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WELCOME

Welcometo Construct Spectrum SDK for Microsoft .NET Framework, designed to help
developers create and customize Web services using the Construct Spectrum software
development kit (SDK). This chapter providesan overview of the SDK and outlinesthe
prerequisite knowledge assumed for this documentation. It describes the purpose and
structure of the document, the document conventions, and the naming conventions for
examples. It also lists other sources of information about Construct Spectrum and Nat-
ural Construct.

The following topics are covered:
« Overview, page 2
» Prerequisite Knowledge, page 5
» Purposeand Structur e of this Document, page 6
« Document Conventions, page 7
« Naming Conventionsfor Examples, page 8
« Other Resources, page 9
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Overview

The Construct Spectrum SDK for Microsoft .NET framework creates Web servicesthat
invoke Natural objects from a Windows platform via standard XML conventions
(SOAP, WSDL, XSD, etc.). These XML-based Web services provide a standard way
to call and integrate existing or new Natural objects into other platforms and systems.

The Construct Spectrum SDK for Microsoft .NET framework simplifiesthe creation of
Spectrum components; you do not have to write, develop, code, or compilein any lan-
guage other than Natural. This SDK supports and utilizes the newest features of Visua
Basic.NET, part of Microsoft’s Visual Studio.NET. Those who want to continue using
Visual Basic can do so. Others can use the new framework that does not require Visual
Basic coding, but takes advantage of the .NET platform. For advanced customizations,
you can code in your choice of .NET languages, including Visua Basic, C#, J#, and
JavaScript.NET.

Using the .NET technology, you can test existing Construct Spectrum runtime and gen-
eration components that were written in Visual Basic and compiled as ActiveX/COM
components. Or you can migrate these components to .NET and its common language
runtime.

Note:  If you currently only use the Spectrum runtime components to code custom
applications, you can continue to do so after migrating to Visual Studio.NET.

The Construct Spectrum SDK for Microsoft .NET framework performs two functions:

» Generates Web services for Natural objects.

» Integrates the Web servicesinto application frameworks that support web (HTML) in-
terfaces, based on .NET technology.

The diagram on the following page illustrates the architecture of the Construct Spec-
trum SDK for Microsoft .NET framework:
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Architecture of the Construct Spectrum SDK for Microsoft .NET Framework

To create aWeb service, you can use an existing Natural Construct-generated object
browse or object maintenance subprogram on the mainframe or any Natural subpro-
gram that does not have contain a user interface. Natural Construct-generated objects
include various methods, standards, and security integration that make generating a
complete application time efficient and standardized. However, the ability to hook into
any Natural subprogram providesthe practical flexibility required in aproduction shop.

Natural Construct-generated objects interface with the middleware and client environ-
ments through a subprogram proxy and the Construct Spectrum-supplied middleware.
Using the Subprogram-Proxy model, you can create the subprogram proxy and security
metadatain seconds. With Construct Spectrum installed, mainframe application codeis
then ready to be accessed by any of the following:

+ Web service
HTML page
» Visua Basic application

« ActiveX component
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Supplied Wizards

When you select Web Services SDK for Microsoft .NET from the Start menu, the fol-
lowing submenu is displayed:

ﬁf Canfiguration Editor

LY =o4p Client Testing Toal
E Web Application Builder
Q Wb Service Wizard

Web Services SDK for Microsoft .NET Submenu

In addition to the Configuration Editor and SOAP Client Testing Tool, the SDK sup-
plies the following wizards:

Wizard

Description

Web Application Builder

Web Application

Page

Menu

Web Service

Defines the location of the public and private directories
containing files for aweb application.

Takes information from aWeb service and generates aweb
page to create a B2C environment. For Natural Construct-
generated objects, the Web Page wizard for SWS (Spectrum
Web Services) determines how Natural Construct handles
messages and whether the page should be set up asa
maintenance- or browse-style screen.

Generates a menu (navigation bar) to tie web pages together.

Generates a Web service that can take datafrom the PDAs
used by aNatural subprogram, massage it if required (for
example, to add commas to dollar values so 7000 becomes
7,000 or to add a compulsory value, suchas CITY must equa
Toronto), and then placeit in an XML message — or reverse
this process by taking the data from an XML message and
placing it in the PDAs.

For an example of generating aWeb service using thiswizard,
see Gener ating a New Web Service, page 23.

For information about the Configuration editor, see Using the Configuration Editor,
page 50, Construct Spectrum SDK Reference. For information about the SOAP Client
testing tool, see Testing Y our Web Service, page 43.
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Prerequisite Knowledge

This documentation does not provideinformation about the following topics. We as-
sume that you are either familiar with the topics or have access to other sources of
information about them.

« Natural Construct

* Microsoft .NET

» Predict

« Natural programming language and environment
« EntireX

« XML

»  Web servicetechnologies

See Other Resour ces, page 9, for sources of information about Natural Construct and
Construct Spectrum.
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Purpose and Structure of this Document

Construct Spectrum SDK for Microsoft .NET Framework describes how to usethe Con-
struct Spectrum SDK for Microsoft .NET framework to generate a Web service that
invokes aNatural subprogram (business object) over the Inter/Intranet viathe W3C
SOAP standard.

