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Preface

With Version 7, IBM® Lotus® Domino® Designer® software builds on its reputation for being
a premier collaborative application development tool for Lotus Domino software-based
applications. As an integral part of the IBM Workplace™ family, Lotus Domino Designer
software helps companies improve employee productivity and build and deploy Lotus Domino
applications more quickly, thereby enabling organizations to be more responsive to changing
business initiatives. New features focus on tighter integration with Web standards, more
interoperability with IBM technologies and ease of use.

This IBM Redpaper is designed to show application developers how to use the newest
features in IBM Lotus Notes® and IBM Lotus Domino 7. This Redpaper takes you through
powerful application development features, such as IBM DB2® Universal Database™
integration and Web services, by showing how a developer might enhance an example
application for a fictitious company.

The team that wrote this Redpaper

This Redpaper was produced by a team of specialists from around the world working at the
International Technical Support Organization, Cambridge Center.

Philip Monson is a Project Leader at the ITSO Lotus Center in Cambridge, MA. Phil has
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consulting roles in the IT, Sales, and Development organizations.

Lisa Chase is an engineer in the Lotus Software division of the IBM Software Group. She has
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the Domino Access for Microsoft® Outlook® client. Drawing on her knowledge of the Notes
Client Calendar and Scheduling functionality and of Microsoft Outlook and Exchange, she is
responsible for the current incarnation of the Domino Migration Tool.

Dick Larsson is Vice President of development and research at Ekakan
(http://www.ekakan.com), a firm that assists enterprises to improve and develop collaborative
solutions and knowledge management. His extensive experience with Domino and J2EE™
and intuitive grasp of new technologies have generated much acclaim within the European
developer community. Prior to joining Ekakan, Mr. Larsson held various senior development
positions at leading Swedish Lotus Notes consultancies. Mr. Larsson can be reached at
mailto:dick.larsson@ekakan.com.

Manny Santana is an IT Specialist with IBM Global Services in Australia and is based in
Sydney. He has more than 10 years of experience in development, deployment, and support
of various internal IBM applications in the IBM Global Web Architecture and IBM Global Notes
Architecture environments. He received a Bachelor of Science degree from the University of
Sydney and is an IBM Certified Advanced Application Developer - Lotus Notes and

Domino 6/6.5 and 7.

Frank Grapengiesser has been working as a Software Engineer for IBM Lotus customer
support in Dublin for more than five years. Currently, he supports customers in the areas of
Lotus Workflow™ and database design. Before that, he worked for two and a half years for
the Bechtle AG in Mannheim, Germany developing Notes applications. He received a
Diplom-Ingineur in mechanical engineering from the University of Hanover.
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An introduction to Lotus
Domino 7 application
development

Lotus Domino 7 application development represents a significant step forward in functionality
that enables the user to create more powerful, easily distributable, and scalable IBM Lotus
Domino applications. With this release, IBM Lotus Domino Designer offers application
developers greater data storage and relational capabilities with the advent of IBM DB2
Universal Database (UDB) integration with Lotus Domino, the strength of increased data
access and manipulation with Web services support, additional application design elements,
and enhanced application debugging and diagnostic tools. Lotus Notes and Domino 7 offer
developers the tools to create Lotus Domino applications that meet their unique business
needs while presenting Lotus Domino application consumers with a professional and
easy-to-use interface, whether accessed through a Lotus Notes, Lotus Domino for Web
Access, or Internet browser interface. Additionally, the Web services support introduced in
Lotus Notes and Domino 7 enables Microsoft .NET, Java™, Java 2 Platform, Enterprise
Edition (J2EE), and other applications to interact with Lotus Domino without custom coding.

In this Redpaper, we demonstrate the new features and elements of the Lotus Domino 7
application development environment through a sample application we enhanced for ITSO
Electronics, a fictitious corporation (consider the Redpaper team as consultants to the ITSO
Electronics company). We show the application developer how to design a Lotus Domino
application that uses the relational and storage capabilities of DB2 integrated with Lotus
Domino, and then how to enhance the company’s ability to deal with its external suppliers and
partners by integrating Web services in the application, all the while using the design
elements new to Lotus Domino 7. Finally, we offer instructions for using the new LotusScript
and Java debugging features and profiling capabilities to debug and diagnose problems or
performance issues.

© Copyright IBM Corp. 2006. All rights reserved. 1



1.1 The ITSO Electronics scenario

2

As previously mentioned, the following chapters of this paper discuss the new key application
development features in Lotus Domino 7 in greater detail. To facilitate this discussion, a
sample application is used throughout the book to provide examples of how to implement
each new feature in the context of the ITSO Electronics business. This sample application is
available for download from the IBM Redbooks Web site. For information about how to
download this sample application, see Appendix A, “Additional material” on page 109.

Note: This application is intended to provide examples of using the new application
development features of Lotus Domino 7. It is not intended for use in a production setting.

Overview of the ITSO Electronics application

The fictitious company ITSO Electronics is using Lotus Domino to support the sales
department. Over the years, they have built a sales tracking application to help their sales
force track interactions with their customers. The databases can be accessed from a Lotus
Notes client or a Web browser.

There are two main databases in the ITSO Electronics sales tracking application: the Sales
database and the Customers database. Figure 1-1 and Figure 1-2 on page 3 illustrate the
user interface when accessed from Lotus Notes. A third database, Products, is used for
product keywords and is not accessed directly by the sales force. Lastly, a fourth database
has been added to the existing application environment for Web services elements.

Note: All of the example scenario databases containing the new features described in this
paper are included in Appendix A, “Additional material” on page 109 for your learning
convenience.

CHE-FTE:| ABRBOBR| 2T 2400 E b= BRHAEB (oo
Address - | =R QR Q:v |
[ Welcome [@Workspace * ITSO Electronics Sales Applicati...
i Lotus Domino/Notes Lotus. software B =0
ITSO Electronics Sales Application
(¥ Create New Sales Person || & Print || & Print Setup ||| Create/Edit SalesProfile
@ EZ Sales Activity [ ]L ]L H ]
@L By Customer Sales Person « |# = | Region ~ |Phone Number |
By Date Dick Larsson . 111888 * South East 617-555-8888
@ £ Sales People Frank Grapengiesser 111777 East Coast 617-555-4567
P John Bergland 123222 East Coast 712-555-4444
[ By Number John Dae 123111 Midwest 617-555-6789
@ By Name Lisa Chase 111555 % SouthEast  415-555-0987
Customer Sales Manny Santana 123333 4= WestCoast 415-555-1234
fﬂ} Phil Monson 123838 Midwest 617-555-7777
=
4
o] | <] [=0 «|[.75 =|[ITSO Bectonics 2 «| [

Figure 1-1 The Lotus Notes interface for the sales tracking application Sales database
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Note: Implementing Web services does not require the use of a separate Lotus Domino
database, because Web services can be added to or incorporated in any Domino
database. For the demonstration purposes of this paper, we used a separate database for
simplicity and isolation of Web services information.

& 1750 Hlectronics Customers - Customers' By Customer Mame - T5M Lotus Nobes
Fie Edt Vew Creste Adtions Help
CLB-7G8ARWOAR]2To0eDYM e == BAAE ]
| Addvess M IRk 'OQQ']
J !
Wekcome | I 1150 Electiorscs Customers - Custor x|
Lotus Domino/Notes Lotus, software EE «0d
ITSO Electronics Customers
i > -
Castomers ."Gvﬂﬂnmm b Print g Print Setup
g:gjmﬂwm Customer Name © e A t Owner
stomer Name
By Customer Number M;m s X ;hmMBM::d 4
Cn;nr:u Anatnas Pizza 13 Unknown
By Number Asiakas 926336 Leshe Weng
@ |Big Company 928340 Sami Salkosuc
Open Saoles DB Company A 2 John Smith
@ Doe inc 3 Peter K Weber
Domino 4 Us 123 Leske Weng
Domino Ponalizers 9 Marko Viksten
ﬁ Fire Pontals Co 10 Gary Someons
Grapengiesser Mars Exploras 19 Unknown
IBM Corporation 1 Dick Larsson
mso 5 John Smith
S ITSO Electronics 7 Unknown
Knar Trust 8 Unknown
Lea Medhurst 736 Lea Medhurst
ﬁ MyComparyPortal ] Dick Larsson
Neo Porals 18 Michael Ticknc
Fortal People eaters 15 Marko Viksten
Portal-makers 3 Camilo Rojas
Resseigneparg LTD 100516 Unknown
| somebody am Peter Weber
STILL TESTING 928335 Pator K Weobor
Swckholm Orange Plantage n Unknown
TestCompany 9208333 Semi Salkosuc
testing again 928334 Peter K Weber =
| allmos o)l -i"mm -||§

Figure 1-2 The Lotus Notes interface for the sales tracking application Customers database

Figure 1-3 illustrates the architecture of the ITSO Electronics application, where the Sales,
Customers, Products, and Web Services databases reside on the DB2 UDB server, but are
accessed through the Lotus Domino server.
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ITSO Electronics Application

ITSO Electronics

Databases
= =
EI Connect as EI 'l
Domino user
_ |Customers
[ - [ ] g
W ==  ||l=
| | <
ITSO Electronics user = = = = \
Domino Server DB2 Server Web
Services

Figure 1-3 Architecture of the ITSO Electronics application

1.2 How this paper is organized

4

We present the development of the ITSO Electronics application in Lotus Domino 7 in the four
chapters subsequent to this one.

