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Disclaimer

= The information contained in this publication is provided for informational purposes only. While efforts were made to verify the
completeness and accuracy of the information contained in this publication, it is provided AS IS without warranty of any kind, express
or implied. In addition, this information is based on IBM’s current product plans and strategy, which are subject to change by I1BM
without notice. IBM shall not be responsible for any damages arising out of the use of, or otherwise related to, this publication or any
other materials. Nothing contained in this publication is intended to, nor shall have the effect of, creating any warranties or
representations from IBM or its suppliers or licensors, or altering the terms and conditions of the applicable license agreement
governing the use of IBM software.

» References in this publication to IBM products, programs, or services do not imply that they will be available in all countries in which
IBM operates. Product release dates and/or capabilities referenced in this presentation may change at any time at IBM's sole
discretion based on market opportunities or other factors, and are not intended to be a commitment to future product or feature
availability in any way. Nothing contained in these materials is intended to, nor shall have the effect of, stating or implying that any
activities undertaken by you will result in any specific sales, revenue growth or other results.

= All customer examples described are presented as illustrations of how those customers have used IBM products and the results they
may have achieved. Actual environmental costs and performance characteristics may vary by customer.

= |BM, the IBM logo, Lotus, Lotus Notes, Notes, Domino, DeveloperWorks and Workplace are trademarks of International Business
Machines Corporation in the United States, other countries, or both.

» Java and all Java-based trademarks are trademarks of Sun Microsystems, Inc. in the United States, other countries, or both
= All references to Renovations refer to a fictitious company and are used for illustration purposes only.

= Other company, product, or service names may be trademarks or service marks of others.
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XPages Extension Library OpenNTF

» Available at hiip://exilib.openntf.org/

— Active conversation with developers in the Discussions and Defects section

Philippe Riand, Miklas Heidloff, Dave Delay,
Akihiro Kosugi, Maire Kehoe, Tony McGuckin,

reary XPages Extension Library
Diownloads [ Releases
Chwners
Mews
Screenshots

Diacumentation

Feature Requests

Defects

i Contributors

Help Wanted Downloads

Reviews Rating
Status
Description

EMail Project Owners

Create Feature Request

Create Defect

Create Discussion ﬂIIEHﬂTF#lI'E

Create Review
Rate Project
Subscribe to Project (RS5)

John FPiermarini, Martin Donnelly, James
Cwill, Darin Egan, Padraic Edwards,
Andrejus Chaliapinas, Lorcan McDonald,
Simon McLoughlin

22769 Download latestrelease

Jeleteed (21 ratings)

Active

¥Pages Extension Library

Category

Platform

Last Release
Project Creation

Short UREL

In Catalog

Software Development Tools

R853
19 Mov 2011

15ep 2010
http:lexdlib.openntf.org

o []

A



XPages Extension Library OpenNTF

There are 2 sets of plugins included in OpenNTF delivery
— ‘“extlib” and “extlibx”.
Each set is wrapped into its own XPages specific library
— com.ibm.xsp.extlib.library
— com.ibm.xsp.extlibx.library
The “extlibx” library contains eXperimental code
— RDBMS support
— Social Enabler and others
Experimental code can get added to the “extlib” library
— once the code has matured and there is sufficient customer demand




XPages Extension Library OpenNTF

= XPages apps can depend on both the extlib and extlibx libraries
— RDBMS access requires both dependencies

Advanced Properties

¥Page Libraries

Select the libraries of extended XPage controls Lo use
in this application,

Library-iD

_ carm.ibm, xsp,extlib, library

' corm.ibm . xsp.extlibx.ibrary

‘When rurning on the Web, the lbraries must be avallable on the
sarvar. When running on the Moktes chent, the library plug-ins must
be installed on the client.



XPages Extension Library Demo App
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New XPages Data Sources for RDBMS

= XPages leverages JDBC when connecting to relational databases
— Accesses any database with a JDBC driver available
— You could access

- DB2,

* Oracle,

« MS SQL,
«  MySQL,
* Derby

* ...you name it!
— You need to obtain the JDBC driver from the database vendor or third party provider

RDBMS data is accessed directly — no synchronization is performed with NSF

XPages efficiently manages the connections through a connections pool

Uses NSF specific connections

The data is accessed using a set of dedicated data sources



New XPages Data Sources for RDBMS

= extlibx library adds 2 new data sources:
— JDBC Query for Read Only access
— JDBC RowSet for CRUD (create/read/update/delete) access.
« Current implementation is based on com.sun.rowset.CachedRowSetIimpl,
» Could be configured to use your own via the rowSetJavaClass property

|E Properties x ||.E Events x [ Problems (0 items) x |
= Each of the provided new data ”
sources could be easily utilized either IEW The data source determines what data 1s shown in the view
by: Data
— the core View Container Control Display Show data from: R e
(xp:wewPar.]eI eIem?r.lt) Style Property Dorming View lue
element) Background caption  /DBC RowSet
. Thglnte);/v Qa;cﬁ soDurcgs alrje now e role
avallaple In the bomino vesigner
Pr rtv Panel g All Properties summary
operty Pane title
basics
attrs




New XPages Data Sources for RDBMS

* For both JDBC Query and JDBC RowSet data sources, access to fields in SQL data are:
— via the core xp:viewColumn element
— using its columnName property
* i.e. the same way you do with Domino View data source

= Currently you need to know what RDBMS fields are returned in your specified SQL table or by a SQL query

* Code snippet showing the definition of a view column using the “firstName” RDBMS field
— The column can even be made sortable!

<¥p:viewColumn id="viewColumn3" columnName="firstName">
<xp:this.facets>
<x¥p:viewColumnHeader xp:key="header"”
id="viewColumnHeader3" value="First Name" sortable="true">
</xp:viewColumnHeader:>
</Xp:this.facets>
</Zp:viewColumn>



New XPages Data Sources for RDBMS

= It's very easy to bring your relational data into an XPages enabled web application using familiar Domino Designer
controls

|4 Home x |[£] JDBC_StaticViewPanelTable - XPage | !

IJDBCIstaticViewPanelTable

| - ——————— - 3
SQL table ¢ -7
M)
JDBC query data source displaying a table within a view panel. ¢
Subpage The ‘calculateCount propery is setto true. o
‘ SOL table
Subpage <
2 . . . .
Subpage g JDBC guery data source displaying a table within a view panel.
e The ‘calculateCount' property is setto true.
= ‘ID < iFirst Name o2 {LastName ¢ iCity < ‘State property
Page 3 o : : dortee e ;

___________________ id Hfirsthlame Slasthame ity  State :
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New XPages Data Sources for RDBMS

* Forthe CRUD scenario — you could easily develop a record editing dialog, taking values from the JDBC RowSet
data source

ReadWrite data source

The runtime is featuring a new data source leveraging a standard JOBC CachedRowSet. This data source can he displayed using a
regular view panel, hutits recards can also be edited and then cammitted back ta the RDBMS. When yau click on a recard link, then
a popup dialog allows yau to madify the recard, while a click an the insed' buttan creates a new recard.

Butthe changes are not committed to the databasze unless the save( action is trigoered.

This data source alzo displays the deleted rows, using the showDeleted propery.

Be careful when using this data source as all the records, up to the maxRows property value, are extracted fram the databhase and
kept as part ofthe data source. ¥ou mustthen use this data source with limited data sets.

Prewious 1 | 2 3 |4 5 6 T & .. Hext

I FirstWame LastBame  City State U R d
x
O 1] Lorraine Zain Las Wegas [ Ser ecor
O 1 Wiilla Bryers Fhiladelphia P
O 2 Joanna Wooten Wiest Jordan T User Record
O 3 Gwen Fulton Jacksonville oL Enter here the data for the user
O 4 Mathan Harper Salt Lake uT Tl |1
O a Michole Hopper Houston TH *First |Wi||a|
O 6 Janet House ElPaso TH MHame:
O 7 Marina Strickland Fort 5t Lucie DL ‘Last |Byers
O 8 Daniele  Morales  FortWorth i Name:
O 9 Susie Chandler Kansas MO ‘City:  |Philadelphia
‘State: PA
Save Changes Insert Hew Record Delete Selected Records
Ok Cancel




XPages Extension Library Demo App

= DEMO of the Domino Designer view control configuration, with the new JDBC data sources:
— JDBC Query usage
— JDBC RowSet usage

iﬁ Homa MH JDBEC_StaticViewPanelQuery - XPage ==
E B E’"" o s -
Subpage i
3 i
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sFile:

sqlParameters
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=q|Table
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Making RDBMS Connections

* To connect to your RDBMS you need to create a special file resource
— . jdbc extension (for example “db2test.jdbc”)
» Specifies the JDBC driver class to be used
« The database host/port/name and users' credentials
<jdbc>
<driver>com.ibm.db2.jcc.DB2Driver</driver>
<url>jdbc:db2://testvm:50000/SAMPLE</url>
<user>demo</user>
<password>testl123</password>
</jdbc>
« The file name before the “.jdbc” extension is the connection name (in this case “db2test”)
— Should be used in the JDBC data sources configuration
* File resources with the “.jdbc” extension

— Should be placed within an XPages application (NSF)
under the WebContent/WEB-INF/jdbc folder

— This folder is visible within Domino Designer in the Navigator/Package Explorer views only.
— Itis not visible in the default Applications view
= File resources within the WebContent/WEB-INF

— Cannot be accessed via URL syntax
— Your password and connection data is secure




Making RDBMS Connections

SQL data can be made available by using the following properties:
— sqlTable (the runtime will generate a select * from <sqlTable> )
— sqlQuery (SQL query, which could be either static or computed)
— sqlFile (file resource with the “.sqgl” extension, containing the SQL statement)

The Core Pager control (xp:pager) can be used to navigate through the SQL data and additional properties can help
display the actual number of pages for the JDBC Query data source:

— calculateCount (false by default, but when set to true, the runtime will generate select count(*) for the
corresponding table or query)

— sqlCountQuery (allows you to specify your own count query)

— sqglCountFile (file resources with the “.sql” extension, containing the SQL count query)
For the JDBC RowSet data source, you could limit the number of rows retrieved by:

— maxRows (default is 0, all rows retrieved, so be careful here)

— Pager control is already aware of the actual number of pages

File resources with the “.sqgl” extension should be placed in an XPages application, under the WebContent/WEB-
INF/jdbc folder.