Other chapters in Construct Spectrum SDK for Microsoft .NET Framework are:

Chapter Title Topics
2 Configuringthe SDK, Describeshow toinstall and configure the
page 13 Construct Spectrum SDK for Microsoft
.NET framework.
3 Using the SDK, Describes how to generate and regenerate
page 19 aWeb service, prepare a Natural

subprogram, use BDTs to format data,
test your Web service, and build aweb
application for the service. This chapter
also describes how input is validated
when using the wizards.

4 Customizing, page 67 Describes the administrative functions,
such ashow to modify theWeb.configfile
or create arequest for a security token. It
also describes how to add custom code,
create a custom BDT, and add a Web
services root directory.

5 Tipsand Techniques, Containstips and technigues you can
page 83 consult when using the Construct
Spectrum SDK to create Web services.

Appendix A Appendix A: Glossary,  Contains definitions of terms used
page 165 throughout the Construct Spectrum
documentation set.
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Document Conventions

This documentation uses the following typographical conventions:

Example

Description

Introduction

L‘AH

Browse model,
GotFocus, Enter

Alt+F1

CHANGE-HISTORY

Construct Spectrum
SDK for Microsoft
.NET Framework,
variable name

[variable]

{WHILEJUNTIL}

Bolded text in cross references indicates chapter and section
titles.

Items within quotation marks indicate values you must enter.

Mixed case text indicates names of:

« Natural Construct and Construct Spectrum editors, fields,
files, functions, models, panels, parameters, subsystems,
variables, and dialogs

» Visua Basic classes, constants, controls, dialogs, events,
files, menus, methods, properties, and variables

« Keys

A plussign (+) between two key names indicatesthat you
must press the keys together to invoke a function. For
example, Alt+F1 means hold down the Alt key while pressing
the F1 key.

Uppercase text indicates the names of Natural command
keywords, command operands, data areas, helproutines,
libraries, members, parameters, programs, statements,
subprograms, subroutines, user exits, and utilities.

Italicized text indicates:
» Book titles
» Placeholders for information you must supply

In syntax and code examples, values within square brackets
indicate optional items.

In syntax examples, values within brace brackets indicate a
choice between two or more items; each item is separated by
avertical bar (J).
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Naming Conventions for Examples

The examples used throughout this documentation follow an established naming con-
ventions. The following table describes these conventions:

Term Description

Dispatcher Indicates the name of the server component that provides
broker communications between the client and server.

SpectrumWebServices Indicates the name of the Web servicesroot directory. For
example, from the web:
http:/ /[ machi nenane] / Spect rumiebSer vi ces
From the physical location:
C:. \'i net pub\ www oot \ Spect rumAébServi ces
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Other Resources

This section providesinformation about other resourcesyou can useto learn more about
Construct Spectrum and Natural Construct. For more information about these docu-
ments and courses, contact the nearest Software AG office or visit the website at
www.softwareag.com to order documents or view course schedules and locations. Y ou
can also use the website to email questions to Customer Support.

Related Documentation

This section lists other documentation in the Construct Spectrum and Natural Construct
documentation set.

Construct Spectrum SDK

» Construct Spectrum SDK Reference
This documentation is for developers creating Natural modules and ActiveX Business
Objectsto support applications that will runin the Natural mainframe environment and
aWindows environment and/or an internet server.

« Construct Spectrum SDK for Web Applications
This documentation is for devel opers creating the web components of applications. It
describes how to use the Construct Spectrum wizards in Visua Basic to generate
HTML templates, page handlers, and object factory entries. It also contains detailed in-
formation about customizing, debugging, deploying, and securing web applications.

» Construct Spectrum SDK for Client/Server Applications
This documentation is for devel opers creating client components for applications that
will run in the Natural mainframe environment (server) and a Windows environment
(client).

« Construct Spectrum Messages
This manual is for application developers, application administrators, and system ad-
ministratorswho want to investigate messages returned by Construct Spectrum runtime
and SDK components.
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Construct Spectrum

Construct Spectrum Administration
This documentation is for administrators who want to use the Construct Spectrum Ad-
ministration subsystem to set up and manage Construct Spectrum applications.

Construct Spectrum and SDK Vn Release Notes
These notes contain information on new features, enhancements, and other changesin
this version of Construct Spectrum.

Construct Spectrum Reference

This documentation is for application developers and administrators who need quick
access to information about Construct Spectrum application programming interfaces
(APIs) and utilities.

Construct Spectrum and SDK Installation Guide for Windows
This documentation describeshow to install and set up the Construct Spectrum runtime
and SDK components on the client.

Construct Spectrum and SDK Installation Guide for Mainframes
This documentation describeshow to install and set up the Construct Spectrum runtime
and SDK components on the mainframe.

Natural Construct

Natural Construct Installation Guide for Mainframes

This manual provides essential information for setting up the latest version of Natural
Construct, which is needed to operate the Construct Spectrum programming
environment.