In Chapter 2, “Using DB2 integration to enhance the ITSO Electronics application” on page 7,
we explore the expansion of DB2 integration with Lotus Domino, and how DB2 data storage
and relational capability can make the ITSO Electronics, and ultimately your, Lotus Domino
application significantly more powerful. In contrast to historical relational database integration
capabilities using Lotus Enterprise Integrator®, we examine the advantages of the DB2
architecture in Lotus Domino application development. We discuss how to prepare for DB2
and Lotus Domino integration, DB2 Access Views and Query Views, DB2 federation, and
security considerations of integrating DB2 data storage with Lotus Domino and include
troubleshooting tips for installing and configuring the DB2 environment.

Web services is perhaps the most exciting addition to the Lotus Domino application
development toolkit, and in Chapter 3, “Enhancing the ITSO Electronics application with Web
services” on page 43, we discuss the Web services technology and how it enhances the
power and reach of the ITSO Electronics Lotus Domino application. While COM integration
offered open access to Lotus Domino beginning in the 5.0x release, Web services moves
beyond the constraints of the data access model to offer Lotus Domino developers data
services integration. We examine service-oriented architecture (SOA) and how Web services
fits into the SOA scheme, as well as Web Services Description Language (WSDL), Simple
Object Access Protocol (SOAP), the process for adding the Web services element to a Lotus
Domino application, exception and error handling, security, and consuming Web services.

Lotus Domino Designer 7 contains several powerful new design elements, which we discuss
and demonstrate in Chapter 4, “Implementing new design elements in the ITSO Electronics
application” on page 77, as we enhance the ITSO Electronics application. We examine
additions to the formula language, including LotusScript and Java classes, as well as
right-click actions and new shared column capabilities, in detail.

In Chapter 5, “Diagnosing and troubleshooting the ITSO Electronics application” on page 95,
we cover the new diagnostic and debugging tools in the Lotus Domino 7 application
development environment. Using the ITSO Electronics application as an example, we
examine the power of code profiling to optimize your Lotus Notes application, the additions to

Lotus Domino 7 Application Development



LotusScript debugging capabilities, and new Java debugging capabilities, including remote
Java debugging.

1.3 Application development in Lotus Domino Designer

IBM Lotus Domino Designer is a powerful application development environment for creating
business applications that use a Lotus Domino server. For the purposes of this paper, we
assume that you are an experienced Lotus Domino application developer familiar with the
application development features and Lotus Domino Designer design elements in Lotus
Domino Release 6. Our demonstration of the ITSO Electronics sample application
development begins with the addition of DB2 as a data storage and relational element,
assuming you are well versed in how to build a Lotus Domino application without the DB2
component. If you are not familiar with the Lotus Domino Designer application development
environment, refer to the IBM Redbook Domino Designer 6: A Developer's Handbook,
SG24-6854, and familiarize yourself with the Lotus Domino Designer design elements and
features, available at:

http://www.redbooks.ibm.com/abstracts/sg246854.htm1

Chapter 1. An introduction to Lotus Domino 7 application development 5
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Using DB2 integration to
enhance the ITSO Electronics
application

In this chapter, we discuss the new functionality enabling the integration of IBM Lotus Notes
and Domino 7 with IBM DB2 Universal Database (UDB). Wherever appropriate, we use the
ITSO Electronics application as an example to explain the new design features.

On the pages that follow, you will find information about the following topics:

| 2

>

>

Introducing Domino and DB2 integration

DB2 Access Views

Query Views

Federated DB2 data from DB2

Security considerations regarding DB2 and Lotus Domino
Troubleshooting DB2 and Lotus Domino

Note: IBM Lotus Notes and Domino 7 with DB2 is released with Limited Availability; as
such, it is not available for general usage, but is provided for evaluation purposes only. For
more information about the Limited Availability program and other important information
about this topic, see:

http://www.ibm.com/lotus/nsfdbh2

© Copyright IBM Corp. 2006. All rights reserved.
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2.1 Introducing Domino and DB2 integration

8

Lotus Notes and Domino have a proven track record of integration with relational databases,
transactional and enterprise resource planning (ERP) systems through features and products
such as Lotus Enterprise Integrator, Domino Enterprise Connection Services, Data
Connection Resources, and Lotus Connectors LotusScript Extensions. Lotus continues these
features and products with Notes and Domino 7 and provides new non-programmatic,
decentralized application development options for integration with IBM DB2 relational
databases that can be easily used by line-of-business users and senior developers alike. The
Lotus and DB2 brands within IBM have worked together to refine their integration capabilities,
and the Domino 7 server provides the ability to selectively specify new or existing Domino
databases as DB2 enabled. DB2-enabled Domino databases are accessed by users
transparently through the Domino 7 server but are stored on the DB2 system. This allows the
DB2-enabled Domino database to use relational constructs and allow data from the
DB2-enabled Domino database to be used in relational constructs, while continuing to
support the Notes API features, including replication, mail routing, and administration access.
Because IBM DB2 is a relational database system, data from separate DB2 databases,
tables, views, and federated objects can easily combined into new data sets using their
common data fields and relationships. This enables developers to work with and present data
in new ways and facilitates the creation of more integrated and valuable Domino and
non-Domino applications that use Domino data, DB2 data, and relational capabilities. We
discuss these powerful new capabilities in greater detail later in this chapter.

Before using the new Domino and DB2 integration features, you must first install a DB2 server
and configure your Domino 7 server to connect to the DB2 server. In Lotus Domino 7, the new
DB2 integration features are available on the Microsoft Windows® and IBM AIX® 5L™
operating systems.

Local DB2 installation

When setting up the Domino and DB2 integration, you can choose between a local or remote
installation. In the location installation type, both the Domino server and DB2 server are
installed on the same machine. A local installation is the choice for a test environment or a
small production system. Figure 2-1 shows a system with a local installation.

DBz
Server

Diomino
Server

%LL@

Figure 2-1 Local installation: Domino server and DB2 server installed on the same machine

Remote DB2 installation

For larger installations or systems with a high server load, you will probably opt for the remote
installation. Here, the Domino server and the DB2 server are on different machines. See
Figure 2-2 on page 9 for an example of a remote installation.
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Create Tahles
DEMO.NSF
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Connectas DEMO.MNSF

Diomino user

MNSFMNote
NSFObject

—
—
efc...

Motes Client Domino Server DB2 Server

Figure 2-2 Remote installation: Domino server and DB2 server installed on different machines

There are two levels of DB2 integration. In the first scenario, the Domino server and DB2
server are installed on the same machine, and in the second scenario, the Domino server and
DB2 server are installed on separate machines.
If you install both the Domino and DB2 servers on the same machine, follow this procedure:
1. Install Domino 7 on the Domino server.
2. Install these elements on the DB2 server:
a. DB2 UDB Enterprise Server Edition Version 8.2.2, including these files:
i. DB2 UDB Enterprise Server V8.2
ii. DB2 Universal Database Version 8 Fix Pack 9a
b. Limited availability enablement key
3. Install the DB2 Access server.
If you install the Domino server and the DB2 server on different machines, follow this
procedure:
1. Install Domino 7 on the Domino server.
2. Install these elements on the DB2 server:
a. DB2 UDB Enterprise Server Edition Version 8.2.2, including these files:
i. DB2 UDB Enterprise Server 8.2
ii. DB2 Universal Database Version 8 Fix Pack 9a
b. Limited availability enablement key
3. Install DB2 Run-Time Client on the Domino server.

4. Install the DB2 Access server on the same machine as the DB2 server.

Note: Make sure that you remove any versions earlier than 7.0 of Lotus Notes and Domino
from the machine on which you install the DB2 Access server. Otherwise, your system will
not work. If you need to keep the earlier Lotus Notes/Domino server, rename the program
folder of these installations. Ensure that nnotes.dll is not in your PATH.