_



Making RDBMS Connections

= SQL query could be parameterized using the '?' syntax
— select * from users where state="

= Each corresponding parameter can be defined using the sqlParameters data source property and this can also be
computed

sqlParameters
sqlParameter [0]

loaded

value # viewScope.state||""
sqlQuery select * from users where state=7
sqlTable

<xp:this.data>
<xe:jdbefuery connectionName="derbyl"
var="JdbcDatal" sqglQuery="sslect * from ussrs whers state=2"
defaultlrderBy="1d" calculateCount="trus">
<xe:this.=sglParameters>
<xe:zglParameter>
<ue:this.valuex<! [CDATA[#{javascript:viewScope.state||""}]]»</xe:this.value>
</xe:3qglParameter>
</xe:this.sglParameters>
</xe:jdbcQuery>
“/xp:this.data>



Making RDBMS Connections

= For your SQL queries and DB2 RDBMS you can:

— Call User Defined Functions (UDF) using the special sysibm.dual table
— Refer query fields by using aliases

Command Editor Selected  Edit Wiew Tools  Help
TLHLEEE@HFE B @

Commands

Cuery Results | Access Plan

N

CREATE FUNCTION wy functionl (paraml WARCHAR(LOO}))
BETURNS WARCHAR(1OQ)
BETUEM 'Helloc ' || paraml

Target | [ SAMPLE w|| add.. ‘

<xp:viewFanel rows="10" id="riewPanell" var="row":>
<xp:this.facecs>
“<upipager partialBefresh="true™ layout="Drevious Group Next™
xprkey="headerPager” id="pagerl ">
</ ¥p:pagers>
</up:this.facets>
<xp:thi=s.datca>
<me: jdbofuery connectionMame="dbZtest ™
sglousry="selact mz_functionl('test’} gz coll from sveibm.dual™

var:!rjdbcﬂatalrr:} PFE-'"-"IIIIL.IS 1 NE.'Zx.‘t
<fxe: jdboQuerys col
</¥p:this.data>

<uprwiewColumn id="riewColumnl ™ columnilame="coll "
“<wprviewColumnHeader wvalue=Tcoll™
id="viewColumnHeaderl =</ “piviewCo lunnHeader >
</ wprviewColumn>
<fup:viewPanels

Hello test



Making RDBMS Connections

* The use of these various properties are demonstrated in the included XPagesJDBC.nsf demo application

Anonymous Help Login

APages Relational Data Access Demo | setup
Home Read Write data source
Static View Panel - Table The runtime is featuring a new data source leveraging a standard JDBC CachedRowSel. This data source can be displayed using a

regular view panel, but its records can also be edited and then committed back to the RDBMS, When you click on a record link, then

StaticVien anel Query a papup dialog 2llows you to modiy the record, while a elick on the insert' butian creates a new record.

Static View Panel - Query+Count Butthe changes are not committed 1o the database unless the save( action is tiggered
This data source also displays the deleted rows, using the showDeleted property.
Static View Panel - SQL File Be careful when using this data source as all the records, up to the maxRows propery value, are extracted fram the database and

v kept as part of the data source. You must then use this data source with limited data sets.
Static View Panel - Parameter

Dynamic View Panel

, Previous 1 |2 (3 |45 |6 |7 |8 . Next
D FirstMame  LastMame  Ciy State = DEMO of the additional

— 0 Lorainel3d  Cain Las Vegas 1y C . .
Datahau:;ﬂelabata 1 Willa Byers Philadelphia PA XPage..Sfj DB 'nSf appllcatlon
His Meta ot 2 Joanna Waaten westJordan  UT Capab|||t|es .

3 Gwen Fulton Jacksonville oL

4 MNathan Harper Sall Lake ut - Programm|ng aSpeCtS
Michole Hopper Houston TH _ @Functions usage

b Janet House ElFPaso TH

@Functions()

7 Marina Stickland  PortSt Lucie DL
& Danielle Morales FortWiarth =

OEEEDREDD @@

4 Susie Chandler Kansas MO

Save Changes Insert Hew Record | Delete Selected Records

() 1BM 2010




Server Side JavaScript APIls and @Functions

= Currently implemented @Functions:

— @JdbcInsert

— @JdbcUpdate

— @JdbcDelete

— @JdbcExecuteQuery
— @JdbcDbColumn

— @JdbcGetConnection

» Used to simplify various RDBMS
operations

= Allows programmatic access to RDBMS data

BJdbcInsert

var v = {
id: id,
firstHame: "Alkbert"™,
lasztHame: "Einstein",
city: "Boston",
state: "MA"

}

var ¢ = @JdbcInsert ("dbZtest", "users", V)
A JdbcUpdate

var v = {
city: "Boston",
ztate: "HMA"

¥

var ¢ = EJdbcUpdate ("dbZtest"™, "users",v, "id=?",id)
EJdbcDelete

var o = @JdbcDelete ("dbZtest™, "users", "id=7?",id)
@ JdbcExecutefuery

var 2gl = "select * from "+tb;

var rs = @JdbcExecutefuery('dbZtest',3ql):
3 JdbcDbCol umn

BJdbcDbColumn ("dk2test", "states", "state™)



Server Side JavaScript APIls and @Functions

» @JdbcInsert function has now an additional calling prototype, which allows you to take advantage of the RDBMS
table autoincrement/identity field:

CREATE TAELE dept|
id INTEGEER
GENERALATED ALWATS ALZ IDENTITY
PRTMARY EEY,
name WARCHAR(Z0O)
I

“Ep:this.action»<! [CDATA[#{javascript:
try {

var v = {
name: "R&D Department™ @ Please check the following:

} . .
. . + Record inserted, id generated: 2

var idCol = ["id"]

var id = @JdbcInsert ("dbZdemo™, "Dept™,v,idCol)

EInfoMessage ("Record inserted, id generated: "+id)

P catchie) {
EErrorMessage () ;

}
Yls</xp:this.action>



Server Side JavaScript APIls and @Functions

» @JdbcExecuteQuery can be used for quick RDBMS data retrieval and additional processing inside your XPage

<up:this.valuer< ! [CDATL[#{ javascript:
var sgl = "SELECT DEPTMAME FROM DEMO.'"DEPARTHMENTY "™ WHERE DEPTHNO LIEE '™ +
emp.getColuwnValue ("workdept™) + "'";
var res=fJdbcExecuteQuery("dhitest™, aql);
wvar depthname;
while ([(res.nexti)) 1
/4 Get the data from the row using the column nate
deptname = res.getitring ("DEPTHNANE™) »
/¢ Do some additional processing
'
return depthame;
1]]#<fxpithis.values

* @JdbcDbColumn can be used to populate, for example, an XPages combobox control, with the RDBMS table fields'
values

<xp:selectltemss
<uprthis.valuesx<! [CDATL[#{ javascript fJdbeDbCo lunn ("dbZdemo™, fstates", "state™)
Y]] x<fxp:this.valuer

</xpr3electItemsr



Server Side JavaScript APIls and @Functions

= To access arow in the JDBC data source, inside an xp:viewPanel, you need:
— anindex variable specified via the indexVar property, for example, 'idx’

— usage of the data source getRow(int index) method, for example, #{ javascript: jdbcDatal.getRow
(idx) }, for some event processing

= Changes to the JDBC RowSet data source could be saved back to the RDBMS using:
— #{javascript:jdbcDatal.acceptChanges ()} syntax

<xpiviewPanel rowa="10" id="rviewlarell™ war="user"
walue="F{ijdbeolatzl} " indexVar="idx">

<xe:dialoy id="userDialog™ title="User Record™>
<Xpipanelx
<xp:this.data>
<xe:obhjectData var="row"
savelbhiject="f{jarascript: jabolat 3l . zaveRkowirow) } ">
<we:thiz.createlhiject>< ! [CDATL[#{javascript:var p = param.row
return p ? Jjdbeclatal.getFow(parselntip)) : Jjdbchatal.nevBow(getComponent ('viewPanell') .getFirsti())}]]»</xe:this.createdbjects
</xe:rohjecthataxr
</Hp:this.datax

</ wp:panelx
<fwe:rdialoog:



Setup of Server/Development Environments

= |If you have Upgrade Pack 1 previously installed — you need to uninstall it

= To consume RDBMS data, you need to install the OpenNTF version of the XPages Extension Library,

= Since the OpenNTF version doesn't have an installer, like the UP1 installer, you need to follow these steps:
Download the latest ExtensionLibraryOpenNTF-853-YYYYMMDD-HHMI.zip file (it's big!)
Unzip that big zip updateSiteOpenNTF.zip file (to be installed on the Domino server/Notes preview server)

Unzip all the content in the updateSiteOpenNTF .zip file, so you can access the site.xml, as well as the features/
plugins folders

Unzip, from the big zip, the updateSiteOpenNTF-designer.zip file (to be installed in Domino Designer)
No need to unzip the updateSiteOpenNTF-designer.zip content




Setup of server/development environments

" Installation on the Domino server should be done using the
technique described in the Lotus Notes and Domino Application Development wiki:
— Involves creation of a new NSF application based on the updatesite.ntf template and import of the extracted
updateSiteOpenNTF.zip content, using its site.xml file
— Requires specification of an OSGI_HTTP_DYNAMIC_BUNDLES variable inside your server's notes.ini file to
point to the update sites' NSF
— Uses additional safeguards when loading plugins (ACL)

* |nstallation for Notes web preview (where no Domino server is running) should be done based on the
technique, which is also described in the Lotus Notes and Domino Application
Development wiki:

— Requires the features/plugins folder content, which was previously extracted from updateSiteOpenNTF.zip, to
be merged with the existing features/plugins folders found under the <Notes_Data>\domino\workspace
\applications\eclipse folder

— Special attention should be taken not to use, for Notes web preview purpose, another similar looking folder
<Notes_Data>\workspace\applications\eclipse, whose purpose is to provide features/plugins for the Notes
client/Domino Designer functionality



Setup of server/development environments

* |n order for the Domino server to load these installed plugins, you need to restart your Domino server, issuing the
console command restart task http

= To verify the plugins for the extlib and extlibx XPages libraries are properly installed - you should use the OSGI
command on the server console:
tell http osgi ss com.ibm.xsp.extlib

> tell http osgi s com.ibm.xsp.extlih

[BA44:0002-8A48]1 11-13-2811 @8:33:47 PH  Framework iz launched.