Natural Construct Generation
Thismanual describeshow to usethe Natural Construct model sto generate applications
that will run in a mainframe environment.

Natural Construct Administration and Modeling
This manual describes how to use the Administration subsystem of Natural Construct
and how to create new models.

Natural Construct Help Text
This manual describes how to create online help for applications that run on server
platforms.

Natural Construct Getting Started Guide
This documentation introduces new users to Natural Construct and provides step-by-
step instructions to create several common processes.

~-10 -
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Other Documentation
This section lists documents published by WH& O International:

» Natural Construct Tips & Techniques
This book provides areference of tips and techniques for developing and supporting
Natural Construct applications.

» Natural Construct Application Development User’s Guide
This guide describes the basics of generating Natural Construct modules using the sup-
plied models.

+ Natural Construct Study Guide
This guideis intended for programmers who have never used Natural Construct.

Related Courses

In addition to documentation, the following courses are available from Software AG:
» A sdf-study course on Natural Construct fundamentals
« Aningtructor-led course on building applications with Natural Construct

» Aningtructor-led course on modifying the existing Natural Construct models or creat-
ing your own models

-11 -
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CONFIGURING THE SDK

This chapter describes how to configure the runtime component for the Construct Spec-
trum SDK for Microsoft .NET framework.

The following topics are covered:
» Introduction, page 14
« Configuring the Runtime Component, page 16

—13 -
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I ntroduction

The Construct Spectrum SDK for Microsoft .NET framework runsin the following

environments:

Environment

Description

Development

Runtime

Note:

During development, the Natural code (subprograms) may be
located in a different Natural environment than the Spectrum
runtime code. The location of the Natural code used for
development purposes is determined by the settingsin the
Spectrum Configuration editor.

The dispatcher used for development purposesis the
dispatcher set as “Active” in the Configuration editor.

Construct Spectrum requires a Natural runtime environment
on the backend. This environment handles functions such as
EntireX connections, security, and Spectrum services (attach
managers and dispatchers).

The runtime environment is setup on the mainframe by
specifying the FNAT and LFILES for the Natural Construct
file and two Construct Spectrum files. On the client, the
runtime environment for Construct Spectrum is configured
using the Spectrum Service Manager. For more information,
see Configuring the Runtime Component, page 15,
Construct Spectrum and SDK Installation Guide for Windows

The dispatcher used for the runtime environment for Web
servicesis set in the Web.config filein the
SpectrumWebServices root directory.

The steplib chain for code accessed by a runtime environment
is specified on the Maintain Application Service Definitions
panel in the Spectrum Administration subsystem. For
information on accessing this panel, see Step 2: Verify
Spectrum Data (Optional), page 21.

14 -
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After installing the SDK, three key areas require configuration settings.

[1S (Internet Information Server) on the Web services box.
This configuration is done automatically during installation of the runtime component.

Spectrum Service Manager on the client.

The Spectrum Service Manager provides the dispatcher connectivity to the server. If
Construct Spectrum is currently installed, this configuration is done. For more informa-
tion, see Configuring the Runtime Component, page 15, Construct Spectrum and
SDK Installation Guide for Windows.

Configuration editor and Web.config file on the client.
This configuration sets up the runtime component for your generated Web services. For
more information, see the following section.

—15—
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Configuring the Runtime Component

» To configure the Spectrum Web services runtime component:
O Step 1: Specify the Configuration Editor Settings, page 16
Q Step 2 Set the Runtime Dispatcher, page 18

Step 1: Specify the Configuration Editor Settings

» To specify the Configuration editor settings:

1 Select the Spectrum Web Service wizard (WSW) from the Start menu.
The Start window is displayed:

T Weh Service Wizard (4.5.1.0)

Welcome
C t t ‘Welcome to the Spectium Web Service Wisard (WSW)
uns ruc This wizard vl guide vou through the steps to create a Web service that irwvokes a
SpE ctrum Matural subprogram (business object] aver the: TnkerfTrtransk using the Wac S0AP
Standard,
F Start

Sedect Subprogram

Cenfigure Mathads

Configure PDAs

Configure Web Service
Finish

f; softwARE AG

2 M HE e C-ul'l:d| || le Fish

Start Window for the Web Service Wizard

2 Click the Configuration editor icon in the lower, left corner of the window.
The configuration profiles are displayed. For more information, see Using the
Configuration Editor, page 50, Construct Spectrum SDK Reference.

Note:  You can also select Spectrum Configuration from the Start menu.

—16 —
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3 Select the Spectrum 451 profile.
Ensure that Spectrum 451 is the active profile or click Set as Active.

Select the Settings for Profile * Spectrum 451’ tab.
The settings for the default Spectrum 451 configuration profile are displayed.

5

Verify that the configuration settings are correct for your environment.

If the settings are not correct, you can modify them as desired. The Global, Natural
Environment, and Spectrum settings are described in M odify the Profile Settings,
page 52, Construct Spectrum SDK Reference. The Web service settings are:

Setting

Description

HTTP Web Services
Root

Local Web Services
Root

BDT Configuration
File

HTTP Application
Root

Local Application Root

Code Frame
Project Templates

Default Web Service
Server

Displays the default name of the Web service root
directory on the web.