The focus of this paper is the new design features of Domino 7. Therefore, we only provide a
high-level overview of the setup process. For detailed information about how to set up and
maintain Domino and DB2 integration, refer to:

» Lotus Domino Administrator 7 Help, “Domino and DB2” topic
http://www.lotus.com/1dd/doc/domino_notes/7.0/help7_admin.nsf/
» Readme70.pdf (on the CD)
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» DB2 learning resources from the IBM training and certification site
http://www.ibm.com/software/sw-lotus/services/education.nsf/wdocs/educationhomepage

— Developing Applications with IBM Lotus Domino Enabled for DB2, E-learning Edition:
Self Paced (N7D400SP)

http://www.ibm.com/software/sw-Totus/services/education.nsf/81F04813DCICE3C7852566DA
004C5CB2/A6DF60493B0D2B13852570A7006C7E9B

— Introducing IBM DB2 Concepts (N7D020)

https://education.lotus.com/rw/lewwschd.nsf/5FDC13DD71D1143185256575001E5133/E55E800
3DCECOOFA8525701A006959C4

Tip: During the setup, you have to set a number of DB2 user names. DB2 user names
should conform to the following DB2 naming rules and should always be uppercase:

» User IDs on Linux® and UNIX®-based systems can contain up to eight characters.

» User names on Microsoft Windows can contain up to 30 characters. Microsoft Windows
NT®, Windows 2000, Windows XP, and Windows Server 2003 currently have a
practical limit of 20 characters.

» When not using client authentication, non-Windows 32-bit clients connecting to
Windows NT, Windows 2000, Windows XP, and Windows Server 2003 with user names
longer than eight characters are supported when the user name and password are
specified explicitly.

» Names and IDs cannot:

— Be USERS, ADMINS, GUESTS, PUBLIC, LOCAL, or any SQL reserved word
— Begin with IBM, SQL, or SYS
— Include accented characters

2.2 DB2 Access Views

Lotus Notes and Domino use a completely different storage concept than relational
databases such as DB2. While in relational databases the information is organized in
well-defined tables, the Domino database stores documents or “notes” composed of a list of
fields in a flat-file format. This unstructured way of storing information makes Domino data
difficult to access from a DB2 perspective. To resolve this problem, Domino 7 introduces DB2
Access Views, shared resources that let you define DB2 views of Domino data, organizing the
data in a table that can be queried with Structured Query Language (SQL). DB2 Access
Views are background design elements and are not visible to end users.

DB2 Access Views are only available for databases stored on a DB2 server. Before creating a
DB2 Access View, your Domino server must be DB2 enabled and your database has to be
hosted on the DB2 system. If you create a local replica of your database or replicate your
database on a non-DB2-enabled Domino 7.0 server, the DB2 Access View will still be in the
database but will not be usable or visible in Lotus Domino Designer.

When a Lotus Notes database is enabled for DB2, Domino creates a DB2 database schema
to hold any user-accessible views of the data in the Lotus Notes database data. The schema
name is based on the NSF file name. Any DB2 Access Views you create will also be located
in this schema.

When you create a DB2 Access View, the information is copied and redundantly stored in a
DB2 table. After you have created and initialized the data in the DB2 Access View, Domino
automatically synchronizes updates between the free-form Domino data and the structured
column data in the DB2 Access View. Therefore, there is no need to refresh DB2 Access
View.
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2.2.1 Creating DB2 Access Views

To create a new DB2 Access View, follow these steps. Also refer to the Lotus Domino 7

Designer, available at:
http://www.lotus.com/1dd/doc/domino_notes/7.0/help7_designer.nsf

1. Open the DB2-enabled database in Lotus Domino Designer 7.0.

2. In the design pane, select Shared Resources — DB2 Access views.

3. Click the design action button New DB2 Access view. The window shown in Figure 2-3
opens.

DB2 Access View - S
Az | &

Name
Comment

Criteria
Select the form(s) associated with this DB2 access view
All forms

Manager Form ;I
Sales Activity _I
Sales ActivityOLD

Sales Person

Sales PersonQLD j

DE2 Inserts and Updates
Compute with form on DB2 ingert or update
Default form to use for DB2 inserts:

<Mo form: -

Figure 2-3 Basic properties tab of DB2 Access View

4. In the DB2 Access View window:
— Assign a name to the DB2 Access View.
— Select the form or forms associated with this DB2 Access View.

You can select which documents are included based on the content of the “Form” field
of the document. You can either select all forms or choose some of the available forms
from a list. If a document does not have a form field, it will only be included in the DB2
Access View if you select All forms.

— The DB2 Inserts and Updates settings are only valid if you run insert or update SQL
statements from DB2:

e Compute with form on DB2 insert or update

Enable this option if the selected forms contain computed fields and you want the
formulas to be computed when the note is created or updated using SQL.

e Default form to use for DB2 inserts

DB2 users can perform inserts, updates, and deletes (given the right permissions)
against data in the DB2 Access View. For Domino 7.0, you can only choose a single
type of document (based on FORM) to create using the SQL INSERT statement.
Documents of any type (FORM) can be updated or deleted from SQL.
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5. Switch to Advanced tab on the window, as shown in Figure 2-4.

Options

Include UNID in access view

Include OID in access view

Include modffied time in access view

¥ Nomalize to GMT for time zone conversions

Figure 2-4 Advanced tab of DB2 Access View

Here you can select the following options:

Include UNID in access view

When you select this check box, you will be able to access the document unique ID of
a Lotus Notes document through a DB2 Access View.

Include OID in access view

OID stands for Origination Identifier. If you select this option and select it in the Query
View's SQL formula, document links will work when view entries are selected and
copied as a table.

Include modified time in access view

Select this option to include the Notes modified time for each note in the DB2 Access
View. Note that this time stamp is modified to GMT.

Normalize to GMT for time zone conversions

Select this option to standardize all dates and times in the DB2 view to GMT. This is
especially useful for distributed DB2 applications that are accessed by users in
different time zones.

6. Close the DB2 Access View properties window.

7. Select the Choose Field action, and the window shown in Figure 2-5 opens.

Choose Feld H B
Type IForrns j
Manager Form ADate
Sales Activi T AType

Template Name

v ContactMName

T CustomerNumber
T MadeSale

T SNumber

[T ———

A

Figure 2-5 DB2 Access View Choose Field window

8. In the Choose Field window:

a.

Select the fields you want to include from each form.

In Domino 7, a DB2 Access View can only have a maximum of 84 columns. If you need
more data than this, you need to define multiple DB2 Access Views.

Click OK to confirm your choices.
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A list with the selected DB2 Access View entries appears in the Work pane.
9. Select the Insert Field action to include further fields.

You might want to add further fields that are not on the selected forms. An example might
be the Form field. You can manually add such field using the action Insert Field. Each

time you click the action, an unnamed DB2 entry is added to the work pane.
10.Double-click each Access View Entry to edit its properties, as shown in Figure 2-6.

Access View b EEH S
liEsf

Field Name  ContactMame

Motestype  Text -
DB2 Type = VARCHAR -

Create DB2 index field

¥ Allow truncation of Notes data

Store multiple values as | Single value only -

DB2 multivalue delimiter

DE2 column length 100

Figure 2-6 Access View Entry properties

The first three properties should be populated for fields added by the Insert Field action.
For fields selected from forms, appropriate properties are populated automatically. This

window has the following fields:
— Field Name

This is the matching field name for the DB2 column in the DB2 Access View, so it must

be the actual name of a field that appears in the note (otherwise, no matching field
would be found and the column in the DB2 view would be blank).

Note: If you used the Choose Field method of specifying the fields for the DB2

Access View, you will be able to edit the field names in the properties. However, if
you change the field name so that it no longer matches a field name in the note, the

corresponding column in the DB2 will be blank.

— Notes type
Indicate the Lotus Notes data type for this field.

Note: Formula, rich text, and rich text light Notes data types are not supported for

use in DB2 Access Views.

— DB2 Type

Indicate the DB2 data type for this field. Lotus Notes will indicate a default value
associated with the Notes type you choose.