[BA44:-0002-84481 11132811 A8:-33:47 PH id State Bundle

[BA44 :A0EZ2-AA4A]1 11-13-26011 AG:-33:47 PH 1838 <{LAZY>> com.ibm_xzp_extlib.c
ontrols_8.5.3.20111827-1245%

[BA44:08002-1481 11-13-268011 A8:33:47 189 <<{LAZY>> com.ibm_xszp_extlib.c
ore_8.5.3.201116827-1245

[BA44:0802-0A481 11-13-26811 @8:33:47 i1@ <<{LAZY>> com.ibm_xszp_extlib._d
omino_8.5.3_20111827-1245%

[BA44:08002-0A481 11-13-268011 A8:33:47 111 <<{LAZY>> com.ibm_xzp_extlib._m
obhile 8.5.3_.20111827-1245%

[BA44:880802-BA481 11-13-2811 @8:33:47 112 <<LAZY>> com.ibm.xsp.extlib.o
neui_8.5.3.281116827-1245

[BA44:880802-BA481 11-13-2811 @8:33:47 113 <<LAZY>> com.ibm.xsp.extlibx.
core_8.5.3.201116827-1245

[BA44:88002-BA481 11-13-26811 @8:33:47 114 RESOLVED com.ibm.xsp.extlibx.
oauth_8.5.3_201116827-1245

[BA44:-8062-8A48]1 11132811 88:-33:47 115 RESOLUVED com.ibm.xsp.extlibx.
relational.derby_8.5.3.20111827-1245

[BA44:-8062-8A48]1 11132811 88:-33:47 ii6 <<LAZY>> com.ibm.xsp.extlibx.
relational 8.5.3.20111827-1245

[BA44 8062 -8A48]1 11132811 8§:-33:47 117 <<LAZY>> com.ibm.xsp.extlibx.
=ht_8.5.3.260111827-1245

[BA44:00602-00481 11-13-2811 @88:33:47 ii8 <L{LAZY>> com.ibm_xszp_extlibx
8.5.3.201116827-1245

[BA44:00602-0A481 11-13-2811 @88:33:47 119 <L{LAZY>> com.ibm_xzp_extlib_8
5.3.28111827-1245




Setup of server/development environments

= An additional plugin/update site, which wraps the JDBC driver, is required for the installation to connect to a particular

RDBMS

<plugin>

<extension point="com.ibmn.commons.Extension™>
<zservice class="extlib.jdbc.db2.DB2DriverProvider™

type="com.ibm. common. jdbcprovider™>
<fservice>
</extension
</plugin>

— you could manually customize a
similar JDBC drivers' plugin/update
site in the Eclipse IDE, using the
extension point
com.ibm.commons.Extension and
a service type of
com.ibm.common.jdbcprovider

— Your Java class should instantiate the
required JDBC driver

— asample update site for the DB2 JDBC driver is available
on the OpenNTF web site for demonstration. Verification
on the server, is via the command:
tell hitp osgi ss extlib.driver.db2

package extlib.jdbc.dbz;

import java.sgl.Driver:
import java.sgl.S5QLException:

import com.ibm.commons.jdbc.drivers. IJDECDriverfilias;
import com.ibm.commons. jdbc.drivers.JDBCProvider;

public class DBZDriverProvider implements JDBECProvider {

public Driver loadDriver (S5tring className) throws SQLException {
if({className.equals (com.ibm.db2 . joc.DB2Driver.class.getHame ()} ) ) {
return new com.ibm.db2.jeoc.DB2ZDriver()
}
retorn nmll;

H

puklic IJDBCDriverflias([] getDriverfliases() {
retorn nmll;
}



Setup of server/development environments

= Domino Designer requires the Enable Eclipse plug-in install preference to be enabled for the File — Application
— |Install menu to appear, so that the update site can be manually installated

| type filter text | Domino Designer
Accounts -~
Ant General
Basic Mates Client Configur: Show error motifications in the Applications Mavigator
Calendar and To Do [¥]Enable Eclipse plug-in instalk

Composite Application Edito
Connections [ open the Infabex (properties box) when opening desic

Contacts :
\Web preview part: m
Cramino Cesigner -

Feeds Working sets
Fonts and Calars

e |

When opening or creating an application:

* You need to point Domino Designer to the @ Install - B
location of updateSiteOpenNTF-designer.zip Application Locations | - | 2
WhiCh WaS preViOUSIy eXtraCted from the big Add the URL, folder, or ZIP{JAR location toinstall, To Edit or Remove, highlight the location, \_‘D‘_,

OpenNTF zip file

Location list: Select the locations to check for available applications,

Qﬂ updateSiteCpentTF-desigrer . zip Add Remote Location..
\ Add Falder Locatian. ..
tdd Zipflar Location. ..

Igniore features nok applicable ko this environment

Mexk = [ Firish H Cancel ]




Setup of server/development environments

= The Domino Designer update site installation process displays the features which are available in selected update
site

» One of these features is related to extlibx library functionality, which contains Relational support

= During further steps you'll need to confirm, several times, that you'd like to install the unsigned features

] Updates |:®

1/
")
¥ =
Seleck the fFeatures to install:

=2 %‘ﬂ updatesiteCpentTF-designer . zip Deselect Al
=[] 000 QpeniTF Builds

S @ Doming 'Wink REST Service Feature 8.5.3.20111027-1245
Z @L Darning Wink Feature 5.5,3,20111027-1245

; % Designer Extension Library Tooling Feature 8.5.3.20111027-1245

- [] 4 Extension library feature 8,5,3.20111027-1245 Select Required

: @ Extended Components Library for XPages Extension Feature 5.5,3.20111027-1245
@ apache Wink Feature 1,1,2

Search Results

Select Features to install from the search resulk list,

[

Error Details. ..

See http:fiextlib, openntf . org

& of & selected.
Only shaw the latest version of a Feature per update site




Setup of server/development environments

= Verification of the correct installation within Domino Designer:
— Select Help — About IBM Lotus Domino Designer menu
— Click Plug-in Details button, sort by Plug-in Id and scroll to the extlib/extlibx plugins

ﬁ] About IBM Lotus Domino Designer Plug-ins |_|®

Si,.. | Provider Plug-in Mamme Wersion Plug-in Id - A

[E5| IBM Extended Components Library For XPages 8.5.3.20111027-1245  com.ibm, xsp.extlib

3] IEM Extended Components Library For ¥Pages Controls  8.5.3.20111027-1245  com.ibm, xsp.extlib, conkrols

E33] IBM Extended Components Library For XPages Core 8.5.3.20111027-1245  com.ibm.xsp.extlib,core

Bl IEM Darmino Designer Extensions Comman 8.5.3.20111027-1245  com.ibm.xsp.extlib, designer

E:3] 1EM wPages Extension Library DesignerExtensions Plo,.,  §.5.3.20111027-1245  com.ibm. xsp.extlib, designer., tooling

3] IEM nspprops 1.0.0.20111027-1245  com.ibm.xsp.extlib, designer. xspprops

E:] 1EM Extended Components Library For XPages - Lokta,,,  &.5.3.20111027-1245  com.ibm.xsp.esxtlib, domino

B IEM Extended Components Library For ¥Pages - Mobil,..  8.5.3.20111027-1245  com.ibm, xsp.extlib. mobile (7

E:3] 1EM Extended Components Library For XPages - Ore.., &.5.3.20111027-1245  com.ibm. xsp.extlib, oneui

E5| I6M Extended Components Library For XPages Exten...,  8.5.3.20111027-1245  com.ibm.xsp. extlibx

B I6M Extended Components Library For XPages Exten.,.  §.5.3.20111027-1245  com.ibm.xsp.extlibe, core

[E:| I6M Extended Components Library For XPages - OAdk,,. 8.5.3.20111027-1245  com.ibm.xsp.extlibx,oauth

BE. IBM Relational Database & iCapability for ®Pages | §.5.3.20111027-1245 | com.ibm. xsp. extlibe, relational

Bl IBM Derby Relational Sample 8.5.3.20111027-1245  com.ibm.xsp.extlibe, relational derby

Bl IEM Extended Components Library For ¥Pages - IBM ... 8.5.3.20111027-1245  com.ibm, xsp.extlib, sbk v
Leqgal Info [Ehcnw Signing Info l [ Columns. .. l




Future Directions for RDBMS Support

» XPages Extension Library OpenNTF and Relational support continues to evolve further and expected features in
the pipeline include:

— Global Domino server based RDBMS connection definition ability

— Better Domino Designer tooling to work with the RDBMS tables' metadata

— Even better JDBC connection pooling implementation using Apache DBCP

— JDBC Query possibility via REST services

— Additional @Functions you are missing for your next great XPages application ;-)
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Domino JDBC Access

= Currently a preview technology delivered on openNTF
— http://bit.ly/xn9PF1

= Expose Domino data to external applications
— Allow data analytics on top of Domino data
— Fully support the Notes/Domino security model — Use the Internet user/password
— Connect from any application that supports JDBC connectivity

= Augment the Domino query capability with a new SQL engine working on top of the Domino data (views)

— Use SQL for dynamic queries, including custom selection, aggregation operators...
* Supports very complex queries on top of Domino data

— Dynamically re-sort view entries without creating an index

— Join data between multiple views, even coming from different databases/servers
— Aggregate data from different views/databases/servers

— Bring all the power of SQL to Domino data :-)

— Make it easy to consume from an XPages application
» Tightly integrated with the XPages Extension Library RDBMS extension
* Execute queries with the rights of the XPages user (a.k.a “Web User”)



DomSQL in a Nutshell

Gives read-only access to the data, by projecting the content of views as relational tables

Exposes the Domino data through a JDBC interface
— Includes data and metadata access

DomSAQL is based on top of an award winning SQL engine: SQLite
— Very robust SQL engine used by many projects (http://www.sqlite.org/)
— Well known SQL grammar understood by many JDBC clients

Multiple execution modes
— Executes within the HTTP process for XPages consumption
Maximum performance, no network connection involved

— Executes within the DOTS process when accessed remotely
Remote server implemented using RMI

The engine is fully extensible, if needed
— The source code is provided under the Apache license, and it is only using the “C” toolkit public API.



Use it From XPages with the Extension Library

= WebContent

Relational data
definition

JDBC Connection
(Extension Library)

[= WEE-IMF

= jdbe

= all.dormsqgl

|=| allfile.domsqgl
=l allmermory.domsgl
=| birt.domsgl

1=l
2| hirt,jdbe

Cannection: | Birt (=]

Selecta Table) EMPLOYEES lz‘

g
TBS058
TEa0EZ
TEA0EE6
Tea0yo

EMPLOYEEMUMBER £
1002
1056
1076
1088

=| hirtderby.jdbe
=| birtrermote,jdbc

Property Walue
calculateCount
clearOnRendering
connectiontdanager jdbcConnectiontanagerl
connectionMarme

connectionlJrl

defaultirderRu

Relational Datasource

/ (Extension Library)
Showr data from:

Any XPages Control that can bind to data

(views...)

LASTMNAME £ FIRSTMNAME £ EXTEMNSION £ EMAIL £

urphy Diane #5800 dmurphyi@classicmode
Patterson fdary #4611 mpattersoi@classicmoc
Firrelli Jeff H9273 ffirrelli@classicmodeles
Pattersan Williarm #4871 wpattersongelassicmo



Or From Any Third Party Application That Supports JDBC Connectivity

S Databases S Scripts [E Object View b SQL Commander
O RS B8 Table: CUSTOMERS
& Connections DomSQL Remote Server/ TABLE/CUSTOMERS Bll‘t Repo I‘t EdItOI‘
= [ DomSQL Remote Server = =
&3] TABLE Lg Info | [§] columns FH Data Row Count | A Primary Key | L7 Indexes | [ |
-{77] ALLCONTACTS .
| & 5QL-To ingProd &3 . (% DomSQL-customers.rptd %l DemsSQL-ProductCatalog. 5l DemsQL-Saleslnvoice.rp
7] ALLCONTACTSBYSTAT, OS5 D - [l DomsQL-TopsellingPred 22 [ 8 8
Refresh Report Note: Current maximum number of data rows is limited to 500, (Click to change Preview Preferences)
::E b D CUSTOMERNUMBER CUSTOMERNAME ¢
-] ALLEMAILS 1 7TE4470 103.0 Atelier graphigue =]
D ALLMAMES 2 TE45T4 112.0 Signal Gift Stares k. .
[ ALLSTATES 3 | 764578 114.0 Australian Gollectars, Ca. F Classic Models, Inc.
~{Z] ALLTHREADS 4 | 7E4582 118.0 La Rochelle Gifts L il Gstons Diklors 3
+[7] ALLTHREADSBYALITHC 5 | 764586 121.0 Baane Mini Imports B '
::E it%mﬂ SEYDATE 6 | 764580 124.0 Mini Gifts Distributors Ltd. N Top Selling Products
7 | 764594 125.0 Havel & Zhyszek Co P

Product Line Revenue

DBVizualizer

3.85

Classic Cars
Muotorcycles
Planes

Ships

Trains

Trucks and Buses

IND_emw

nFR Wintane Cars

Layout | Master Page | Script |XML Source I PreviewJ
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Types of REST Services

Lotusphere v 3

Component Container Data Model Data Format Deployment
Type
Domino Data OSGi plug-in OSGi framework | Databases, JSON Installed with
Service VIEWS, extension library
documents,
etc.
XPages REST XPages custom XPage Databases, JSON or XML You add a control
Services control ViIews, to an XPage
Control documents,
etc.
Custom Java class Database Databases, JSON or XML You add a Java
Database VIEWS, class to a database
Servlet documents, design
etc.
Custom Wink OSGi1 plug-in OSGi framework | Good for a Any format you | You create the
Servlet higher level choose OSGi plug-in and
of abstraction add 1t to the
(e.g. calendar Domino OSGi1
objects) framework.

Business. Made Social.
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Lotusphere v

Domino Data Service Resources

Database collection — list of databases on a server
http://{host}/api/data

View/folder collection — list of views and folders in a database
http://{host}/{database}/api/data/collections

View entry collection — list of entries in a view (or folder)
http:{host}/{database}/api/data/collections/unid/{unid}
http:{host}/{database}/api/data/collections/name/{name or alias}

View entry — for updating a view (or folder) entry
http:{host}/{database}/api/data/collections/unid/{unid}/unid/{unid}
http:{host}/{database}/api/data/collections/name/{name or alias}/unid/{unid}

Document collection — for creating new documents
http://{host}/{database}/api/data/documents

Document — for reading, updating and deleting existing documents
http://{host}/{database}/api/data/documents/unid/{unid}

Business. Made Social.




Lotusphere

Enabling the data service is required !

Data service is disabled by default.
Can be enabled for Server, Database (View and Document), and View

{

"code":403,

"text":"Forbidden",

"message":"Database not allowed for Web Access"
}

Administrator controls which servers run the data service:

The fallowing seting iz a place holder for serdces provided by an external plug-in. See the Lotus
Motez and Domino waiki for maore information.

Enabled services: j‘Da’teuj Internet Site

or Server
Document

Business. Made Social.




Lotusphere

Enabling the data service for a database

Application developer controls Database access:

Limit entries in $lpdatedBy fields 0
Limit entries in $Revisions fields 0 ~—L_ I Dpabase
Allow Domino Data Service  |Views and documerts \| Advanced
Properties
Mewver
Views only

Application developer controls View access:

Allow web crawler indexing J View
: : : Advanced
¥ | Allow Domino Data Service operations L T

Logaging Include updates in ranzachon log

Business. Made Social.

== by
===.=-a@



Lotusphere v 3

RESTful Domino

Domino REST Services can be accessed two ways

From XPages using the REST Service control
As built-in service called Domino Access Services (DAS)

Domino Access Services (DAS) is an extensible set of services

Domino Data Service

Mail Service (Planned)
Calendar Service (Planned)
Custom Services

-
-

[Jon]
!!:u
i
o

Business. Made Social.
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Objectives

* Promote a common Workflow capability across products

— Make it platform agnostic with drivers that encapsulate the platform differences
» Full based on top of Java/OSGi

— Come with a robust implementation dedicated to the Domino platform

— Allow the move to a more robust architecture, like Lombardi

* |ncrease the Domino Application Development capability by providing an easy to use Workflow capability
— Increase the value of Domino as an application development platform
— Better compete with Microsoft Sharepoint, and .NET
— Workflow is one of the Domino app dev selling point, so make it real!




Design Goals

* Make the workflow engine easy to use and integrate for the simple cases

— Predefined Workflow templates
« Simple approval...

— Easy to parameterize

— Connects to the existing infrastructure (directory, ...)
 Built-in drivers

— Ready to go set of XPages controls/API

*= Make the engine customizable for more complex cases
— Custom workflow templates
* Requires some custom Java/XPages custom development

* Developer can use similar APl to access workflow data regardless of the workflow type
— A workflow context object exposes the current state of the workflow and allows actions to be triggered

= Ensure that nothing is “hard coded” but provided through pluggable services
— From an XPages standpoint, the services will be available through Complex types



Design Goals

* Make the workflow engine easy to use and integrate for the simple cases

— Predefined Workflow templates
« Simple approval...