Displays the default name of the Web service root
directory on the physical machine.

Displays the default name for the BDT configuration file.

Displays the default name of the web application root
directory on the web.

Displays the default name of the web application root
directory on the physical machine.

Displays the default code frame settings.
Displays the default location of the project templates.

Displays the default code frame settings.

6 Click OK to close the Configuration editor.

17 -
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Step 2: Set the Runtime Dispatcher

The dispatcher for your runtime environment determines the location from which data
isretrieved.

» To set the dispatcher for your runtime environment:

1 Open the global Web.config file.
Thisfileislocated in the Web services root directory (SpectrumWebServices).

War ning:

Some settingsin the Web.config filearerequired by the Web Service wizard and should
not be modified. For example, configSections contains the 1S (Internet Information
Server) settings that associate the .swsfiles to the Web Services Engine (WSE).

Scroll to the <Spectrum> node and verify the Dispatcher setting.

Save the Web.config file.
For more information on modifying the settingsin the Web.config file, see M odifying
the Web.config File, page 68.

4 Click Cancel to closethefile.
The Construct Spectrum SDK for Microsoft .NET framework is now configured and
ready to use.

Tip: Thedevelopment dispatcher, which determinesthelocation of the Natural PDAS,
is based on the default dispatcher specified in the Configuration editor. For infor-
mation, see Using the Configuration Editor, page 50, Construct Spectrum SDK
Reference.

—18 -



USING THE SDK

This chapter describes how to generate and regenerate a Web service using the Con-
struct Spectrum SDK for Microsoft .NET framework. It includes sections on how to
prepare a Natural subprogram for client/server access and how to use BDTs to format
data, aswell as how input is validated and how to test your Web service. This chapter
also describes how to build a web application for your Web service.

The following topics are covered:
» Preparing a Natural Subprogram for Client/Server Access, page 20
» Generating a New Web Service, page 23
» Regenerating an Existing Web Service, page 35
» Using Business Data Types (BDTSs), page 37
« Validating Input, page 42
» Testing Your Web Service, page 43
« Buildinga Web Application, page 47

—19 -
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Preparing a Natural Subprogram for Client/Server
Access

Before generating a Web service, you must prepare the Natural subprogram for client/
server access. To do this, generate a subprogram proxy on the mainframe for a Natural
subprogram. Generation of the proxy automatically populates the Spectrum data with
the appropriate methods, domain, object name, and version. It aso “flattens’ the sub-
program parameters for transfer across the wire.

» To prepare a Natural subprogram for client/server access:

Q Step 1. Generatethe Subprogram Proxy, page 20

Q Step 2 Verify Spectrum Data (Optional), page 21
The following sections describe these steps in detail.

Step 1. Generate the Subprogram Proxy

To access a Natural subprogram, you must first create asubprogram proxy to transmit
messages between the mainframe and the client. The following example generates a
subprogram proxy for the ORD-M SO maintenance subprogram in SPECDEMO.

Note:  For more information about generating a subprogram proxy, see Using the
Subprogram-Proxy Model, page 103, Construct Spectrum SDK Reference.

» To generate the subprogram proxy:

1 Log onto the SPECDEMO library.
If thislibrary is not available, ask your Natural administrator to enable access.

2 Enter “ncstg” at the Next prompt.
The Generation main menu is displayed.

3 Typethefollowing valuesin the fields indicated:
— “M” in Function
- “MYPROXY" in Module
— “SUBPROGRAM-PROXY" in Model

4  PressEnter.
The Standard Parameters are displayed. The values entered here determine how the
message is placed on the wire. The module name and system are defaulted from the
Generation main menu.

Modify the title and description to indicate the creation of a proxy for the Order object.
Select “ORD-MSO” from Subprogram.

—20-—
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7 Select “DEMO” from Domain.
Domains help to categorize and add security in the Spectrum environment. They must
be setup in the Spectrum environment before a subprogram proxy can be created.

8 Type“MyOrder” in Object name.

Press Enter.
Y ou are returned to the Generation main menu.

10 Enter “G” in Function.
Natural Construct generatesthe subprogram proxy and popul atesthe Spectrumfilewith
your object information.

11 Enter “W” in Function to stow the subprogram proxy.
Y our subprogram proxy has been generated and saved. If everything is configured and
you have connectivity, al the work on the mainframe is now completed.

Step 2: Verify Spectrum Data (Optional)

Next, you can optionally verify that your datawas entered into the Construct Spectrum
Administration subsystem on the mainframe. The following example verifies the Spec-
trum data for the MY PROXY subprogram generated in the previous step.

» To verify that your datawas entered into Construct Spectrum:

Enter “.” in Function to exit from Natural Construct.