Note: If you have an integer defined in the DB2 Access View, and you try to update
that column with a real number (with a decimal) using the SQL INSERT or UPDATE
statements, DB2 will convert the value to an integer before performing the update
and the decimal value will be truncated.
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The following attributes are relevant for all DB2 Access View entries:

— Create DB2 index field: Creates this column as a DB2 index field, which keys the
database record for rapid retrieval. Using the following command, this option creates a
single DB2 index on the column in the table:

> CREATE INDEX ON TABLE x (coly)

This does consume some space and requires more resources to update, but also
makes queries like this run much faster, particularly because TABLE x will retrieve a lot
of rows:

> SELECT cola, colb, colc FROM x WHERE coly=<some value>

Indexing in DB2 is an advanced topic for some Domino developers, but there are
indexes that cannot (currently) be created from Domino Designer that optimize a wide
variety of select statements. For example, this command optimizes the following query:

> CREATE INDEX ON TABLE x (cola, colb, colc)

In this example, the index is used to sort the data, which, without an index, is one of the
most resource-consumptive operations you can do when tables get large:

> SELECT cola, colb, colc FROM x WHERE cola = <some value> ORDER BY cola, colb, colc

— DB2 column length: You define the length of the column in the DB2 Access View with
this property. When choosing the value for this field, you often will have to find a
compromise between conflicting targets. You might want to display as much as
possible of certain fields, but be aware that the maximum column length directly
impacts the space the DB2 Access View fills on the DB2 database. When you map
Notes fields, there is a limit to the total length of data you can save in the DAV table.
The length of all data fields, plus accommodating for DB2, cannot exceed 16,384 bytes
of data. If you need to store more than 16 k, you can map some of your text fields to
LONG VARCHAR. When you map a field to LONG VARCHAR, a small “locator” is
stored “inline” (counting toward the 16,384 byte limit) and the actual field data (up to
32,000 bytes per field) is stored as a character large object (CLOB). Using CLOBs
gives a DAV more than enough storage capacity (84 * 32,000), but you should only use
LONG VARCHAR if you cannot fit the data “inline,” because CLOB storage is slower
than inline storage, and CLOBs use more disk space than inline storage. When you
validate or create a DB2 Access View, the Domino server will check if the DB2 Access
View definition exceeds the maximum length, so you do not need to manually calculate
the length. However, if wanted, you can use the guidelines in Table 2-1 to estimate the
“‘inline” data length.

Table 2-1 Data types and length in DB2 Access View

Type Length in DAV Comment

VARCHAR 5 + declared length For example, VARCHAR(40)
requires 45 bytes of storage.

LONG VARCHAR 25 Inline locator.

DOUBLE 9 Fixed size.

TIMESTAMP 11 Fixed size.

DATE 5 Fixed size.

TIME 4 Fixed size.

INTEGER 9 Fixed size.
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— Allow truncation of Notes data: Sometimes, the size of a field will be larger than the
maximum column length you defined for a DB2 Access View Entry. When you allow
truncation, the content will be cut off when the maximum length has been reached. If
you do not allow truncation, you will find the following message on the console log
when the limit is reached while populating the DB2 Access View: “Access Table field
data exceeds defined length.”

In Domino 7, Allow Truncation of Notes data is disabled by default. As long as you use
DB2 Access Views, we strongly recommend that you enable this property for every
DB2 Access View entry against text data. There is one exception: If you plan to send
SQL updates on DB2 Access Views from DB2, this setting gives permission to truncate
the data to this length. This can lead to loss of data.

Important: We recommend that you select the Allow truncation of Notes data
option for all Access View entries.

2.2.2 Exporting TIMEDATES to DB2 Access Views

The Lotus Notes TIMEDATE can store the date, the time, the time zone, and a daylight
savings time indicator, but a DB2 time stamp only stores the date and time. DB2 assumes
that all dates and times are local to the DB2 server's time zone. This can cause the incorrect
time to display when exporting TIMEDATESs to DB2 Access Views, or reading TIMESTAMPS
from DB2 in a Query View (whether they are from DB2 Access Views or other DB2 tables).

There are two options for saving the date and time in DB2 Access Views: local time or
modified to GMT (standardized). You choose the way you want them handled using the
Advanced tab on the Access View Entry properties page, and then set the “Normalize to GMT
for time zone conversions” field accordingly.

Note: You must rebuild your DB2 Access View if you change this setting for an existing
DB2 Access View.

2.2.3 Inserting date ranges in a DB2 Access View

When inserting or updating date ranges in a note inside of a DB2 Access View through SQL,
you must specify the date ranges with the full DB2 time stamp, such as
yyyy-mm-dd-hh.mm.ss.subsec or 2005-12-12-08.06.30.123456. Failure to do so will result in
the value being inserted as a null.

2.2.4 Checking the status of a DB2 Access View

Selecting the DB2 Access Views in Domino Designer shows a list of all the DB2 Access
Views in the database. Before each DB2 Access View in the list, you find an ion that
symbolizes the status of each DB2 Access View, as shown in Figure 2-7.

?f_j MNew DAV, not yet created or populated in DB2
%I MNew DAV that has been created in DB2 (but not yet populated)
0 DAV has been successfully created and populated in DB2

There is an error in the DAV

[z

Figure 2-7 Icons symbolizing the status of a DB2 Access View
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2.2.5 Additional considerations when creating a DB2 Access View

You can create as many DB2 Access Views in the database as you want, for example, one for
each form. However, it might be easier to create one or two large DB2 Access Views and
include the data from all the forms you want to access and all the documents. To limit the
number of columns in DB2 Access Views, try to use the same name for corresponding fields
in different forms.

Domino is incredibly flexible when it comes to fields and their data types. Two documents
based on the same form in Lotus Notes and Domino can have different data types. This
advantage of flexibility can become a problem when you try to create DB2 Access Views. DB2
is very strict with respect to data types. It will often be necessary to clean the data in a
database and ensure that all content of the fields used in DB2 Access Views have the same
data type.

It is not a problem if a certain field is missing in a Lotus Notes document or if its value is
empty. In the DB2 Access View, this field will simply be set to null and any queries will display
an empty value. Rich text and formula fields are not supported in DB2 Access Views. If you
include fields with one of this field types, you will not get error messages; however, the
content will be displayed as null.

The size of a DB2 Access View and its entities (tables, views, triggers, and indexes) are not
included in the total file size of the DB2-enabled Lotus Notes database for which it was
created. Therefore, if you have numerous DB2 Access Views associated with a DB2-enabled
Lotus Notes database, be aware that they occupy disk space above and beyond that of the
DB2-enabled Lotus Notes database. However, concerns within IBM that DB2 Access Views
take up large amounts of disk space have proved to be unfounded. Early internal
deployments have shown that even a DB2 Access View with a large number of columns
typically takes up only about 2 to 3% of the database space.

2.2.6 Implementing DB2 Access Views in the ITSO Electronics application

In our example scenario, ITSO Electronics wants to make use of the new Query Views
feature, discussed in 2.3, “Query Views” on page 18. To prepare for the Query Views, we now
create some DB2 Access Views. In this example, we decide to have one DB2 Access View in
each of the Lotus Notes databases of the application.

First, we create the DB2 Access View SALESDAV in the ITSO Electronics Sales database.
Table 2-2 shows the selected fields.

Table 2-2 DB2 Access View SALESDAYV in the Sales database

Fields included in DB2 Access View Form

ANumber Sales Activity
AType Sales Activity
ContactName Sales Activity
CustomerName Sales Activity
CustomerNumber Sales Activity
MadeSale Sales Activity
Product1 Sales Activity
Product2 Sales Activity

16 Lotus Domino 7 Application Development



Fields included in DB2 Access View Form

Product3 Sales Activity

Product4 Sales Activity

SName Sales Activity, Sales Person
SNumber Sales Activity, Sales Person
SPhone Sales Person

STitle Sales Person

FORM Sales Activity, Sales Person

The next DB2 Access View to be created is the CUSTOMERDAV in ITSO Electronics

Customer database. See Table 2-3.

Table 2-3 DB2 Access View CUSTOMERDAYV in the Customer database

Fields included in DB2 Access View Form

customerAddress Customer
CustomerDescription Customer
customerName Customer
customerNumber Customer
ownerName Customer
FORM Customer

Finally, we create the DB2 Access View PRODUCTSDAV in the ITSO Electronics Products

database.

Table 2-4 DB2 Access View PRODUCTSDAYV in the Products database

Fields included in DB2 Access View Form
productDescription Product
SupplierAddress Supplier

SupplierDescription

Product, Supplier

SupplierName

Supplier

SupplierNumber

Product, Supplier

productName Product
productNumber Product
FORM Product, Supplier

We make use of each of these DB2 Access Views when creating Query Views in 2.3, “Query

Views” on page 18.
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2.3 Query Views

Query Views are a new type of Notes database (NSF) view. They are populated by using

queries written in the Structured Query Language (SQL). At first glance, Query Views are just
another way to collect and display data. On closer inspection, Query Views transform the way
you look at data in Lotus Domino. For the first time, it is possible to display information out of
more than one Lotus Notes databases in one view. You can use the following SQL constructs:

» As Join

Documents out of related entries in different DB2 Access Views are joined into one row in
the Query View, as described in 2.3.2, “Creating a Query View using a join” on page 20.