— Easy to parameterize

— Connects to the existing infrastructure (directory, ...)
 Built-in drivers

— Ready to go set of XPages controls/API

*= Make the engine customizable for more complex cases
— Custom workflow templates
* Requires some custom Java/XPages custom development

* Developer can use similar APl to access workflow data regardless of the workflow type
— A workflow context object exposes the current state of the workflow and allows actions to be triggered

= Ensure that nothing is “hard coded” but provided through pluggable services
— From an XPages standpoint, the services will be available through Complex types



Workflow types

= Different types of workflows are available
— Ad hoc workflows, for simple, no administration workflows
» Defined as part of the forms, using simple components
— Similar to the Workflow sub form
« Changing a process means opening Domino Designer and editing an XPage component
« Actions are happening synchronously
— Managed Workflows
» Defined outside of the form, generally is external databases
« Actions are happening asynchronously, using a background router
= Workflow context abstraction
— The workflow is accessed the same way, regardless of the underlying implementation
= XPages common controls
— Comes with a set of ready to use controls (action bar, display history...), connected to the worklow context




Architecture

XPage

Common Workflow API

ir I _ 1I_

. I

Simple | Lombadi || Lotus |
Workflow | |  BPM | | Workflow | |
Engine | Connector | | Connector | |




Demo app snapshot: manager list all employee's "End of Year Review"

X P AG E S Home  iPhone Rendering Qian Liang Help

End Of Year Review Setup
My Reviews
Collapse All | Expand All Previouz 1 Mext
[ — o=
Pending Tasks i d v 2012: testd liang Ohjectives submitted - YWaiting for approval
Create Review sl 2012: test1 liang Azzezsment submitted - Wiaiting for evaluation
;4 2012: Mike Motler Azzezsment to be submited by the employes
;4 2012: Ron Espinosa Ohjectives to be submitted
: d 2012: Simone Dray Ohjectives submitted - YWaiting for approval
: d 2012: Vijay Nehry Ohjectives submited - Waiting for spproval
| 2012: Kelly Hardart Azsessment to be submittad by the employes
i d b 2012: Lucille Suarez Evaluation &pproved
§ | b 2012: Ted Amade Objectives submitted - Waiting for approval
Showe 10 | 26 | 50 | AN tems per page
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Introduction to OSGi™

= OSGi used to stand for Open Service Gateway Initiative but is now just a
trademark used to define the specifications for a module system and service
platform

= Component model: OSGi bundle
— Private classpath: each bundle has its own classloader
— Static resources
— Fine grained dependencies control via package import/export
* Many other capabilities available
— Easy deployment
— Hot installation and dynamic configuration
— Provisioning
— Lifecycle via Bundle activator
= Multiple open source implementations
— Eclipse equinox
— Apache felix, Knopflerfish, Karaf, Concierge...



Where is it used in IBM Lotus® Notes ®'Domino®?

Notes Client Ul rewrite

using Expeditor/RCP platform
Tight Mail integration
Extension points
Preferences, ISA

L

Notes Client 8.0

L 4

OSGi integration within the /
HTTP task » |
Xpages runtime enhanced to Domino Server 8.5.3+

run as OSGi plugins
Security, OSGi console, ...
Extension points

Expand OSGi support to other
Domino senices

Notes Designer Ul rewrite *Rest APIs
as plugins running within L *Open Social Container
same process as Notes Client *XPages Extension Library
New Eclipse editor for Xpages 4 *Domino OSGi Tasklet Senvice
Java, CSS, LotusScript Domino Server 8.5.2 *Domino Serdet Container

LJ

Domino Designer 8.5
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SocialBusiness

IBM Lotus Domino OSGi in HT TP architecture

Bridge Services XPages
Extension _
Library Rest If‘rjg))(( Policy || Custom
_ APls || oo Iyt Serviet || plugins
*OSGi start/stop ervie
*XPages
Classloading
*OSGi Console . e — _
Common |ogg|ng XPages Pluglns Web Appllcatlon Services
*Request LTS : .
TSV Equinox HTTP Expeditor Web
JNI pal 9 Service Container
eDomino Context
Domino OSGi Core Services
Logging, Security, HTTP request Context s

OSGi™ / RCP Framework
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IBM Lotus Domino OSGi Tasklet Service architecture

Bridge Services

*OSGi start/stop Tasklet || Taskiet || Tasklet || Taskiet
*Message Queue Plugin Plugin Plugin Plugin

*OSGi Console
*Common logging
*Profile support

L Service Thread
Manual

a8 TN .
JNI . i Service Thread
DOTS Core Service Scheduled
Logging, Profile, Securit =
gg g y i Service Thread
Triggered
) / Y —

OSGi™ / RCP Framework




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
— Server is configured to use the updateSite database (notes.ini variable for HTTP, Profile for DOTS)

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

= PDE tool: Developer configuration
— Server is instrumented to run bundles directly from eclipse workspace: deployment-less
— No need to export bundles every time a change is made
— Bundle are not physically installed making it easy to switch between configurations




Prerequisites

» [IBM Lotus Domino Server, 8.5.2+
— http://'www.ibm.com/developerworks/downloads/Is/Isds

= Eclipse, 3.6.2+

— http://'www.eclipse.org/downloads

* |IBM Lotus Domino Debug Plugin (PDE tool)

— http://www.openntf.org/internal/home.nsf/release.xsp?
documentld=CBF874E9C4607B4C8625799D00287B8C

» OSGi Tasklet Service for IBM Lotus Domino, 2.0.3+

— http://www.openntf.org/internal/home.nsf/release.xsp?databaseName=CN=NotesOSS2/
O=NotesOSS!!Projects/
pmt.nsf&documentld=84018B5D35E44E2F8625795E00140D3A&action=openDocument

= XPages Extension Library

— Domino 8.5.3 Upgrade Pack 1

— or http://www.openntf.org/internal/home.nsf/release.xsp?databaseName=CN=NotesOSS2/
O=NotesOSS!!Projects/
pmt.nsf&documentld=2E25B5DA1BDFB9B48625794D005B0821 &action=openDocument



Environment setup for DOTS

Installing DOTS

— Required Eclipse plug-ins and DOTS core files

PDE Tool

— The version installed during the HTTP environment setup will persist across workspaces so there is no action
needed. On a clean setup you would follow the steps previous demonstrated in the HTTP environment
setup.

Target Platform

— DOTS is just another OSGi setup so it's almost the same as the HT TP setup with a few minor differences.

Notes.jar
— This plug-in is just used for development and will be exactly the same as the version in the HTTP

environment. Simply import from the other workspace. On a clean setup you would follow the steps previous
demonstrated in the HTTP environment setup.



Installing DOTS (Required Eclipse plug-ins)

= The OSGi framework is located in {DominoBin}/osgi-dots/rcp/eclipse
* The minimum required set of plug-ins is comprised of the following list:

— org.eclipse.core.contenttype

— org.eclipse.core.jobs

— org.eclipse.core.runtime.compatibility.auth
— org.eclipse.core.runtime

— org.eclipse.equinox.app

— org.eclipse.equinox.common

— org.eclipse.equinox.preferences

— org.eclipse.equinox.registry

— org.eclipse.osgi

— org.eclipse.update.configurator

= You should be able to simply copy these 10 plug-ins into the {DominoBin}/osgi-
dots/rcp/eclipse/plugins directory from any installed version of the Eclipse
SDK.



Installing DOTS (DOTS core files)

" Download the OSGI Tasklet Service for IBM Lotus Domino from OpenNTF
= The following files must be installed in the {DominoBin} directory

— ndots.exe (Windows)
— dots, dots.res (UNIX)

» The following files must be installed in the {DominoBin}/osgi-dots directory
— launcher.jar
— dotssec.jar

» The following files must be installed in the {DominoBin}/osgi-dots/shared/
eclipse/plugins directory

— com.ibm.dots_2.0.3.XXXX.jar
— com.ibm.dots.samples_2.0.3.XXXX.jar (optional)

_



Environment setup for DOTS (PDE tool recap)

= An easy verification that the PDE Tool is installed is to check the OSGi Frameworks available to Eclipse

* You should see 3 ramevorks s e e

— Domino OSGi Framework e | [ ey
e filter i Framewor T

— Domino tasklet Framework (dots) General

. Ant Installed O5Gi frameworks:

— Equinox Help [C] 4 Domino OSGi Framework
Install/Update [] 4 Domino tasklet Framework (dots)
Java i[| 4+ Equinox (default) :
Plug-in Development

API Baselines
API Errors/Warnings

API Use Scans
[Windm ] Help Compilers
MNew Window
Mew Editor Target Piato
Run/Debug
Open Perspective r Team

Show View k

Customize Perspective...
Save Perspective As...
Reset Perspective...

Close Perspective

Close All Perspectives

’ Restore Qefauhs] ’ Apply l

Mavigation L

@ [ ok ][ cancel |
S Preferences )




Environment setup for DOTS (Target Platform recap)

= Add the {DominoBin}\osgi-dots\rcp\eclipse directory and click the Finish button
* Repeat the process to add the {DominoBinf\osgi-dots\shared\eclipse directory

|
YT — o

Add Directory
Select a directory of plug-ins to add to the target,
I ——
| Lucation:@gram FiIes‘-.,IEM‘-LLutus‘aDomino‘msgi-dots\rcpiecli_@ -
|| I
Browse... ] ’ WYariables... ] .
PYT—— oY

Add Directory

Select a directory of plug-ins to add to the target.

@ ’ = Back ” Mext > ( " Cancel 1

———

I Location:@am Files\IBM! Lotus\Domino\osgi-dotsisharedeclips -

| Browse.. || Variables.. |

@ ’ = Back ” Mest = 1." Cancel




Environment setup for DOTS (Target Platform recap)

= Select the new Target definition you just created and click the OK button

| type filter text | | Target Platform T T

[ General

Add, edit and remove target definitions. The active target definition will be

Ant used as the target platform which workspace plug-ins will be compiled and
Help tested against. Mew definitions are stored locally, but they can be moved to a
Install/Update project in the workspace and shared with others.

Java

Target definiti

Plug-in Development

APl Baselines ( @ [ﬁCﬁV‘?}D | Reload...