2 Log onto the SY SSPEC library.
If thislibrary is not available, ask your Natural administrator to enable access.

=

3 Enter “menu” at the Next prompt.
The Construct Spectrum Administration Subsystem main menu is displayed:

BS__MAIN Construct Spectrum Adm ni stration Subsystem CDLAYMNL
Mar 11 Mai n Menu 08:55 AM

Functi ons

SA  System Administration
AA  Application Adm nistration

? Hel p
Termi nate
Function .......... -
Command ...........
Ent er - PF1- - - PF2- - - PF3- - - PF4- - - PF5- - - PF6- - - PF7- - - PF8- - - PF9- - - PF10- - PF11- - PF12- -
help retrn quit flip mai n

Construct Spectrum Administration Subsystem Main Menu

21—
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4 Enter *AA” in Function.
The Application Administration main menu is displayed.

5 Enter “MM” in Function.
The Application Administration M aintenance menu is displayed.

6 Enter “AS’ in Function.
The Maintain Application Service Definitions panel is displayed:

BSI F__MP Construct Spectrum Adm ni stration Subsystem BSIF__11
Jan 30 Mai ntain Application Service Definitions 3:15 PM

Action (A B, C,D,MN,P)

Domain................... _____ *
Object..................
Version.................: 00/ 00/ 00
Description.............:
Def aul t subprogram proxy:
Steplibs................: *
Subpr ogram
01 Met hod Nane Pr oxy Steplibs *
1
2
3
4
5
Conmand:
Ent er - PF1- - - PF2- - - PF3- - - PF4- - - PF5- - - PF6- - - PF7- - - PF8- - - PF9- - - PF10- - PF11- - PF12- - -
confmhelp retrn quit flip pref bkwd frwd mai n

Maintain Application Service Definitions Panel

7 Type“B” inAction.
Type DEMO in Domain.
Press Enter.

10 Select MYPROXY.
Details of your subprogram proxy should be displayed. Because ORD-MSOisa
Natural Construct-generated object subprogram, the appropriate methods are included.

11 Enter “.” in Action.
The Application Administration M aintenance menu is displayed.

12 Enter “DO” in Function.
The Maintain Domain Table panel is displayed.

13 Enter “B” in Action to display abrowse window listing al available domains.

14 Select “DEMO”.
Verify that DEMO has been defined to Steplibs (name of a step library grouping).

15 Enter “.” in Action.
The Application Administration M aintenance menu is redisplayed.

16 Enter “ST” in Function.
The Maintain Steplib Table pandl is displayed.

—_22_
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17 Enter “B” in Action.
18 Select the DEMO step library grouping.

Verify that SPECDEMO islisted as a steplib.
Y ou are now ready to generate a Web servicefor your Natura subprogram.

Generating a New Web Service

I Ny I I Ry I W 74

After preparing the Natural subprogram on the mainframe, you are ready to generate a
Web service on the client. The following example generates a Web service for the

MY PROXY subprogram proxy created in Preparing a Natural Subprogram for Cli-
ent/Server Access, page 20.

To generate a new Web service using the Web Service wizard:

Step 1: Invokethe Web Service Wizard (WSW), page 24

Step 2: Select the Subprogram Proxy, page 25

Step 3: Configure the M ethods (Optional), page 27

Step 4: Configurethe Parameter Data Areas (Optional), page 29

Step 5: Configurethe Web Service (Optional), page 31

Step 6: Generate the Service, page 32

Note:  If youdo not override any settingsfor the steps marked as optional, the default
settings are used.

These steps are described in detail in the following sections.
For information on validation edits, see Validating I nput, page 42.
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Step 1. Invokethe Web Service Wizard (WSW)

» Toinvoke the WSW:

1 Sdect the Spectrum Web Service wizard from the Start menu.
The Start window is displayed:

T Weh Service Wizard (4.5.1.0)

Welcome
C t t ‘Welcome to the Spectium Web Service Wisard (WSW)
uns ruc This wizard vl guide vou through the steps to create a \Web service that irvokes a
SPE ct fum Natural subprogram (Eusiness obiect) aver the: Trber Triransk usng the W3C 5047
Standard,
F Start

Sedect Subprogram

Cenfigure Mathads

Configure PDAs

Configure Web Service
Finish

f; softwARe AG

2 M d e Camd| -||Nm| Finich

Start Window

2 Click Next to proceed.
The Select Subprogram window is displayed.

Note: Y ou can save the specifications for your Web service at any time by clicking
the Saveiconinthelower, left corner of thewindow. The Web Servicewizard
creates a.swsd file.
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Step 2: Select the Subprogram Proxy

The subprogram proxy is a Natural subprogram generated using the Natural Construct
Subprogram-Proxy model. The subprogram proxy preparesdatafor transmission across
awire. Each Natural subprogram accessed by a web server must have a corresponding
subprogram proxy. For information, see Preparing a Natural Subprogram for Cli-
ent/Server Access, page 20.