» As Union

Entries from different DB2 Access Views are assembled into one view. We explain this in
2.3.3, “Creating a Query View using a union” on page 21.

» Group by
» Having

The queries are dynamically built using SQL and are not taking space in the database. The
SQL statement, in turn, can be dynamically built using Lotus Notes formula language. You
you can freely use @formulas such as @Username and @ Today without causing indexing
problems as in conventional Lotus Notes views. You can even control the content of the view
with user interactions such as @Promp. We describe this in 2.3.4, “Creating Query Views

dynamically using @formulas” on page 22.

2.3.1 Creating a Query View

Query Views cannot directly display Lotus Domino document data. To display Lotus Domino
data, you first need to create a DB2 Access View, as described in 2.2.1, “Creating DB2
Access Views” on page 11. After you have a DB2 Access View in place, you can start to
create a Query View using the following steps:

1. In Domino Designer, go to Views. Click the New View action button. In the Create View
window, select By SQL Query as the selection condition, as shown in Figure 2-8.

18

Create View H B
View name View type
[Ortited [shared =l
Select a location for the new view
- Views -
Boats
TempQuery\iew
coy oo
Selection conditions
" Simple Search " By Formula & By 5QL Query
ENTER YOUR SQL QUERY - i |
HERE I _I Functions...
#
oK Save and Customize Cancel
I | | | | I/A

Figure 2-8 Create View window
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2. Next, enter a SQL statement for the view. As described in 2.3.4, “Creating Query Views
dynamically using @formulas” on page 22, you can dynamically create SQL statements
based on formula language. To allow for this feature, static SQLs statements have to be
enclosed by quotation marks, as shown in Example 2-1.

Example 2-1 SQL statements must be enclosed in quotation marks

“SELECT * FROM SALES.SALESDAV>

You address a DB2 Access View in a database using the DB2 schema name and the DB2
Access View name: DB2SCHEMANAME.DAVNAME. In Example 2-1, the DB2 Access
View is named SALES.SALESDAV. When you place a database on a server, normally the
DB2 schema name is the part of the file name in front of the “.NSF”. In our example,
SALES.NSF becomes SALES. If the DB2 schema name is already in use, the DB2
schema name would be SALES2, SALESS3, and so forth.

Important: When you create the SQL statement for a Query View, you never know if
the DB2 schema name at that time will be the final DB2 schema name. To ensure that
you have the correct schema name, it is a best practice to use dynamic SQL
statements, which we discuss in 2.3.4, “Creating Query Views dynamically using
@formulas” on page 22.

3. When you finish the SQL statement, you can define the columns of the view. Do this the
same way as for normal views.

4. To preview the design, click the Notes Preview button in the toolbar. The Refresh button
in the view design will not show the view in Domino 7.

Although you might want to split your SQL statements into more than one line to make them
more readable, as shown in Example 2-2, this manner of writing SQL statements will cause
error messages.

Example 2-2 This way of writing SQL causes error messages

“SELECT
SALES.SALESDAV.CUSTOMERNAME
FROM

SALES.SALESDAV*

When we were building the ITSO Electronics application, we found that writing the SQL with
lines assembled by + offered the same readability and works with Lotus Domino 7, as shown
in Example 2-3. Each of the substatements has to be enclosed with quotation marks.

Example 2-3 This way of writing the SQL statements is readable and works

“SELECT “+

“SALES. SALESDAV.CUSTOMERNAME ““+
“FROM “+

“SALES. SALESDAV“
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SQL allows a simplified way to write SQL statements using aliases for the data source. The
code in Example 2-3 on page 19 can also be written as in Example 2-4. Although this makes
no difference in this example, it will help you to understand the more complex examples to
follow.

Example 2-4 Simplified statements using aliases

“SELECT “+
“S.CUSTOMERNAME “+
“FROM “+
“SALES.SALESDAV S

2.3.2 Creating a Query View using a join

20

With Lotus Domino 7, you can join data from different DB2 Access Views into one Query
View. It does not matter if the DB2 Access Views are in the same database or in different
database. Each view entry can display connected data from different documents made
available by DB2 Access Views.

Figure 2-9 shows how information from the DB2 Access Views ORDERDAYV and
CUSTOMERDAV is joined into a SQL ResultSet.

ORDERDAYV in order CUSTOMERDAY in customer
database database
OrderNo | Customername Customername City Street
Order 1 Test1Customer Test1Customer Tokyo Mars Avenue 4
Order 2 Test3Customer Test2Customer Uetersen |Venus Street 8
Order 3 Test1Customer Test3Customer Boston  |Pluto Square 3

Query using Join

ORDERNO [CUSTOMERNAME CITY STREET
Order 1 Test1Customer Tokyo Mars Avenue 4
Order 2 Test3Customer Boston  |Venus Street 8
Order 3 Test1Customer Tokyo Mars Avenue 4

Figure 2-9 Query Views using a join
Example 2-5 shows the corresponding SQL statement that is used for this purpose.

Example 2-5 SQL statement using a join to assemble a Query View

"SELECT "+

"S.AType, S.Anumber,S.Productl , C.CUSTOMERNAME, C.OWNERNAME, "+
" S.CUSTOMERNUMBER, S.MadeSale "+
"FROM "+

"SALES.SALESDAV S "+

"Left outer JOIN "+
"CUSTOMER.CUSTOMERDAV C "+

"ON "+
"S.CustomerNumber=C.CustomerNumber "+
"WHERE "+

"C.OWNERNAME<>'""
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Figure 2-10 shows the Customer Sales view that has been created based on the SQL
statement in Example 2-5 on page 20.

Edt View Create Actions Help

A @l e 2T e onhE st BAQE
JMdress
&~ - oaa]

Welcome ITS0 Bectronics Sales Applicati... X]

Lotus Domino/Notes Lotus. software [ 20!
ITSO Electronics Sales Application

[ @ Create New Document ] @ Print ] @ Print Setup

> Sales Activity
= By Customer |Activity number [Type of Sales ty | |Product sold
By Date + 1. IBM Corporation Owned by: Dick Larsson
000050 Contract Negotiation + -nosale made-
E=gSales Beonls oooi100 Cther *+ -nosale made-
By Number 000444 Phone Call +  -nosale made-
El ByName 000500 Sales Pitch @ Redbook Basic
Customer Sales 000551 Phone Call @ Redbook Supreme
HR Employees 100345 Follow Up * -nosale made-
123456 Phone Call *+ -nosale made-
*5.ITSO Owned by: John Smith
100400 Phone Call @  Redbook Basic
100400 Follow Up @ Redbook Basic
777123 Sales Pitch *+ -nosale made-
il <|[<0 «][.72 «][7enpB2

Figure 2-10 Query View created using a join

2.3.3 Creating a Query View using a union

ITSO Electronics wants to display all external company contacts consolidated in one view.
The supplier information is stored in the Products database, while the customer data is in the
Customer database. In Lotus Notes and Domino Release 6, there was no way of achieving
this goal without storing the data in a single database. With Lotus Domino 7, we can create a
Query View using a union within our SQL statement. Figure 2-11 shows how a union
assembles a Query View out of separate DB2 Access Views.

Customer No. |Customer name
C1 Larson Co.
c2 Santana LTD \ Partner No. Partner name
C3 Test customer \ C1 Larson Co.
\ c2 Santana LTD
C3 Test customer
S1 Chase Supplies
Supplier No. | Supplier name / 52 Monson Supplies
51 Chase Supplies / S3 Test Supplies
S2 Maonson Supplies /
S3 Test Supplies

Figure 2-11 Query Views using unions

Example 2-6 on page 22 shows the SQL statement that is used to collect the data for ITSO
Electronic’s external contact view. In order for a union to work, each of the selection formulas
must return the same number of columns with the same column names. Also, the
corresponding columns of each results set must have matching field types.
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Example 2-6 SQL for union

"SELECT " +

"C.CUSTOMERNUMBER as NO, C.CUSTOMERNAME as EXTERNALNAME, "+
"C.CUSTOMERADDRESS as ADDRESS, C.CUSTOMERDESCRIPTION as Description, "+
"C.Form as form "+

"FROM "+

"CUSTOMER.CUSTOMERDAV C " +

"WHERE "+

"C.FORM="'Customer' "+

"UNION ALL "+

"SELECT "+

"S.SUPPLIERNUMBER as NO, S.SUPPLIERNAME as EXTERNALNAME, "+
"S.SUPPLIERADDRESS as ADDRESS, S.SUPPLIERDESCRIPTION as Description, "+
"S.Form as form "+

n FROM Il+

"PRODUCTS.PRODUCTDAV S " +

"WHERE "+

"FORM ='Supplier'"

Figure 2-12 shows a Query View displaying both the customer data and supplier data of ITSO
Electronics out of different databases using the SQL code in Example 2-6.