API Errors/\Warnings [ unning Platform

API Use Scans

Compilers

Editors
Team

Locations:

= C:\Program Files\IBM"Lotus\Domino\osgi-dots\rcpheclipse - C\Program
= C:\Program Files\IBM' Lotus\Dominc'osgi-dots\shared\eclipse - C\Progrz

q 1 | 3

[ Restore Defaults ] ’ Apply

@ ( o |) canca |

P —




Environment setup for DOTS (Notes.jar recap)

= Use the “Create Notes Java Api Project” option from the PDE tool

guplug-in Devel
-

{} 50 — .... : - . . . . -
[ - @ > 2 % . Fu Dominc Bin directory not set, please click on the link to set it

ol )
\
Domino Debug Plugin F'refw

2| Create NutesJava Apl F'r-:|_|ect ]

é Preferences (Filtered El_u [8 Package Explorer 22 ™. 2% Plug-ins

| type filter text ' | Dominc OSGi Debug Tooling SR

= cam.bm.notes.java.api

Domine O5Gi Debug Tool Nwmm\ =i, Referenced Libraries
=i Plug-in Dependencies

Doming O5Gi Debug Tecling

Domino Bin Directong7” C\Program Files\IBM\ Lotus\Dominc N Browse.. 8 sic
Domino Data Directory™C:\Program Files\IBM'Lotus\Dominae'D. Browsze... = JRE System Library [Java60]
= META-INF
[} build.properties
’F‘.Etme Eefauhs] ’ /Epphr ] 2+ Motes.jar
7

I
®@ C o ) cmea
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Bridge Services

*OSGi start/ stop Tasklet Tasklet
*Message Queue Plugin Plugin
*OSGi Console
eCommon logging =
o [ Service Thread
Profile support ervice Threa
Y
JNI ) i Service Thread
DOTS Core Service Scheduled
Logging, Profile, Security = =
Service Thread
Triggered
N— 7 Y —
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Creating DOTS tasklets

= Create a new workspace plug-in
— File->New->Plug-in-Project
= Plug-in Development - Eclipse SDK

(File] Edit Nayigate Search Project Run  Window Help
@ Alt+Shift+N » I Plug-in Project
Open File... [§%  Feature Project
o :
Close Ctri+W | Frogeet
Close All Ctrl+Shift+W Ej’ Component Definition
Save CtrleS ﬁ Product Configuration
- @ Target Definition
i
Save All Cistshittes | BF | Package
¥eicit (& Class
€ Interface
Biee = &Y Source Folder
Rename... F2 [9 File
Refresh B> CS  Folder
Convert Line Delimiters To »
% Other... Ctri+N
Print... Ctrl+P
Switch Workspace »
Restart
g2y Import
LY Export
Properties Alt+Enter
Exit




Creating DOTS tasklets

* Project Name: com.ibm.Is2012.dots

— Select “an OSGi framework” radio button under the Target Platform section

— Click on the Next button

*= On the Content screen change the name to DOTSDemo

— Click on the Finish button

,

-

= Mew Plug-in Project Content

. i Enter the data required te generate the plug-in. @:
Plug-in Project

Create a new plug-in project

Properties
— ID: com.ibm.Is2012.dots
Project name:(com.ibm.lslﬂlz.dots ) M 1.0.0.qualifier
Use default location Mame: <DOTSDemo )
Locatian: ChLotusphere_2012\eclipse\DOTS\com.ibm.ls2012.d oty Provider: .IBM

Project Settings
Create a Java project

Execution Environment: ’JavaSE—l.ﬁ v] [Em.r'rgunmems.,.

- Options
Sourcefolder:  =rc

— [/] Generate an activator, a Java class that controls the plug-in's life cycle
Output folder:  bin b fh

Activator:  com.ibm.|s2012.dots Activator

Target Platform __| This plug-in will make contributions te the UI
This plug-in is targeted te run with: [] Enable API Analysis

@ Ecli pse version: | 36 -

@ an O5Gi framework:

Working sets

[7] Add project to werking sets

Working sets: |

@ < Eac_lr_ ‘ Next > Einish®




Creating DOTS tasklets

= Go to the Overview tab, under Extension / Extension Point Content and click on Extensions
= Click Yes on the Extensions pages hidden screen

Shpbn s e =

4+ Overview OF E®
General Information Plug-in Content

This section describes general information about this plug-in. e .

The content of the plug-in is made up of two sections:

1D: com.ibm.s2012.dots [ Dependencies: lists all the plug-ins required on this plug-in's classpath

Version: 1.0.0.qualifier ) to compile and run.
[ Runtime: lists the libraries that make up this plug-in's runtime.
MNarne: DOT5Demo
Provider: 1BM Extension / Extension Point Content

Platform Filter:

Activator: com.ibm.ls2012.dots. Activator .

[¥] Activate this plug-in when one of its classes is loaded

define extensions and extension points:

lares contributions this plug-in makes to the platform.

|2} Extension Points: declares new function points this plug-in adds to the

[ This plug-in is a singleton platform.

' : i =) i
% Extension [LEdl= hidden D prEquired to run this plug-in. i - " r .
r T e——— q plug Test this plug-in by launching an O5Gi framework:
r Add... 3 Launch the framework
% The Extension and Extension Point pages are currently hidden, would you like to : : %5 Launch the framework in Debug mode
. Remove
display them now? |
I | Up | Exporting
B To package and export the plug-in:
1. Organize the plug-in using the Organize Manifests Wizard
’ Mo
et 2. Externalize the strings within the plug-in using the Externalize Strings
Wizard

3. Specify what needs to be packaged in the deployable plug-in on the
Build Configuration page

4. Export the plug-in in a format suitable for deployment using the Export
Wizard

| Overview Dependencies| Runtime| Build| MAMIFEST.MF | build.properties




Creating DOTS tasklets

= Go to the Extensions tab and click the Add button...

-

% com.ibm.ls2012.dots EE\ - EIE

I

| = Extensions O H L@

All Extensions ﬂz =

Define extensions for this plug-in in the
following section.

[type filter text

Add... >

Up

Down

Dverview Dependencieslﬂuntime Extensions | Extension Points‘ Build| MANIFEST.MFIbuild.prﬂperties



Creating DOTS tasklets

= Deselect the “Show only extension points from the required plug-ins”
— Select the com.ibm.dots.task Extension Point
— Click on the Finish button

= On the New plug-in dependency screen, click the Yes button

|| Extension Point Selection I
Create a new Server Addin Task extension. 1 ="

Extension Points | Extension Wizards

‘Mfilter: -com.ibmm j |
| ™

O ——
—7]§how only extension points from thereqUir@ @ Do you want to add plug-in com.ibm.dots, declaring the task extension point, to the

list of plug-in dependencies?
(e

4

Extension Point Description: Server Addin Task

[ [Enter description ofthis extension point]

Available templates for server addin task:

@ e | e ] Datnei




Creating DOTS tasklets

= Go to the MANIFEST.MF tab and click on the error and fix the singleton

() s s 1P e 67

Manifest-Version: 1.8
Bundle-ManifestVersion: 2
Bundle-Name: DOTSDemo
Bundle-SymbolicMame: com.ibm.ls2812.dots;singleton:=true
Bundle-Version: 1.8.8.qualifier

* :. e e
i 17 et the ‘singleton’ directivé

-

—

|Plug-ins declaring extensions or extension points must set the ‘singleton’ directive to 'true’. -

& Freare M #am) |




Creating DOTS tasklets

= Right click on the com.ibm.Is2012.dots package and click New->Class

5 Package Explorer &2 %F‘Iug-inq
4 :Lj' com.ibm.ls2012.dots
i E JRE System Library [JavaSE-1.5]
i = Plug-in Dependencies

4 B src
4 |H4 com.ibm.ls2012.dots|

b [J] Activatorjava (New ) ¥ | 4E Plug-in Project
- % EFL‘E"'INF - Go Into l§% Feature Project
ot build.properties
é plugi:xrr: Open in New Window [3 Project..
i (2% com.ibm.notes,java.api Open Type Hierarchy F4 Ej" Component Definition
Show In Alt+Shift+W » | 5] Product Configuration
B Copy CrleC -:c@ Target Definition
E= Copy Qualified Name i Eeclar
g Paste Ctrl+V
¥ Delete Delete & Interface
&%  Source Folder
Build Path 3  File
Source Alt+5Shift+5 » C%  Folder
Refactor Alt+5hift+T »
%  Other... Ctrl+M
S| e




Creating DOTS tasklets

= Create a new Java class named MyScheduledTask extending com.ibm.dots.task.AbstractServerTaskExt

(" p B

Java Class ||
Create a new Java class. @ | Choose a type: -
com.ibm.dots.task AbstractServerTaskExt
Source folder: com.ibm.ls2012. dots/src Browse...
- = Matching items:
Package: com.ibm.ls2012.dots Browse... e ——
ki -
: . ' K iAbstractServerTaskbxt - com.lbm.dﬂts.taskD
| Enclosing type: | | Browse... | I |r e i
Mame: MyScheduledTask
e SRR e = ‘ | com.ibm.dots.task - C:\Prog...dots 20.3.201112012333 jar |
[ abstract [|final || static o
E— / [
Add...
Remaove

Which method stubs would you like to create?
[ public static void main(5tring[] args)
[7] Constructors from superclass
Inherited abstract methods
Do you want to add comments? (Configure templates and default value here)

|:| Generate comments

@ inish Cancel

Superclass: com.ibm.dots task AbstractServerTaskExt (l Browse.. | —
@ (S
Interfaces: e




Creating DOTS tasklets

= In the MyScheduledTask class add unimplemented methods

] MyScheduledTasava 15

package com. ibm.152012.dots;

import com.ibm.dots.task.AbstractServerTaskExt;

public class FNlaLIMIELIEES extends AbstractServerTaskExt {

}

43 The type MyScheduledTask must implement the inherited abstract method I5erverTaskRunnable.dispose()

2 quick fixes gyailable:

e Ldd unimplemented method

@ Make tvpe 'MyScheduledTask' abstract

Press 'F2' for focus




Creating DOTS tasklets

* Resolving some of the warnings and errors displayed
— On the Dependencies tab of MANIFEST.MF add lotus.domino to the list of Imported Packages

