due

777

Richard

Schoen

Alma

Wi

JSON Data Update to IBM |

sysi1:3002 says

{"BALDUE":"0","CDTDUE":"0","CDTLMT":"0","CHGCOD":"0","CIT
Y":"Alma","CUSNUM":"777

"INIT":"J " "LSTNAM":"Richard

" "STATE":"WI","STREET":"Schoen ~ ""ZIPCOD":"0"}

‘< [0 Elements  Application >> B2 @& i X
Application C [Filter @ X
> Manifest .

9 ' http://sysi1:3002

71 Service workers

8 storage Origin  http://sysi1:3002
Storage Key Value
v B8 Local storage apploggedin true

EB http://sysi1:3002

» BB Session storage

8 IndexedDB
4 @ Cookies

& Private state tokens

2 Interest groups
» & Shared storage

& Cache storage

Background services
& Back/forward cache
T, Background fetch
(3 Background sync
@ Bounce tracking mitigati
Q. Notifications
B3 Payment handler
@ Periodic background syr
» T, Speculative loads
& Push messaging
D Reporting API

! Console What'snnew X

customerRecord {"BALDUE":"0"....

v {BALDUE: "e", CDTDUE: "@", CDTL

BALDUE: "@"
CDTDUE: "@"
CDTLMT: "@"
CHGCOD: "@"

CITY: "Mpls "
CUSNUM: "777"
INIT: "3 "
LSTNAM: "Richard "
STATE: "MN"
STREET: "Schoen "
ZIPCOD: "@"

Highlights from the Chrome 125 update

Error causes in the Console

The Console now shows you chains of error causes in

the stack trace.

CSS selector statistics in Performance

The Performance panel can now show you CSS

IBMi
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€ [0 Elements Application > B2 @ i X
sysi1:3002 says —Tal o —
Application C |Filter @ x
" " W o "
R 415 e, 131 S0 o e {"message":"Customer 777 updated.","status":"success"} N D Manifest hitp:fleysH:3002
//sysil:
*0 Service workers Py
Customer Table ( o S storae orin. heysit3002
Storage Key Value
v B3 Local storage apploggedin true
Customer 777 BB http://sysi1:3002 customerRecord | {"BALDUE":"0"....
» B8 Session storage
- B IndexedDB
ast name Richard » @ Cookies
B Pprivate state tokens
Init J B Interest groups
» 8 Shared storage
Cache storage
Street Schoen = 9
v {BALDUE: "@", CDTDUE: "e", CDTL
Background services BALDUE: "@"
City Alma B Back/forward cache CDTDUE: "0"
1 CDTLMT: "@"
'\ Background fetch CHGCOD: "o"
State Wi (3 Background sync CITY: "Mpls
B Bounce tracking mitigati CUSNUM: "777"
[ Notifications InIT: "3 "
Zipcode LSTNAM: "Richard "
0 B3 Payment handler STATE: "MN"
® Periodic background syr STREET: "Schoen "
Credit Limit 0 » T, Speculative loads ZIPCOD: "@"
¢ Push messaging
[ Reporting API
Charge Code 0
i Console What's new X X
Balance Due 0 o -
Highlights from the Chrome 125 update
Credit Due 0 .
Error causes in the Console

The Console now shows you chains of error causes in

Cancel the stack trace.

CSS selector statistics in Performance

The Performance panel can now show you CSS
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Sample App Summary
* Uses browser local storage to cache data
* Local storage caches login session info
* IBM i stores login info in session table
* Could be configured to be served fully offline by storing data

in local storage



S App Studio

@NSB/AppStudio Download Explorew Docsw Education Store

A complete, powerful development environment.
Create apps for iOS, Android, Windows, MacOS and Linux.