ITSO Hectronics Sales Application - Extemnal Partner - IBM Lotus Notes

Edit View Create Actions Help
e =@l jleTeonv@E b= BAQ;]
\ddress
I -0 -ox-]
JQ Welcome | & ITSO Electronics Sales Applicati... 3 | 335 ITSO Electronics Sales Applicati... Xl
U Lotus Domino/Notes Lotus. software FER «[17
| 1Ts0 Electronics Sales Application
@ Create New Document % Print % Print Setup
]1 = Sales Activity [ ]L ]L ]
} B By Customer Name of External Partner |ID |Con|a|:l. Type |
B ByDate Domino Portalizers 9 Customer 16 Portal Road, Porl4|
ﬂ & Sales People Fire Portals Co 10 Customer Cne Tara Drive, Atl:
_ L Grapengiesser Mars Exploration 19 Customer Bogota, Colombia
ﬂ El By Number Grapengiesser Supplies Corporation s2 Supplier Blackbird Song Ter
9 El ByName IBM Corporation 1 Customer One New Orchard FE
=| Customer Sales ITSO 5 Customer COne Mew Orchard F
a =l HR Employees ITSO Electronics 17 Customer Kaoln, Germany
ITSO Suplies S4 Supplier ITSO street 14, ITSC
Knarf Supplies S3 Supplier Example Street Ex:
Knarf Trust 8 Customer 16 Portal Road, Por
ﬁ Lea Medhurst 736 Customer Crystal Palace Way
ﬂ My ITSO Supply S5 Supplier My ITSO Street -
5 K| v
||| Using database on FGRAPENG/70ENDB2 «|[=D <] «| [7ENDEZ o (=]

Figure 2-12 Query View created using a union

2.3.4 Creating Query Views dynamically using @formulas
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So far, all of our examples use static SQL statements. In many cases, it is desirable to create
SQL statements on the fly when the Query View is opened. Lotus Domino 7 enables you to
calculate Query Views using @formulas.

Example 2-7 on page 23 is a simple SQL statement that collects all sales activities for the
customer “ITSO” from the DB2 Access View SALESDAV. To achieve this, it uses the filter
S.CUSTOMERNAME=‘ITSO’.
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Example 2-7 Static SQL statement

“USELECT "+

"S.CUSTOMERNAME, S.ATYPE,S.ANumber , S.MADESALE "+

"FROM "+

"SALES.SALESDAV S "+

"WHERE S.FORM='Sales Activity' AND S.CUSTOMERNAME='ITSO'"

Instead of this static statement, you might want to select the company name dynamically
when opening the view. To achieve this goal, we add an @Prompt command to the code so that
the end user can type the name of the company for which to look. See Example 2-8.

Example 2-8 Dynamically assemble SQL statement using formula language

_CUSTOMER:=@Prompt ([OKCANCELEDIT] ; "Company selection"; "Please enter Company name you would
like to search for.";"");

"SELECT "+

"S.CUSTOMERNAME, S.ATYPE,S.ANumber , S.MADESALE "+

IIFROMII+

" SALES.SALESDAV S "+

"WHERE S.FORM='Sales Activity' AND S.CUSTOMERNAME='"+ CUSTOMER+"'"

Each time a user opens this machine, a prompt for a customer name to be queried opens.

As already mentioned in 2.3.1, “Creating a Query View” on page 18, you cannot be sure that
the SQL schema name for a database will stay the same when the database is copied or
replicated onto another server. Therefore, it is advisable to avoid static references to the
database schema in your SQL statements. The way around this limitation is to use the
@DB2Schema function that has been introduced in Lotus Notes and Domino 7, which you
may review in 4.5, “Additions to formula language” on page 92. To get the SQL DB2Schema
for the current database, use @DB2Schema command together with the @DBName function. If
these commands are integrated into the SQL statement from Example 2-7, we produce code
similar to that shown in Example 2-9.

Example 2-9 Schema of current database is dynamically calculated

_Schema:= @DB2Schema (@DBname) ;

"SELECT "+

"S.CUSTOMERNAME, S.ATYPE,S.ANumber , S.MADESALE "+

IIFROM |I+

_Schema +".SALESDAV S "+

"WHERE S.FORM='Sales Activity' AND S.CUSTOMERNAME='ITSO"'"

In other cases, you might need to write an SQL statement accessing a DB2 Access View in a
different database. Assuming that the database is in the same folder as the current database,
such a SQL statement based on our Example 2-7 would look like the reference in

Example 2-10.

Example 2-10 Dynamic reference to database in same folder as the Lotus Domino server

_pathOnly:=@LeftBack (@Subset (@DbName;-1);"\\");
_path:=@If(_pathOnly="";""; pathOnly+"\\");
_Server:=@Subset (@DbName; 1) ;

_Schema:= @DB2Schema(_Server:@Trim(_path+"Sales.nsf"));
"SELECT "+

"S.CUSTOMERNAME, S.ATYPE,S.ANumber , S.MADESALE "+
IIFROM ||+

_Schema +".SALESDAV S "+

"WHERE S.FORM='Sales Activity' "
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If when creating the SQL statement, you are not sure in which path a database you want to
access is, you can use one of the following commands to get information about the database
path out of configuration documents:

» @DBLookup
» G@Environment
» (@GetProfileField

2.3.5 Opening documents from Query Views

In a classic Lotus Notes view, each view entry is directly linked to a document. Therefore, you
can open, copy, and delete documents from each view. This is not always the case for Query
Views that are based on SQL statements. Certain conditions have to be met before you can
open, copy, and delete from the Query View. The Query View row will only be linked to a
document in the Notes database if you include the #NOTEID column from the DB2 Access
View in your query and that #NOTEID is a valid Note ID in the currently opened Notes
database.

For example, in our original sample Query View, we executed this query:
> SELECT * FROM SALES.SALESDAV

This inherently selected the #NOTEID column from the DB2 Access View and therefore
created a link between the Query View rows and their associated Notes documents. The
following query does not select the #NOTEID from the DB2 Access View, so rows in this
Query View would not be linked to their associated Notes documents and would generate an
error if you tried to manipulate them (for example, double-clicked):

> SELECT CUSTOMERNAME FROM SALES.SALESDAV

If you are selecting a limited number of columns from a DB2 Access View, you should
explicitly select the #NOTEID column, for example:

> SELECT CUSTOMERNAME, #NOTEID FROM SALES.SALESDAV

If you are performing a JOIN across multiple DB2 Access Views, ensure that you explicitly
choose a #NOTEID column that is a valid Note ID in the current Notes database.

The basic link between a view and a Notes document is from the #NOTEID. However, some
functions, such as copy or creating a doc link, require the document's originator ID (OID). If
your application needs this functionality (or you just want Query Views to interact more like
regular views), enable the #OID to be exported to the DB2 Access View (using the DB2
Access View designer advanced properties) and include the #OID in your queries.

Note that if you are selecting data from multiple DB2 Access Views, you need to specify which
DB2 Access View to select these columns from explicitly, for example:

SELECT S.AType, S.Anumber,S.Productl , C.CUSTOMERNAME, C.OWNERNAME, C.#NOTEID, C.#0ID,
S.CUSTOMERNUMBER, S.MadeSale FROM SALES.SALESDAV S Left outer JOIN CUSTOMER.CUSTOMERDAV C
ON S.CustomerNumber=C.CustomerNumber WHERE C.OWNERNAME<>"''

2.3.6 Opening Query Views with Web browsers

Query Views are not available from Web browsers in the initial release of Lotus Domino 7.0.
IBM will provide Query View support for Web browsers in a later release of Lotus Domino.
Consult the IBM Lotus documentation site for updates on the availability of this feature at:

http://www.lotus.com/1dd/doc
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2.3.7 Query Views and LotusScript

Provided that Query View allows you to open documents in the view, you can also access
them with LotusScript (refer to 2.3.5, “Opening documents from Query Views” on page 24). In
this case, the simple script in Example 2-11 will work. If you cannot open documents from the
Query View, this script will throw an Object variable not set in the marked line.

