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De03. Domino Web Dev Options - Which one to choose?
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Bernd Hort

* Master degree in computer science
 |[otus Notes developer since 3.3

o lIt's all about giving the user the right
tool to get the job done.”




So many choices!

What is the right
approach?
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What is best for
my client?
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Domino Web Dev Options - Which one to choose?

e Classic Domino Web

e XPages

e REST-API using Domino Access Services
 REST-API using Java

e HCL Domino AppDev Pack

* Project Keep
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Classic Domino Web
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Classic Domino Web

e Still relevant for

- If you have lot of LotusScript Code
- You are really good at LotusScript

* New LotusScript classes for Json handling

enga

Small tasks

o8

NotesJsonNavigator
PreferUTF8
AppendArray() I"\’
AppendElement()
AppendObject()
GetElementByName()
GetElementByPaointer()
GetFirstElement()
GetNextElement()
GetNthElement()
Stringify()
NotesJsonArray NotesJsonObject
Size Size
AppendArray() AppendArra
AppendElement() AgsendElerrB:’gnt[}
AppendObject() AppendObject()
GetFirstElement() GetElementByName()
GetMNextElement() \i\—\ / GetFirstElement()
GeththElement() NotesJsonElement GetNextElement()
GetNthElement()
Name
Type
Value
Type
Jsonelem_type_array
Jsonelem_type_boolean
Jsonelem_type_empty
Jsonelem_type number
-”’v Jsonelem_type object
String | | Variant | | Integer | Jsonelem_type_siring

NotesGPSCoordinates NotesDominoQuery NotesViewColumn
Accuracy MaxScanDocs o
Altitude MaxScanEntries IsValidDominoQueryField
AltitudeAccuracy NoViews IsValidDominoQueryColumn
Heading RebuildDesignCatalog
Latitude RefreshDesignCatalog
Longitude RefreshFull Text NotesViewEntryCollection
Speed Refresh\iews
TimeoutSec W
Createlndex() intersect{collection: Variant, maintainOrder: boolean)
MotesGPSPaosition Execute() )
Coordinates E_xplam(]
Timestamp Listindexes() NotesRegistration
Parse()
Update() Removelndex()
ResetNamedVariables() ContactNoteld
SetNamedVariable()
NotesGPS
HighAccuracy NotesDatabase
TimeoutSec
GetCurrentPosition() = .
RequestAccess() CreateDocumentCollection()
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Classic Domino Web - Agents

e WebQueryOpen- and WebQuerySave-Agents for Forms
e With session.DocumentContext access to the current web form
* The items Query_String (GET) and Request_Content (POST) contains the raw request data

* The Agent Manager loads the Agent for every request

engag%% © assono



Pros and Cons

o 0 o
v e [ast starting time

 Reuse of LotusScript

;\. * No Caching

* Not suitable for large projects

 Not suitable for large teams
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0):6Pages

 Based on JavaServer Faces (JSF)
e Code base was JSF 1.1 with some features from later versions
* No new features for quite some time

* Every element on a web page has an object representation on the Java side

engag%% © assono



JSF Lifecycle

Response Response
Complete Complete
Faces ' 3 Restore Apply request 3 Process Process : Process
Requegt v View o values Events - Validation Events
Render
Response
Validation /
Conversion Errors /
Render Response
N YY A4
i Faces I. -—— Render < Process Involke Process ¢ Update Model
Response Response Events B Application & Events 7 walues
— A I |
Response _ Response
Complete Conversion Errors / Complete

Render Response
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Pros and Cons

 Round trip to the server for every
partial refresh

 Simplest way to get Domino data
on a web page

 Drag & Drop support e Stateful

* Good handling of MIME / Rich Text * No new features

* Close relationship between e Community support gets less
frontend and backend input  Plans of HCL unclear
validation

engag%% © assono



REST APlIs

are the base of
every modern
web application!




REST-API using Domino Access Services (DAS)

 Build in services
- Domino Data Services
- Domino Calendar Services
- Domino Mail Services

e Domino Access Services must be enabled on the server document or internet site
documents

e Must be enabled on database and view level

engag%% © assono



Pros and Cons

o 0 |
v * No need to code anything

e Direct access to Internal structure

e | imited to data in views or selected
document

* |nput validation based on
@Formula language

* |nput validation must be switched
on via query string

engag%% © assono



REST-API using Extension Library REST-Service

= EQEml -
=]

Design { Source a Other...