L3t comibmus2012.dots £ =08
2 Dependencies O oG,
Required Plug-ins laz Imported Packages
Specify the list of plug-ins required for the operation of this plug-in. Specify packages on which this plug-in depends without explicitly identifying
their originating plug-in.
?ij:s com.ibm.dots Add...
¢ & letus.domine ) Add...
Remove e org.osgiframework (1.3.0)
Up
Down
Properties... |
atgkd Total: 2
» Automated Management of Dependencies lﬂz b Dependency Analysis

Owerview | Dependencies Runtime| E:d:ensions| Extension PointsJ Build | MANIFEST.MFl build.properties| plugin.xml|




Creating DOTS tasklets

= Scheduling of the MyScheduledTask tasklet via plugin.xmi

package com.ibm. 152@12 dots,

= import
import

import
import

public

¥

@iverride
public void dispose() throws NotesException {

= @rverride
protected void doRun{Runkhen arg@, IProgressMonitor argl)

-ﬁ comibm.Is2012.dots Eﬂ\

<?xml version="1.8" Enccdlng "UTE-8" 2>
<?eclipse version="3.4"?:
<plugin:
<extension
M;,,r?ScheduledTask#va &3 b point="com.ibm.dots.task">
<task

class="com.ibm.1s2@812.dots.MyScheduledTask™
id="com.ibm.1s2812.dots.myscheduledtask"

lotus.domino.NotesException;

<run every="38" unit="second"/>
| </task>
</pluginz

org.eclipse.core.runtime.IProgressMonitor;

com.ibm.dots.task.AbstractServerTask
com.ibm.dots.task.RunWhen;

class GiEtIEEES extends AbstractServerTaskExt {

J/ TODO Auto-generated method stub

throws NotesException {
logMessage("Lotusphere 2812 - DOTS running MyScheduledTask wia plugin.xml™};

description="Scheduled Demc Task (3@ Second)™:>



Creating DOTS tasklets

= Scheduling of the MyScheduledTaskAnnotated tasklet via annotations
— Custom method using annotations
— Tasklet still needs to be registered in plugin.xml

m MyScheduledTaskAnnotated java ©0 §
[ package com.ibm.152612. dots; -

. ! ] Eﬂ=ph@pn1nﬂ P
= import lotus.domino.NotesException;

a?xnl version="1.8"

énécﬂinéQ"UfE-é"?>

import org.eclipse.core.runtime.IProgressMonitor; :'EC].J.FI:,E version="3.4"?
import com.ibm.dots.annotation.RunEvery; {plug1n> g
import com.ibm.dots.task.AbstractServerTaskExt; <extensicn
import com.ibm.dots.task.Runkhen; point="com.ibm.dots.task":
import com.ibm.dots.task.RunWhen.RunUnit; <task
_" : g "
public class MyScheduledTaskAnnotated ggggends AbstractServerTaskExt { class="com. ibm.152012.dots .MyScheduledTask

id="com.ibm.1ls2812.dots.myscheduledtask”

= @override description="Scheduled Democ Task (38 Second)">
& public void dispose() throws NotesException { <run every="38" unit="second"/>
] // TODD Auto-generated method stub </task>
} task
class="com.ibm.1s2812.dots.MyScheduledTaskAnnotated”
€ @override id="com.ibm.1s2812.dots.myscheduledtaskannotated”>
B protected void doRun(RunWhen arg®, IProgressMonitor argl) </task>
throws NotesException { 3
</extension:
</pluginz
}

@RunEvery(every=28, unit=RunUnit.second)
public void [ELURRESEEK IProgressMonitor monitor)

rows NotesException {

TS running MyScheduledTaskAnnotated via annotations™);




Creating DOTS tasklets

* MyManualTask tasklet with the final plugin.xml
3 pluginaml 2

<?uml version="1.8" encoding="UTF-8"?:»
<?eclipse version="3.4"?:
<pluginz
<extensicn
point="com.ibm.dots.task">
<task
class="com.ibm.1s52812.dots.MyScheduledTask™
id="com.ibm.1s2@812.dots.myscheduledtask”
description="Scheduled Demc Task (3@ Second)":
<run every="38" unit="second"/>
«/task:>
<task
class="com.ibm.152812.dots.MyScheduledTaskAnnotated”
id="com.ibm.1s2@812.dots.myscheduledtaskannotated">
< task:>
<task

E MyManualTaskjava E&\

package com.ibm.lszéiz.dots;

= import lotus.domino.NotesException;
import org.eclipse.core.runtime.IProgressMonitor;

import com.ibm.dots.task.AbstractServerTaskExt;
import com.ibm.dots.task.Runkhen;

bublic class HyManualTask<q'ignds AbstractServerTaskExt {

class="com.ibm.1s52812.dots.MyManualTask"
id="com.ibm.1s20812.dots.mymanualtask"
descriﬁtion="5cheduled Demo Task (Manual)™

= @override
public void dispose(} throws NotesException {

J/ TODOD Auto-generated method stub DR ety D e o

</task>
} <fextension>
) </pluginz
= @rverride

protected void doRun(RunWhen arge, IProgressMonitor argl)
throws NotesException {
logMessage("Lotusphere 2812 - DOTS running MyManualTask");




Deploying & debugging a DOTS tasklet

= Click on Run->Debug Configurations...

ERun| Window Help

Resume

Suspend

Terminate

[

Step Into
Step Ower
Step Return
Run to Line

Use Step Filters Shift+F5

Run Ctrl+F11
Debug F11

&P d

Run History L
Run As r
Run Configurations...

Debug History 2
Debug As k

CDebug Configurations... D




Deploying & debugging a DOTS tasklet

= Create a new OSGi Framework

i N

Create, manage, and run configurations

Create a configuration to launch the O5Gi framework in debug mode,

ERER AN=RE Configure launch settings from this dialog:
| type filter text | ﬁ - Press the 'Mew' button to create a configuration of the selected type.
4 Eclipse Application Eig - Press the 'Duplicate’ button to copy the selected configuration.
lava Applet
% L Agglication 3 - Press the 'Delete’ button to remove the selected configuration.
Ju JUnit 2 - Press the Filter' button to configure filtering options.
Ju JUnit Plug-in Test L - S s
(43 05Gi Framework] - Edit or view an existing configuration by selecting it.
=, Remote Java App(( ¥ New
Duplicate junch perspective settings from the 'Perspectives' preference page.
o Delete
Filter matched 7 of 7 items

@ | Debug | [ Clese ]




Deploying & debugging a DOTS tasklet

Create, manage, and run configurations

Create a configuration to launch the O5Gi framework in debug mode.

S = — —
HEX B3~ (ame:  DOTS 05Gi Configuration)

|t)‘F]Eﬁ|tE" text | 'E Bundles . (d- Argumentﬂ Settingﬂ TM

! - S—
% Eclipse Application Launch with: [bundlﬁ selected below @ork‘ ’Domino tasklet Framework (d@a‘ault Start level: 4 E| Gefault Auto-Start: ’
lava Applet —

——
31 Java Application filker text
Ju JUnit LEELE I[ Select All |
37 JUnit Plug-in Test Bundles Start Level Auto-Start | == [ ——— ]
4% 05Gi Framework PRCE R =

4% DOTS 05Gi Configuration qualifier default default [ Add Working Set... ]

Jdbm.ls2012.dots (1.0.0

E Remote Java Application otEsava.apt 1L.0.U.qualifier)

4 [ %[ Target pl|a1_-fol|-m Desel eCt al I p I u g = i n S [Add Reguired Eundlﬁ]
[ %= com.ibm.dots (2.0.3.201112012333)

D?,-j]: org.eclipse.core.contenttype (3.4.100.,20100505-1235) fro m th e Targ et
E e org.eclipse.core,jobs (3.5.1.R36:x_v20100824) P I atfo rm

D?,-I:: org.eclipse.core.runtime (3.6.0,v20100505)

D?ﬁt: org.eclipse.core.runtime.compatibility.auth (3.2.200.»2010051
= org.eclipse.equinox.a 3.1.R36x_v. P
- org.eclipse.equi pp (1.3.1.R36x_v20100803)
= org.eclipse.equinox.common (3.6.0.v
. org.eclipse.equi (3.6.0.v20100503)

D?,-I:: org.eclipse.equinox.preferences (3.3.0.v20100503) [C] Only show selected

7 nra.eclinse.enuinny reaistre 3.5.0.0201005037 7 | 1 out of 13 selected

[ Restore Defaults ]

[#] Include optional dependencies when computing required bundles
[] Add new workspace bundles to this launch configuration automatically

[7] Validate bundles automatically prior to launching Validate Bundles
e —
A
Filter matched & of & items " EVE
@ I Debug ] [ Close l




Deploying & debugging a DOTS tasklet

= Create a new Remote Java Application

Create, manage, and run configurations

Attach to a Java virtual machine accepting debug connections

ﬁ = | = }:D 52 Configure launch settings from this dialog:

i type filter text | |j - Press the 'Mew’ button to create a configuration of the selected type.
& Eclipse Application [1= - Press the 'Duplicate’ button to copy the selected configuration.
g ::::: igg::atiﬂn 3 - Press the 'Delete’ button to remove the selected configuration,
Ju JUnit & - Press the 'Filter' butten to configure filtering options.

Ji JUnit Plug-in Test

a4 P 05Gi Framework
4% DOTS 05Gi Configuration

[, Rernote Java Application |

- Edit or view an existing configuration by selecting it.