Example 2-11 Simple LotusScript looping through a view

Sub Click(Source As Button)
Dim session As New notessession
Dim db As NotesDatabase
Dim view As NotesView
Dim doc As notesdocument
Dim Item As notesitem
Set db=session.currentdatabase
Set view =db.Getview("<A View>")
Set doc=view.GetFirstDocument ¢ <==============================================
Do While Not doc Is Nothing
Set Item =doc.GetFirstItem("<I TEM IN DATABASE")
Print(item.text)
Set doc=view.GetNextDocument (doc)
Loop
End Sub

There is still a way to access data in Query Views that do not allow you to open documents
with LotusScript. Access such views through the view entry class, as shown in Example 2-12.

Example 2-12 Simple script accessing view entries

Sub Click(Source As Button)
Dim session As New notessession
Dim db As NotesDatabase
Dim view As NotesView
Dim doc As notesdocument
Dim Item As notesitem
Dim entry As NotesViewEntry
Set db=session.currentdatabase
Set view =db.Getview("<your viewname>")
Set Entry = View.GetEntryByKey( "<viewEntryName>", True)
Msgbox (entry.ColumnValues (1))
End Sub

2.3.8 Embedded Query Views in the ITSO Electronics application

As with other views, you can embed Query Views on a form, subform, page, or document. In
our ITSO Electronics application, a variant of the Customer Sales Query View has been
embedded inside the Sales Person form. Users accessing the Sales Person document can
now easily see the information from the Customer Sales view, without closing the document,
as shown in Figure 2-13 on page 26. For more information about how to create embedded
views, refer to the Lotus Domino 7 Designer Help, available at:

http://www.lotus.com/1dd/doc/domino_notes/7.0/help7_designer.nsf
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Lotus. software l aE « [ 1N

Sales Person
Name Dick Larsson

Employee Number 111888

Job Position Sales Person
Phone Number 617-555-8888
Region South East

Sales Activity Number |Sales Activity Type
* |BM Corporation
* Owned by: Dick Larsson

000500 Sales Pitch

100345 Follow Up

123456 Phone Call

ooo100 Other

000050 Contract Negotiation
000551 Phone Call

000444 Phone Call

—_—rTen -

Figure 2-13 Embedded Query View in Sales Person form of ITSO Electronics application

2.3.9 Further considerations regarding Query Views
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This section provides additional consideration about Query Views.

Separating multivalue items

DB2 Access Views store text lists as a text string, and because Query Views read data
directly from DB2, that is exactly what is returned to a Query View. So, if you have a
multivalue item that you want to separate in your Query View, you must use the @Explode
formula on the column that contains multiple values. In addition, to ensure that the view is set
up to handle many lines of data, on the View properties — Style tab, set the Row Height and
Shrink Rows to Content options to accommodate your data.

Updating Query Views

Because Query Views can be built from a combination of Notes and federated data, how the
Query View is updated depends on the nature of the data that was added or changed and
how it was added.

Setting the maximum number of rows in SQL queries

By default, the maximum number of rows returned by an SQL query is 500. There are two
ways to configure this value:

» The NOTES.INI parameter DB2QueryViewRowLimit=value
Set the value to 0 for "unlimited" rows returned.

» On the Options tab of the View properties window, select Maximum rows returned by a
SQL query and then specify the number of rows. See Figure 2-14 on page 27.

When both settings are in place, the smaller value is used.
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View b EEEE e
il d|E] £ 8|2

Default when database is first opened

Default design for new folders and views

Collapse all when database is first opened

Show response documents in a hierarchy

Show in View menu Allow customizations

Evaluate actions for every document change

Create new documents at view level

¥ Maximum rows retumed by a SQL query 400 e
On Open Go to last opened document -

On Refresh  Display indicator -

Figure 2-14 Options tab in View properties window

2.4 Federated DB2 data from DB2

So far, we have discussed Query Views that show Lotus Domino data querying DB2 Access
Views. However, Query Views can be built to view any data that is visible to a DB2 database,
using DB2 federation, a powerful component of the DB2 and Domino integration architecture.
Federated data is data stored in a database other than a Lotus Domino database (such as
Oracle, Microsoft SQL, or another DB2 database) and can be made available to Lotus
Domino by configuring the Lotus Domino database to support federation. You can then create
Query Views that show Lotus Domino data only, federated data only, or a combination of
Lotus Domino and federated data.

2.4.1 Enabling DB2 Notes federation

When you configure the Lotus Domino database in DB2 to support federation, which will
enable you to access objects outside the current database (the database is specified in the
DB2 tab of the server document in the Lotus Domino Directory), you can create what are
referred to as federated objects. These DB2 federated objects enable you to not only access
other DB2 tables from different DB2 databases, but other database management systems
(DBMSs) as well.

In the ITSO Electronics application, we want to create a new federated Query View that
accesses information from a separate DB2 database, owned by the HR department, that
contains employee information. The following steps illustrate how to configure the DB2 server
to allow federation:

1. Set the environment variable, DB2_ALLOW_SETAUTH_WITH_REMOTECONNECT, in
order for Query Views to work. Use the following path and command:

C:\Program Files\IBM\SQLLIB\BIN>db2set -i DB2 DB2_ALLOW_SETAUTH_WITH_REMOTECONNECT=1

Where -i specifies the name of your DB2 instance (which typically, and in our scenario, is
DB2).

2. Restart DB2 to allow the environment variable to take effect.

Note that you can also update the DB2 Database Manager configuration to enable
federation in DB2 with the following path and command:

C:\Program Files\IBM\SQLLIB\BIN>db2 update dbm cfg using FEDERATED YES
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3. In the DB2 Control Center, connect to your Lotus Domino database. Ensure that your
Lotus Domino database has federated support enabled. To verify that your Lotus Domino
database is configured for DB2 federation, right-click your DB2 instance, and select
Configure Parameters. The DBM Configuration window opens, as shown in Figure 2-15.
Scroll down to the Environment section, look for the FEDERATED keyword and verify that
the value is set to Yes, also as shown in Figure 2-15. If the value is No, the pending value
is Yes, and you have performed the db2set command from step 1, you need to restart DB2
so that the value of the FEDERATED keyword will be set to Yes.

* . DBM Configuration

D7 APPDEYDEZ - DE2

Select the value field of a parameter to change its value,

= | Heyword = | Walue 2 | Pending Yalue 2 | Pending Yalue Effective 2 | Dynamic =
% Environment ;I

COMM_BANDWADTH 1.000000e+002 Yes

CPUSPEED 220427 3e-007 Yes

DATALINKS Mo

DFT_ACCOUNT_S... Yes

DISCOYER_IMST Enahle Yes J

| [eeraten

JDK_PATH CPROGRA~TIBM. .

MAKTOTFILOP 16000

MODETYPE Erterprize Server ...

MUMDE g

-
M | sif
85 of 85 ftems displaved 1% 2 > BB | Defaut iew “| wiew

Hirt

Yes - Turnz on federated support for DB2 to allow distributed requests (guery and updste) to relstional and nonrelstionsal
data sources.

Mo - Turnz off federsted support for DB2 so that distributed requests to relational and nonrelstional sources cannaot be
completed.

638 I Cancel | Showy Commard Help
Figure 2-15 DB2 Control Center: DBM Configuration
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4. To create a federation wrapper in DB2 for the external DB2 database, which in our
scenario is the HR department’s DB2 database, or any other third-party objects, go back
to the DB2 Control Center, and under the Lotus Domino database, go to the Federated
Database Objects folder, and click the Create New Wrapper action, as shown in

Figure 2-16.

* e Control Center

Cortrol Center  Selected  Edit  “iew Tools  Help

L RBEE ReE B =

I [ Ohject Wiew

I[=] E3

@

:: Contral Center
ED Al Systems
& fl o7apeoEVDE2
ED Instances
-2 pEz

E-(] Databases

=[] oe2nEN

...... [ Aliazes

...... (3 Micknames
[#--[] Cache Ohjects

...... (7 Trigoers

...... (7 Schemas

...... 7 Indexes

...... D Tahle Spaces

------ (77 Event Moritors

------ (77 Buffer Pools

7 Application Objects

=l D
- [ SamPLE
E--(C] Al Databaszes
7 [ DE2NEW
[ samrLE

(3 User and Group Ohjects

D7 &4PPDEYDEZ - DE2 - DE2MEVY - Federated Database Ohjects

[Marne 2 | Library 2 | Wrapper type &

0 of 0 tems displayed l“z gl::> <§]5> Gna S}’ hﬂ Default igw =

7 Federated Database Objects (@) Hele X

Actions:

5P Create Mew \Wrapper

Select an object from the list sbove to display more details.