" Properties x Events x 2( Problems (0 items) »* | © Progress x (28] Core Controls
e REST-Service control as part of the = | 89 vens x| £ Problems Odtoms) x | €& rre——

(= Data Access

" M REST Sevice Property Val JDBC Connection
Extension Library Mgt | vt —

id restServicel O REST Service

* Must be part of a XPage

* Accessed via the path from the property pathinfo et

- {database}/{xpage-name}.xsp/{path} —

computeWithForm

contentType application/json
databaseName

defaultitems true
documen tUnid

dojoAttributes

dojoType

formName Customer
globalValues

items

loaded

markRead

parentld

postDeleteDocument
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Extension Library REST-Service - Services

e calendarJsonlLegacyService
 customRestService

e databaseCollection)JsonService I coendarhonLeqneySenrc
4 styling xe:customRestService
* document]sonService = e

xewviewCollection)sonService

* viewltemFileService eententicsnic

e:view)sonLegacyService

xewviewlsonService

* view]sonlLegacyService S

e viewJsonService

e viewXmlLegacyService
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Extension Library - xe:customRestService

e Full control over the REST service
* Direct implementation of methods

- doDelete
- doGet

- doPost
- doPut
e Or Custom Service Bean

engag%% © assono



Extension Library - Custom Service Bean

public class CustomerRESTServiceBean extends CustomServiceBean {

@Override

¢ The ClaSS needS tO eXteﬂd public void renderService (CustomService service, RestServiceEngine engine)
. throws ServiceException {
CustomServiceBean

try {
HttpServletRequest request = engine.getHttpRequest () ;

¢ ACCeSS tO everythlng d XPage HttpServletResponse response = englne.getHttpResponse () ;

response.setHeader ("Content-Type",
Environment has "application/json; charset=UTF-8");

. . . String method = request.getMethod() ;
- Incl. SessionAsSigner if (method.equals ("GET")) |
this.doGet (request, response);
} else if (method.equals ("POST")) {
this.doPost (request, response);
} else i1f (method.equals ("PUT")) {
this.doPut (request, response);
} else 1f (method.equals ("DELETE")) {
this.doDelete (request, response);

}

} catch (Exception e) {
throw new RuntimeException(e);

engag%% | © assono



Pros and Cons

o o
~~ / * Bound to a XPage

o0
v e Different levels of programming

skills are supported

- From build in services

- To Java implementation
* With customRestService full control
* Business Logic

 Caching

engag%% © assono



by Pixabay from Pexels

And then things got interesting!
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Sven Hasselbach - XPages: Run your own Servlets

 XPages: Run your own Servlets
- http://hasselba.ch/blog/?p=7/46

* Describes how to use a ServletFactory from the XPages runtime to create servlets

 Found on a Chinese IBM Developerworks blog entry

e https://www.ibm.com/developerworks/cn/lotus/xpage-serviet/index.html

engag%% © assono
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The Servlet Factory

* The Servlet Factory is registered via a text file

- The name has to be com.ibm.xsp.adapter.servletFactory

* |nside is the qualified Java class name of the
Servlet Factory

e Must resist in a folder META-INF /services/
e The folder must be visible to the Java Build Path
 Extends the DefaultServletFactory

&) Projekte\Timeflex\restdemo.nsf - Java

1) New Java Class || VE) New Java Interface | &) New Java Enum | Sign

Mame

de/assono/service/servlet/ServletFactory.java
de/assono/timeflex/demo/App.java
de/assono/timeflex/demo/DemoServiceBean,java
de/assono/timeflex/demo/DemoServiet.java
de/assono/xpages/util/LogEntry.java
frostillicus/xsp/servlet/AbstractX5P5erviet.java
META-INF/services/com.ibm.xsp.adapter.servletFactory

- com.ibm.xsp.extlib.services.servlet.DefaultServletFactory

O
engage®
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Jesse Gallagher - Building XPages servlets with FacesContext access

* Jesse Gallagher - Building XPages servlets with FacesContext access

- https:/ /frostillic.us/blog/posts/159496067A27FD3585257A70005E7BC 1

» Based on Sven Hesselbachs blog and some work from Nathan Freeman and Niklas

Heidloft described how to extended the DesignerFacesServlet class to get access to the
FacesContext

 With the FacesContext access to the current Notes session and current database was
possible

* Implemented an AbstractXSPServlet as entry point for own servlet implementations