The following example shows the Select Subprogram window:

T wWeh Service Wizard (4.5.1.0)

Select Subprogram
Do arez of the Following:
Cnnﬁtruct = Select the name of a subprogram proxy to generate a rew 'Web service,
SpEctrum = Click Opesn bo retrieve an existing specification,

Start
KF Selact Subprogram

Configure Methods Subprogram Prosey: || I

Configure PDAs
Configure Web Service
Fanish
Cpan... |
fj softwARe AG
29 d e Canud| m'mml Finich

Select Subprogram Window

Use this window to indicate the name of the subprogram proxy for which you are gen-
erating the Web service.

Note:  To retrieve the specifications for a Web service that was previously saved,
click Open.
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» To select asubprogram proxy:

1 Click the browse button (...) for Subprogram Proxy.
The Browse for Module window is displayed:

Browse for Module E3
Library: [SPECDEMC (13000, 801) =
Fiker: | [#)

Name User Last Maodified =
p | CusTESP S41VER Iun 06 2002, 10:00:37
CUSTMSP S441YER Jun 06 2002, 10:00:40
Cuz-BSP S441VER Jun D6 2002, 10:00:43
CLR2-MsP CNDSHE Feb 10 2003, 05:51:27
CUS-BSP CNOBAR Jan 27 2003, 09:11:29
FLIPSTRP SHLVER. Jun 06 2002, 10:00:50
500 S441VER Jun D6 2002, 10:00:53
GETTSTPT S441VER Jun 06 2002, 10:00:54
FYPRORY CHDKE Apr 16 2003, 09 1.3:50
CAD-BP ONDSHE Jan 0 2003, 09:50:37

ORO-MSP CHOSHE Dex 12 2002, 06:01:03 =

-

e o | _cowal |

Browse for Module Window

Select “MYPROXY".

3 Click OK.
The Select Subprogram window is displayed, showing MY PROXY in Subprogram
Proxy.

4 Click Next to proceed.
The Configure Methods window is displayed.
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Step 3: Configurethe Methods (Optional)

T Weh Service Wizard (4.5.1.0)

Construct
Spectrum

Start
Sedect Subprogram
K& Configure Methods
Cenfigure PDAs
Configure Web Service
Fanish

f; softwARE AG

21T H e

Configure Methods

Select wihich methods vour Web service wil expose. Expand the node to cusbomize the
InputfCutpat settings For aach paramater data area.

Methods |

&) p |CELETE
@ |EasTs
i |FORMER

c G
& | mamaLzE
ol e

Gy |sTORE
G} |LPORTE

q|u|a|a|a|ala|u g

Defadts Add Cvarride ]

Camd] 'B-uckll Nm[ Finich

Configure Methods Window

When you generate a Web service for a Natural subprogram, you must decide which
methods (actions) will be permitted on the client. For example, most subprograms sup-
port the DEFAULT method, browse subprograms also support the BROW SE method,
and maintenance subprograms support the methods shown above.

Typically, the WSW-generated defaults are sufficient. However, you can usethis win-
dow to customize the methods and I nput/Output settings your Web service will expose
to the user, aswell as any field overrides for mainframe and server data.
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» To configure the methods:
1 Expand the node for each method.
2 Defineany field overrides for the method as follows:

— To add anew field override, click Add Override, select afield name from the drop-
down list, and specify the override value and XML format or tag name.

— Toremove an existing field override, select the field name and press Delete.

A field overrideinitializes custom datain the PDA before sending the data to the main-
frame. The datadoes not have to be publictotheclient. An example of thisfunctionality
isthe #FUNCTION field inthe CDAOBJ2 PDA for a maintenance subprogram proxy.
Thisfield should be hidden from the client, but populated when arequest ismadeto the
mainframe. Another example of this functionality is overriding an input value. For ex-
ample, c TY=" TORONTO forcestheCITY valueto be Toronto, evenif another valuewas
passed to the website.

3  Verify the INPUT/OUTPUT settings for each PDA used by the method.
To re-display al default values, click Default.

Note:  If youintend to usethe Web Page wizard for SWS (Spectrum Web Services),
we recommend that you select the appropriate BDTs and levels of redefine
within the data PDAs (maintenance PDA for the maintenance object and row
PDA for the browse object). As state must be maintained, do not eliminate any
fields from aNatural Construct-generated mai ntenance object (although the
fields can be hidden by the Web Page wizard for SWS). Accept the defaults
for any other Natural Construct-supplied PDA.

4  Click Next to proceed.
The Configure PDAs window is displayed.
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Step 4: Configurethe Parameter Data Areas (Optional)

T Weh Service Wizard (4.5.1.0)
Configure PDAS
Expand each node bo customize how the PDAs are configured as XML document:s.
Construct
[+} B |ORC-MSA ¥
Spectrum e =
Start (5 CORORIZ {2
Sedact Subprogram T CDPDA-M i3
Configure Methods 1k ORD-MFOA P
KF Configure PDME T —
Configure Web Service
Finish
f; softwARE AG
|4] | H
Defaults I b Parform message substitution for COPDE-M.
29 d e Camd|ﬁad~.||Nm| F:'1i5h|

Configure PDAs Window

Use thiswindow to indicate which mainframe fields the web server will make public to
the client. Y ou can also use this window to do the following:

» Override global settings
To override the global Web.config file settings, use BDT modifiers. For more informa-
tion, see BDT Modifiers, page 37.