Figure 2-16 Federated Database Objects in DB2 Control Center

5. The Create Wrapper window opens, as shown in Figure 2-17. In the Wrapper tab, select
the Data source from the drop-down list, which in our scenario is DB2 UDB. Specify the
Wrapper name, using the value DB2WRAP in our setup. Click OK.

e Create Wrapper

D7 APPDEYDEZ - DE2 - DE2MEVY - Federated Database Ohjects

Wirapper | Seﬂingsl

Specify the data source and unigue wrapper name for the wrapper.

Data source

IDB2 UDE

=

Library name Idb2drda.dll

Vyrapper name I DBQWRAP|

Description
A

rovides support for DE2 Universal Database to access the DBE2

ily of databazes using DRDA.

o |

Cancel |

Showe SEL Help

Figure 2-17 Create Wrapper window
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Note: For information about wrappers and about enabling federated data support in

DB2, go to the DB2 Information Center, available at:

http://publib.boulder.ibm.com/infocenter/db2help/index.jsp

6. After the wrapper is created, it is displayed under the
DB2 Control Center, as shown in Figure 2-18. Select

Federated Database Objects in the
the Server Definitions folder, and

select the Create New Server Definition action. The Create Server Definitions window

opens, as shown in Figure 2-19 on page 31.

* e Control Center
Cortrol Center  Selected  Edit  “iew Tools  Help

%@@9@&@@%@{55{@

I[=] E3

%
|

[ (3] Application Objects
D User and Group Ohjects

[ (O Server Defintions
- [ sampLE
E--(C] Al Databaszes

- [J pe2nEw -
4] | » 4 |

[ Ohject Wiew
”e
os Control Certer = |F?APPDEVDB2-DB2-DB2NEW-D82WRAP
B[] &l Systems :
- DTAPPDEVDE? :
E-(] Instances
- pez
E-(] Databases
=0 DEzNEW
...... £ Tables
...... £ Wiews
------ [ Aliazes s
= =~
...... (77 Mickrames 1 of 1 items displayed I gl? 4> M [}* [ | Defautt iew® | Wiy |
(7] Cache Objects
______ £ Triggers 1 Server Definitions (@) Hele X
""" 3 Schemas ; Select an ohject from the list shove to displ detail
Actions: elect an object from the list above to display more details.
------ Indexes
g Table 5 5P Create Mew Server Definition
""" able spaces
------ (77 Event Moritors
------ (77 Buffer Pools

Figure 2-18 Server Definitions in DB2 Control Center
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7. From the Create Server Definitions window, click Discover. A list of objects is displayed.
Select the appropriate object, which in our scenario is the SAMPLE database (this is the
name of the HR DB2 database), as shown in Figure 2-19.

* . Create Server Definitions

D7APPDEVDEZ - DB2 - DE2ZNEA - DEANRAP - Server Definitions
Select the objects that you want to creste server definitions far.
Server Definttions
Creste & I MNarme = I Type = I “Wersion = I Optiohs = i Discover... |
[V SAMFLE [ I [{DENAME=SAMP... | v
Properties... |
Check &l |
Uncheck All |
[o]:¢ | Cancel | Sty SEL | Help |

Figure 2-19 Create Server Definitions: Discover button

8. Click Properties, and the Server Definition Properties window opens, as shown in
Figure 2-20. Enter the relevant values for all the fields in the Server Definition tab, which in
our scenario is what is displayed in Figure 2-20. For the Type field, select DB2/UDB from
the drop-down list, for the Version field, select 8.2 from the drop-down list, and for the User
ID and Password fields, use a DB2 user (or DB2 administrator) that has access to the
external DB2 database, which in our scenario is the DB2 HR database.

e Server Definition Properties
D7APPDEVDEZ - DB2 - DE2ZNEA - DEANRAP - Server Definitions

Server Defintion

Settings |

Specify the information for the server definition.

Mame

Type IDB2J’UDB

KINKI

Wersion |8.2

UserlD  |DB2administrator

Password [

Ok I Cancel | Showe SEL Help

Figure 2-20 Server Definition Properties window
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9. Go to the Settings tab, as shown in Figure 2-21, and enter the name of the DB2 database
in the Value field for the DBNAME option. In our scenario, this is the HR DB2 database
named SAMPLE. The OK button becomes available. Click OK.

e Server Definition Properties
D7APPDEVDEZ - DB2 - DE2ZNEA - DEANRAP - Server Definitions

Server Defintion  Settings

Specify the server settings that you want to change.

Options
sdd= | option 2 [wvaue = | Descripiion P
¥  DEMAME SAMPLE  The ali;or the DE2 database that you want to access. =l
¥ PASSWORD b Specifies whether passwords are sent to a data source. "™ indicates that pas
[T CPU_RATIO 1.0 Indicates howe much faster or slower a data source CPUL.. Yalid values are gre
[T COLLATING_SEG.. M Specifies whether the data source uzes the same defa...
T ID_APP_SWPT_E.. Y Specifies whether the DE2 federated system should enf...
[T FoLDD Folds the user ID. If none of these sett
[~ o _RATIO 1.0 Denotes how much faster or slovwer & data source W0 s . Yalid values are gre
[~ COMM_RATE 2 Specifies the communication rate between the federate... Yalid values are gre
[T PUSHDCAYN b Specifies if the federated server allowes the data source... b
[T DB2_MAXIMAL_P.. M Specifies if the guery optimizer should choose an acces.. Yalid values are ™'
‘II_ [ ) L N PR | I [ Y I —— :n

Ok I Cancel | Showe SEL | Help |

Figure 2-21 Server Definition Properties: Settings tab
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10.We now need to add a user mapping to this federation wrapper, mapping the Lotus
Domino server user to the remote connection user name and password. In our scenario,
the Lotus Domino server user is DB2DOMINO and is the account that was created for the
DB2 server enablement. From the DB2 Control Center, under the newly created server
definition for the SAMPLE database, select the Create New User Mapping action, as

shown in Figure 2-22.
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jo 1<

Figure 2-22 DB2 Control Center: User Mappings
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11.The Create User Mappings window opens, as shown in Figure 2-23. From the Users tab,
select one or more local user IDs to map to a remote ID. In our scenario, we select the
DB2DOMINO user ID.

™ Create User Mappings

D7 APPDEYDEZ - DE2 - DE2MEWY - DEANRAP - SAMPLE - User Mappings

Settings |

-Local user D

Select one or more local user IDs to map to & remote user D,

Available local user IDs Selected uzer IDs
ADMIMISTRATOR =
DEZADMIN

DEZADMMSTRATOR

IUSR_IEM-BFFIS2HU3IM
M _IEM-BFF 95 2HU3IM
JOHNDOE =
TSINTERNETUSER

034 I Cancel Showe SEL Help
Figure 2-23 Create User Mappings window

12.Go to the Settings tab, and enter the appropriate values for the REMOTE_AUTHID and
REMOTE_PASSWORD options. In our scenario, we use DB2DOMINO and DB2DOMINO
passwords, respectively, to populate the options, as shown in Figure 2-24. (In our DB2
server, we also have a DB2DOMINO user ID, and we use it in our scenario for our user
mapping. However, the mapping between the user ID by which Domino connects to DB2,
in our example, DB2DOMINO, to a user ID that is valid on the remote DB2 machine
(REMOTE_AUTHID and REMOTE_PASSWORD options) can be distinctly named user
IDs.) The OK button should then be available. Click OK.

™ Create User Mappings

D7 APPDEYDEZ - DE2 - DE2MEWY - DEANRAP - SAMPLE - User Mappings

Users Setfings

Options

Add 2 | Option 8 Description = | Hirt
REMOTE_AUTHID ) 2 &t the D ar. i incy

W REMOTE_PASSW, #eessssssss The DE2 password for the REMOTE_AUTHID. “alid settings inc
[T ACCOUNTING_ST... Specifies 3 DRDA accounting string. “alid seftings inc
4 | >l

Ok I Cancel | Showe SEL | Help |
Figure 2-24 Create User Mappings: Settings tab
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Note: If you encounter any problems setting up the user mapping, go back to the DB2
Control Center, select the database to which you want to connect, right-click, select

Connect, and enter the user ID and password. In our scenario application, we use the
DB2DOMINO user ID and password.

13.From the DB2 Control Center, create a nickname mapping a local object to the foreign
object. The nickname is used in the Query View SQL statement. Select the Nicknames

folder and click the Create New Nickname action, as 