* Not possible to use SessionAsSigner (due to some class loader problems)

engag%% ® assono



Pros and Cons

v e All Java features

e Full control

(I . :
~~ /| * Low level servlet implementation

* No SessionAsSigner
- Business Logic
- Caching

 Deployment based on Notes
template

engag%% © assono



REST-API with Java (JAX-RS) using Jersey

 The Java API| for RESTful Services (JAX-RS) is part of the Java spec 1

* The Sun / Oracles reference implementation Jersey contains all needed
classes

- Jersey version 1.71.1 is the last stable version that supports
Java 6 and JAX-RS 1.1

 Extending the ServletContainer and Application from Jersey initialises the JAX-RS
application

engag%% © assono


https://jax-rs-spec.java.net/
https://jersey.java.net/

* Dealing with higher abstract level 1

* |nput parameters and return values are Java objects

* An object mapper converts Json objects in Java objects and vice reversa

- Jackson is a well known implementation

engag%% © assono


https://github.com/FasterXML/jackson-databind

Java (JAX-RS) sample

@Path("/masterdata™) ﬁ P
@Consumes("application/json")
@Produces("application/json; charset=UTF-8")
public class MasterDataController {
@GET
@Path("/countries™)
public Response getCountrylList() {
try {
Response response;
response = this.checkAnonymous();
if (response != null) {
return response;

¥

MasterDataDAO masterDataDAO = Application.INSTANCE.getMasterDataDAO();

return ResponseEnvelope.createSuccessResponse(masterDataDAO. getCountrylList());
} catch (Exception e) {
return ResponseEnvelope.createErrorResponse(e.getMessage());

¥
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Pros and Cons

o o
~~  * No SessionAsSigner

e All Java features

e Full control
- Business Logic
- Caching

 Deployment based on Notes
template

e Uses JAX-RS

engag%% © assono
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OSGi Plugins

* Since version 8.5.2 there is an OSGi integration in the HTTP task in Domino
* |tis the base of the Extension Library, DOTS and many things more

 Paul Fiore (et al) had a session Lotusphere 2012
SHOW 112 - Domino OSGi Development

- https://www.slideshare.net /fiorep /domino-osgi-development

engag%% © assono


https://www.slideshare.net/fiorep/domino-osgi-development

Lotusphere

IBM Lotus Domino OSGi in HTTP architecture

Bridge Services S
Extension :
Library Rest Ff:' J: : Policy || Custom
APls Servlgt Servlet plugins
*OSGi start/stop
*XPages
Classloading
*OSGi Console XPages Plugins | Web Application Services
*Common logging Runtime T
*Request Equinox HTTE Expeditor Web
dispatching Service Container
*Domino Context S~ | —
Domino OSGi Core Services
Logging, Security, HTTP request Context

Business. Made Social.



Web Application Services

 There are two components which could be used for a REST API
 Equinox HTTP Service

- More for simpler servlets
e Expeditor Web Container

- Based on J2EE

engag%% © assono



OSGi - Multiple deployments

* File based
- Bundles are packaged as jars or directories and dropped into the server file system

- recommended location is {dominodata}/domino/workspace /applications
- Bundles execute with maximum security privileges

* NSF based
- Bundles are imported into a database using the UpdateSite.ntf template
- JServer Is configured to use the updateSite database (notes.ini variable for HTTP)

- Documents containing the bundles must be signed with privileged user id to load, after which bundles
execute with maximum security privileges

engag%% © assono



Toby Samples

* Toby Samples replied to Sven Hasselbachs blog
entry with =>

e Years later he wrote an article series
» JAX-RS or THE way to do REST in Domino™

* Using the Apache Wink implementation from the
Extension Library to implement a JAX-RS servlet

O
engage®

.

Toby Samples sagt:
9. Juli 2012 um 16:02

This is definetely the easiest way to do so, but they only run in context of the db if I
remember correctly. You can build real HTTPServlets that run in server context if

you deploy them using an osgi bundle. Let me know if you want the info on how to
do that.

Antworten

Sven Hasselbach sagt:
10. Juli 2012 um 08:57

Yes please! This would be really interesting, I have planned to integrate
PHP into XPages. Can you send me an email with these infos to
blog@hasselba.ch or post a link?

Thanks in advance!

Antworten

@ assono


https://tobysamples.wordpress.com/2015/04/28/jax-rs-or-the-way-to-do-rest-in-domino-part-1/

Pros and Cons

. Al Java features >~ | * Installing an OSGi plugin might be
e Full control a problem
- Business Logic * Every update needs an HTTP task
restart

- Caching
* Uses JAX-RS

e Maximum security privileges

Ot
engage” © assono



A different
approach to Web

Apps:
| >

Photo by Pedro Sandrini from Pexels
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Vaadin}> - Build Progressive Web Apps in Java

o
e ,Vaadin is an open source web framework that helps Java developers VOOd ' n}>

build great user experiences with minimal effort. Focus on creating
apps that your users will love.”