» Create multilingual Web services
If you are using message numbersin CDPDA-M for your Web service (because the sub-
program was generated with the message number option), select Perform message
substitution for CDPDA-M. At runtime, Construct Spectrum scans for the :1::2::3:
place holders and retrieves the appropriate message. This option is selected by default
if CDPDA-M is availablefor this Web service.

Tip: If you are not using message numbers, de-select this option to eliminate unneces-
sary CPU usage.
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Note:  To re-display all default values, click Defaults.

To configure the PDAS:

Expand each node.
Theread-only settings for the specified PDA show thelevel, name, and Natural format
for each field in aPDA.

Scroll to theright to display the modifiable settings.

The BDT setting refers to the business data type for the corresponding field. BDTs
provide away to present data to the user in a format that is consistent and based on
business conventions, rather than on programming language conventions. For example,
aBDT can format a phone number with dashes (-) soit is easily recognized as a phone
number. For more information, see Using Business Data Types (BDTSs), page 37.

Select or deselect fields in each PDA used by your Web service.

War ning:

If afield is not selected and an update is performed, the datain the non-selected field is
blanked out at runtime. De-selection of afield impliesthat thefield valueis blank when
it reaches the mainframe, unless avalue is assigned by afield override.

Define the XML tag name or format for each selected field, if required.

Click Next to proceed.
The Configure Web Service window is displayed.
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Step 5: Configurethe Web Service (Optional)

T Weh Service Wizard (4.5.1.0)

Configure Web Service

Werify the Web service information.
Construct
SPE ctrum Service Name: |MYPROXY
Skant Local Falkder: l:: fimstpublsewroat Spectrumideb Services _J

Sedect Subprogram

Configure Methods |c:'|,hatpuhtmwrnnﬂﬁpewumwahmmmpmw

Configure PDAS Hitp Roak IH'.:D:.«'ﬂn:alhn?rﬂpcfvw'-'-'cb:'\crw:cs
K& Configure Web Senvice
Finish "tﬂ::fﬂma!fmtfﬁi:ettru‘nﬂebﬁawmﬂﬂﬁm,r
Service Pagei  [MYPROKY sws
g Sﬂftl.l.lFIHE AG "*UJ:H--J..-M\'FROJWM'FFRDH‘!’.M
(Required by Page Wizard for SWS)
¥ Generate Inikalize
¥ Generate Mebadata
2 M H e a.—m]m”nm[ Finish

Configure Web Service Window

Usethiswindow to verify the serviceinformation, such as the name of the Web service,
the location of the local folder, the URL to invoke the service, and the name of the Web
Service page.

Y ou can also use this window to generate local initialization data (for example, create
WSE_Initialize) or an xml file containing metadata for the Web Page wizard for SWS
(metadata.xml), such as the name of the model used to generate the subprogram proxy,
the name of the primary key and the hold field, the types of PDAs used by the service,
adescription of the object, and the Predict data.

Note:  If you are using the Web Page wizard for SWS to create the web page, do not
deselect Generate Initialize or Generate M etadata.
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» To configure the Web service:
1 Verify the following settings:
— Name of the Web service

— Location of thelocal folder containing the Web service; use the browse button (...)
to select another location

— URL used to invoke the Web service, excluding the name of the Web service page
— Name of the Web service page

Thelocation of the Web service page is determined by combining the URL and the Ser-
vice Page file name. For example:

http://1ocal host/ SpectrumAebServi ces/ MYPROXY/ MYPROXY. sws

2 Click Next to proceed.
The Ready to Generate window is displayed.

Step 6. Generatethe Service

T Weh Service Wizard (4.5.1.0)

Ready To Generate

MYPROEY is ready to be generabed. Cick Finish to ganerste your Web service.
Construct
Spectrum
Start

Sedect Subprogram

Cenfigure Mathads

Configure PDAs

Configure Web Service
& Fnish

f; softwARe AG

29 d e Cancel pack | oo | [ mesn |

Ready to Generate Window
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» To generate the Web service:

1 Click Finish.
The Generation Status window is displayed:

Seatus Name Resks | ]
N | ORDMSA,esd hiews
& | ORD-MSA_PDAMap, il e
N | ORDMSRwsd New
& | ORD-MSR_PDAMap, il ey
& |COROBIZ.xsd Mg
& | COROBIZ_POAMap. ol Mes
o |COPDA-M.xsd M
& | COPDA-M_POAMap, ol M
o | ORD-WPOA, weed Mg
pl o |ORDPDA_PDAMap, sl Mes

Generation Status Window After Generating a Web Service

This window shows the files that were generated for your Web service. To enable the
Web service, save thesefilesto disk.

Note:  To return to the wizard without saving thefiles, click Cancel.

2 Click Save All to save thefiles.
The Create New Service window is displayed:

‘WebServiceWizard

MYPROMY successfully generated. Do youw want bo create another Web service?

=1 w |

Create New Service Window
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Do one of the following:
— To create another service, click Yes.
— Toclosethewizard, click No.