Educational Program

Rapid

BASIC to

ME

Start Creating Your Own Apps Now!

https://appstudio.dev
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>

v

Start in Desktop Browser

AppStudio IDE

A
v

Common
CSSGrid
CSSGriditem
Calculation
\2 Container
FlexBox
[ Grid
[ Header
[ image
Label
Line
Orientation
[ PictureBox
m ProgressBar
EA signature

Bootstrap 5
Alert
Breadcrumbs
Button
Card
Carousel
Checkbox
[l pataTable
[F] bropdown
GridColumn
GridRow
Hamburger

Image
[ I

Project Explorer

LAl 5 Form1 x | +

L
0
=

100% v

Q&

O

> ]
DataTable

Show 5 < entries Search:

Name Position Salary

- [ Project Properties and Global Code

Properties
Tiger Nixon System Architect $320,80C |||/~ Borders
borderColor
borderStyle
Garrett Winters Accountant $170,750 borderWidth
Vv Bounds
) designHeight 667
Showing 1to 2 of 2 entries Previou designWidth 800
height 667
left 0
Update acell Update Entire Table  Highlight 3rd Column  Highlight 3rd Row top 0
N width 800
@ ) Ordering < T
" attributes
c Pagmg backgroundColor
. backgroundimage |:|
@ Searching s
events
id Form1
language JavaScript
locked False
_ modal i False
| openMode | False

IBMi
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Lo S DataTables Sample

i eoe [M - = 127.0.0.1 & ©® h + ]
DataTable

Show 5 # entries Search:
Name Position Office Extn. Start date Salary
Tiger Nixon System Architect Edinburgh 5421 2011/04/25 $320,800
Garrett Winters Accountant Tokyo 8422 2011/07/25 $170,750
Ashton Cox Junior Technical Author San Francisco 1562 2009/01/12 $86,000
Cedric Kelly Senior Javascript Developer Edinburgh 6224 2012/03/29 $433,060
Airi Satou Accountant Tokyo 5407 2008/11/28 $162,700

Showing 1to 5 of 36 entries Previous 2 3 4 5 .. 8 Next

Updateacell Update Entire Table  Highlight 3rd Column  Highlight 3rd Row

Ordering
@ Paging
@ Searching
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App Studio
* Visually create apps for multiple platforms
* Target Android, iOS and Desktop
* Create Electron Native Apps
* Bootstrap framework
* Can bring your own custom javascript and components

* Low monthly subscription
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Volt Builder

@ VOLtBu”_der 4 Tutorial News (5 Docs [E] Support & Pricing & Upload Q Log In/Sign Up

Upload, Download, Run,
Done.

VoltBuilder converts your web projects into
native apps for Android and iOS

Get Started

https://volt.build
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Learning Links
* Search: pwa app development learning

* PWA Tutorials from Google
https://developers.google.com/web

* MDN hs great new PWA guides (+ regular docs)
https://developer.mozilla.org/enUS/docs/Web/Progressive web apps

* Service Worker Cookbook (copy/paste examples)
https://serviceworke.rs/#google vignette

* Microsoft — PWA Presentations
https://microsoft.github.io/workshop-library/full/mood-journal-
progressive-web-app/1-create-pwa.html



https://developers.google.com/web
https://developer.mozilla.org/enUS/docs/Web/Progressive_web_apps
https://serviceworke.rs/
https://microsoft.github.io/workshop-library/full/mood-journal-progressive-web-app/1-create-pwa.html
https://microsoft.github.io/workshop-library/full/mood-journal-progressive-web-app/1-create-pwa.html
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Let’s Connect on Social Media

Github: http://github.com/richardschoen

MobiGoGo Business site: http://www.mobigogo.net

(PWA web app training, Consulting or iForGit 5250 git client for managing classic RPG and CL source versioning)

Personal site: http://www.richardschoen.net

LinkedIn: https://www.linkedin.com/in/richardschoen

Twitter/X: @richardschoen

Blog: http://blog.richardschoen.net

iForgit IBM i Git Client for SEU/PDM, RDI and VS Code: http://www.iforgit.com

Email: richard@richardschoen.net —or- richard@mobigogo.net



http://github.com/richardschoen
http://www.mobigogo.net/
http://www.richardschoen.net/
https://www.linkedin.com/in/richardschoen
http://blog.richardschoen.net/
http://www.iforgit.com/
mailto:Richard@richardschoen.net
mailto:richard@mobigogo.net

IBMi
What You Learned

* Intro to Progressive web apps for offline and partially offline web apps
* Things to consider for PWA development
e Can use standard HTML/CSS/JS skillsets

* Reach out with questions or mobile consulting needs

richard@richardschoen.net
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