Confiqure launch perspective settings from the 'Perspectives’ preference page.

[ MNew
Duplicate
3 Delete

Filter matched 8 of & items

® ows ) [mme]




Deploying & debugging a DOTS tasklet

(=0

ebug Configuratio

Create, manage, and run configurations

Attach to a Java virtual machine accepting debug connections

[B{

ERIN=E

| type filter text

& Eclipse Application
=] Java Applet
3] Java Application
Ju JUnit
Ji JUnit Plug-in Test
4+ 0SGi Framework
# DOTS 0SGi Configuration
E Rermnote Java Application
@ DOTS Remote Debugging

Filter matched 2 of & items

MName:_DOTS Remote Debugging

‘I Connect B Source| B Qommorﬂ

Project:

Ccom.ibm,ls2012.dots )

Connection Type:

| Standard (Socket Attach)

Conngction Properties:
P

Haost: Iu-calhos“
Port: \&001

[] Allow termination of remote YM

@




Deploying & debugging a DOTS tasklet

= Click onthe DOTS OSGi Configuration and then click the Debug button

— This launches the PDE Tool

— Select the appropriate Domino Binary & Data directories
— Keep the default Profile of DOTS

— Click on the OK Button

= |f everything worked OK then you'll see a Success dialog

i ™
= I ==

. L eooesaaSSS— b Successfully updated "C:\Program
& IBM Lotus Domine Debug Plugin ;' Files\IBEM Lotus\ Deminch Datatdomincworkspace-dotshpdeaunch.ini”

To run normally, please delete this file,

— Click on the OK button

Create Domino OSGI PDE Configuration
|

This launch configuration doesn't really launch the Domine O5GI Framework.
Rather, it creates and sets up the OSGI configuration that will be run the next time

l.r'i:l Information: Teo start the Domine O5GI framework normally,
first delete the pdelaunch.ini file located in the C:\Program Flles‘-lIBM‘-LLotus‘-LDﬂmmGHData.."domlnofworkspace dots directory

Domino Bin Directory: | ChProgram Files\IBM\Lotus\Doming

Browse

v

Domino Data Directory:  CAProgram FilesﬁBM\Lotus\DominD\Déta

Profile DaTs -

e
© C o e
o ——




Deploying & debugging a DOTS tasklet

Finally, time to run the tasklets and break into the debugger

Enable debugging via notes.ini

— DOTS_DEBUGADDRESS=8001
— DOTS_DEBUGSUSPEND=y

load dots on the server console

> load dots

> Listening for transport dt_socket at address: BAA1

Set a break point in your code

Go back to Run->Debug Configurations...

— Select DOTS Remote Debugging under Remote Java Applications
— Click on the Debug button




Deploying & debugging a DOTS tasklet

= Confirm the switch to the Debug Perspective by clicking the Yes button

i N

@ This kind of launch is configured to open the Debug perspective when it suspends.

This Debug perspective is designed to support application debugging. It

incorporates views for displaying the debug stack, variables and breakpoint
management.

Do you want to open this perspective now?

[] Remember my decision




Deploying & debugging a DOTS tasklet

* Debug as required

File Edit Source Refactor MNavigate Search Project Run  Window Help
M-HEES @ $-0-Q- @~ PEAED H-F-ve-o- 4 (35 Debug | 4 Plug- >
5 Debug 12 %Oe 0l B[22 .25 [B 7 " O|[® varisbles 2 % Breakpoints| Lok E ~ — O
E DOTS Remote Debugging [Remote Java Application] Mame Value
&8 BMJ3 VM[localhost8001] ® this MyScheduledTask (id=2043)
#@ Thread [main] (Running) © argd RunWhen (id=1171)

5@ Daemon Thread [Attach APl wait loop] (Running) @ argl ServerTaskProgressMoniter (id=1214)
@ Daemon Thread [State Data Manager] (Running)

& Daemon Thread [Framework Event Dispatcher] (Running)
& Daemon Thread [Start Level Event Dispatcher] (Running)
@ Thread [Worker-JM] (Running)

p@ Thread [Worker-0] (Running)

p® Thread [Worker-1] (Running)

## Daemon Thread [NotesGCThread5] (Running) 4 LI} (3
o Daemon Thread [Scheduled Runs] (Suspended (breakpoint at line 21 in MyScheduledTask])) -
MyScheduledTask.deRun(RunWhen, IProgressMonitor) line: 21
MyScheduledTask(AbstractServerTaskExt).run(RunWhen, String(], IProgressMonitor) line: 49
ServiceThreadSServiceTask.run(Session) line: 163 L
ServiceThread.run() line: 286 4 ]

= O 5= Outline 2 BlE&asew =0
R 2 - #  com.ibm.ls2012.dots
import com.ibm.dots.task.AbstractServerTaskExt; ‘= import declarations
import com.ibm.dots.task.Runihen; @ MyScheduledTask
L @ . dispose() : void
< o doRun(RunWhen, IProgressMenitor) : void

public class MyScheduledTask extends AbstractServerTaskExt {

= @0verride
public void dispose() throws NotesException {
// TODO Auto-generated method stub

933

} =

@override
protected void doRun({RunWhen arg®, IProgressMoniter argl)
throws NotesException {
logMessage("Lotusphere 2812 - DOTS running MyScheduledTask wia plugin.xml");

m,

}
i =
1 »
El Console 2 @Taskq = B~ =0
Mo conseles to display at this time.

u Writable Smart Insert M:1




Deploying & debugging a DOTS tasklet

= Qutput examples

1]

a
> WARMING: Using pde configuration DOTS O05Gi Configuration located in C:sProgram FilessIBMsLotussDominosDatasdomino“work

pace—dots~pde.launch.indi
[1Di8:A0BA2-1B18A1 121526811
[iDi8:-608A—-12AC] 12152611

[1D18 :800C-B4BC] 12-15%-2011 85:81:292 PH [DOTE]
heduledTask via plugin.xml

[1D18 :800C-B4BC] 12-15%-2011 85:81:292 PH [DOTE1]
ning MyScheduledTaszkAnnotated via annotations
[1D18 :B8BC-B4BC] 12-15%-2011 85:81:42 PH [DOTE]
ning MyScheduledTaszkAnnotated via annotations
[1D18 :88BC—-B4BC] 12-15%-2011 @5:81:592 PH [DOTE1]
heduledTask via plugin.xml

ell dots guit

AL:@1:13 PHM
AL:81:1% PH

Domino
[DOTE ]

[1D18:A6082-1B181 12152811

A5:82:85 PH Domino

» tell dots tasklist

1B54:-8082-1C34]
1B54:-8082-1C341
1B54:-8082-1C34]
1B54:-8082-1C341
1B54:-8082-1C34]
1B54:-8082-1C341
1B54:-8082-1C34]
1B54:8082-1C34]
1B54:8002-1C34]
1B54:8082-1C34]
1B54:0002-1C34]
1B54:8082-1C34]
1B54:00802-1C34]
1B54:8082-1C34]
1B54:0082-1C341

12152811
12152811
12152811
12152811
12152811
12152811
12152811
12152811
12-.15-2811
12152811
12-.15-2811
12152811
12-.15-2811
12152811
12-15-2811

A5:88:36
BA5:A8:36
A5:88:36
BA5:A8:36
A5:88:36
BA5:A8:36
A5:88:36
B5:88:36
A5:88:36
B5:88:36
A5:88:36
B5:88:36
A5:88:36
B5:88:36
A5:88:36

> tell dots
tAABA2-1C341
tAA@az2-1C341
tAAA2-1C341
tAA@az2-1C341
tAAA2-1C341
tAA@az2-1C341
tAAA2-1C341

s 1s2@12

121520811
12-.15-20811
121520811
12-.15-20811
121520811
12-.15-20811
121520811
12-.15-20811

B5:688 =58
A5 :@8 =58
B5:88 =58
A5 :@8 =58
B5:88 =58
A5 :@8 =58
B5:88 =58
A5 :@8 =58

08Gi Tasklet Sewrvice stavrted ¢ profile DOTS »
Ccom.ibm. 152012 .dots .mymanuwaltask? Lotusphere 2812 — DOTE running MyManu

Ccom.ibm. 152012 .dots.myscheduledtask? Lotusphere 20812 — DOTS running Muyf
Ccom.ibm. 152012 .dots.myscheduledtaskannotated? Lotusphere 2812 - DOTE ru
Ccom.ibm. 152012 .dots.myscheduledtaskannotated? Lotusphere 2812 - DOTE ru
Ccom.ibm. 152012 .dots.myscheduledtask? Lotusphere 20812 — DOTS running Muyf

08Gi Tasklet Service terminated ¢ profile DOTS >

[DOTS ]
[DOTE ]
[DOTS ]
[DOTE ]
[DOTS ]
[DOTE ]
[DOTS ]
[DOTE ]
[DOTS ]
[DOTE ]
[DOTS ]
[DOTE ]
[DOTS ]
[DOTE ]
[DOTS ]

id: com.ibm_1=220812 dots _myscheduledtask
description: Scheduled Demo Task <38 Second?
Run on Start: falze

Runz every 38 — second

id: com.ibm.1s2012 .dots .myscheduledtaskannotated
description: null

RBun on Start: falsze

Runs every 20 - zecond

id: com.ibm_1=22012 dots . _mymanualtask
description: Scheduled Demo Task <(Manuall
Run on Start: true

Mot scheduled

[DOTS 1
[DOTS] Framework is
[DOTS 1
[DOTS]1 id
[DOTS 1
[DOTS]1 State
[DOTS 1
[DOTS]1 18

launched.

Bundle

ACTIUE com.ibm.152012 dots_1.A.8.qualifier
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