* The complete programming happens in Java - backend and frontend

engag%% © assono



Sven Hasselbach - HowTo: Vaadin on Domino

e Sven Hasselbach also wrote an article ,HowTo: Vaadin on Domino“
- http://hasselba.ch/blog/?p=1891
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http://hasselba.ch/blog/?p=1891

Paul Withers - From XPages to Web App

e Paul Withers wrote an excellent article series ,,From XPages to Web App*

- https://www.intec.co.uk /from-xpages-to-web-app-introduction/

* Covers all the way from XPages development, using OSGi and ending with using Vaadin to
built a web app

engag%% © assono


https://www.intec.co.uk/from-xpages-to-web-app-introduction/

Pros and Cons

% e Writing frontend and backend code * Installing an OSGi plugin might be
| in Java. a problem
* Installed as OSGi plugin * Every update needs an HTTP task
=> Maximum security privileges restart

* Need to learn vaadin}>
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OpenNTF Domino API

e Wrapper API for lotus.domino AP .u}'openntf
 Created by Jesse Gallagher, Nathan T Freeman, Paul S Withers o
e https://oda.openntf.org/

e |nstalled as an OSGi Plugin (Domino Server and Domino Designer)

* Provided demo applications and demo OSGi plugins REST AP
 Apache License 2.0

engag%% © assono


https://oda.openntf.org/

Domino JNA

* Cross-platform access to IBM/HCL Notes/Domino C APl methods from Java
e From Karsten Lehmann / Mindoo GmbH
 On Github https://github.com/klehmann/domino-jna

e |nstalled as an OSGi Plugin (Domino Server and Domino Designer)

 Apache License 2.0

engag%% © assono


https://github.com/klehmann/domino-jna
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HCL Domino AppDev Pack

 The AppDev Pack adds Node.js support to HCL Domino Server. n o
- https://doc.cwpcollaboration.com/appdevpack o
* Three components @

¢

- Node.js module domino-db - provide access to Domino data from Node.js
- Proton Domino Task - listening to requests from domino-db

- Node.js based service IAM (ldentity and Access Management) for OAuth 2.0
Authentication

engag%% © assono


https://doc.cwpcollaboration.com/appdevpack

HCL Domino AppDev Pack

* From Node.js point of view Domino is just another NoSQL-Database n
 domino-db is the database driver
e HCL solves with the Domino AppDev Pack two problems @

1. Attracts new developers

2. Supports a modern HTTP server with HTTP2, WebSockets etc.
without the need to update the HTTP Server in Domino

¢
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HCL Domino AppDev Pack

Backend App with

Browser frontend with . .
Business Logic

Angular / React / Vue /

Stencil / WTF In Node Js
using Express
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Pros and Cons

o o ,
. * Domino only data storage

* Using JavaScript for Backend
Implementation

 Express is avery powerful and
performant HTTP Server

* Millions of Open Source projects,
tutorials, tool etc.

o Still leveraging Domino security and
data storage
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Project Keep - Secure access to Domino Designh and Data

 REST-APIs for accessing Domino design and data m
- https://frascati.projectkeep.io/
+ Very ject K
Very fast prqect eep

#DOMINOFOREVER

 Based on Eclipse Vert.X

- Brings it own HTTP server (incl. HTTP2)
e Uses Domino JNA
* Configure access to data down to field level
 Database ACL still defines the access level a user has
e Supports local users
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https://frascati.projectkeep.io/

Eclipse Vert.x

VERT.X

e Eclipse Vert.x is a tool-kit for building reactive applications on the JVM.

e Eclipse Vert.x is event driven and non blocking. This means your app can handle a lot of
concurrency using a small number of kernel threads. Vert.x lets your app scale with

minimal hardware.
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Project Keep

Browser frontend with
Angular / React / Vue /
Stencil / WTF

Application Server
with Business Logic
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Pros and Cons

o o ,
. * Domino only data storage

» REST-API for every aspect of a
Domino database

* Highly configurable
* Designed with security in mind

* Application server can be any
server
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Questions?



Picture Credits

 Unplash
https://unsplash.com/

* Pexels
https://www.pexels.com/
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