Y ou have successfully generated and saved a new Web service for a Natural
subprogram.

For information on testing your service, see Testing Your Web Service, page 43.

For information on creating aweb application for your web service, including web pag-
es and menus, see Building a Web Application, page 47.
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Regenerating an Existing Web Service

In addition to creating new Web services, you can use the Web Service wizard to re-
trieve and regenerate the specifications for an existing Web service.

War ning:
Regeneration may affect the code generated by the Web Page wizard for SWS.

» To regenerate an existing Web service:

1 Select the Spectrum Web Service wizard from the Start menu.
The Start window is displayed.

2 Click Next.
The Select Subprogram window is displayed.

Click Open.

Locate the .swsfile for the existing Web service in the private directory in the local
folder in the Web services root directory (SpectrumWebServices).

5 Click OK.
The selected subprogram is displayed in Subprogram Proxy. Y ou can change the name
of the subprogram proxy used by the Web service, as well as other settings defined in
subsequent wizard windows. For information on options available in these windows,
see Generating a New Web Service, page 23.

Tip: If the parameters on the mainframe change, the changes may not be incorporated
if the cacheis not cleared. To clear the cache, click the Spectrum Cacheicon in
the lower, left corner of the window, select the cache to be cleared, and click De-
lete. For more information, seeUsing The Spectr um Cache, page 68, Construct
Spectrum SDK Reference.
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6 Click Finish in the Ready to Generate window to regenerate the Web service.
The Generation Status window is displayed:

Saus | Name Resuks | ]
« | ORD-MSA,usd Diferent:
& | ORD-MSA_POAMap smi Different
N | ORO-MSR xed Same
& | ORD-MSE_PDAMap, sl Same
& |COAOBIZ. xsd Same
& | COR0BIZ_POAMaD. ol Same
o |COPDA-M.zsd Same
& | COPDA-M_POAMaR. em] Same
o | ORDHPOA sd Samne
pl o |ORDPDA_PDAMap il Same -
L =
i ;'J
Save All Cancal I

Generation Status Window after Regenerating a Web Service

The Results column indicates whether afileis the same as the previous generation or
different from the previous generation. If afileis different, select the file and click
Compareto invoke your code comparison tool. For moreinformation, see Use Reports
with a Code Comparison Tool, page 67, Construct Spectrum SDK Reference.

M aking Changes Accessibleto Users

If you make changesto agenerated Web service and do not change the Web.config file,
the updates will not be accessible to usersinvoking your service. To make the changes
accessible, do one of the following:

» RecyclellS (Internet Information Server)
» Unload the Root application
* Re-savethe Web.config file
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Using Business Data Types (BDTS)

Business data types (BDTs) help ensure that information is displayed in away that is
consistent and easy to understand. BDTs convert Natural data types into values dis-
played to the user in a browse or maintenance window. For example, aBDT can
reformat atelephone number that was entered without dashes.

Using BDTs offers three primary benefits:

« Consistency

BDTs ensure that each datatype is displayed to the user in a consistent format.
+ FHexibility

BDTs recognize avariety of input formats, which makes using the Web service easier.
« Accuracy

BDTscentralize the validation code for adatatype and provide a consi stent mechanism
for returning validation error messages.

Construct Spectrum SDK for Microsoft .NET framework supplies a number of pre-
defined BDTs you can use — or you can create your own. If there is a piece of
information whose format you are constantly validating, consider creating a BDT to
handleit. OnceaBDT has been created, you can useit in other Web services. For more
information, see Creating a Custom BDT, page 79.

BDT Modifiers

Some of the BDTs include modifiers, additiona parameters you can useto further re-
finethe display of data. For example, you can use BDTAIphawith amodifier of
CASE=U to convert the contents of afield into uppercase.

Y ou can also specify more than one BDT for afield. For example, you can use BDT-
Numeric with modifiersof ROUND=1| GS=ON to round thefield value to one decimal
and display the group separator (separator for numeric values in the thousands).

Note:  Note that the | character is used to separate multiple BDT modifiers.
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Supplied BDTs

Construct Spectrum SDK for Microsoft .NET framework supplies severa BDTs you
can useto format input data. The following tableliststhe supplied BDTs, aswell asthe
Web service and Predict keywords:

BDT Name Type Applied to Predict Keyword
BDTAIlpha Alpha Alphanumeric data BDT_Alpha
BDTBoolean Boolean Datathat can have avaue BDT_Boolean

BDTCurrency Currency

BDTDateTime Date
Time

BDTHexByte Hex byte
BDTNumeric Numeric

BDTPhone Phone

BDTPostaCode Postal code

of either true or false
Currency data

Date and time data

Hex datain astring format
Numeric data

Data that represents a phone
number

Datathat represents a postal
code

BDT_Currency

BDT_Date
BDT_Time

BDT_HexByte
BDT_Numeric
BDT_Phone

BDT_PostalCode

The following sections describe the supplied BDTs and the modifiers each supports.

Note:  BDTPhone and BDTPostal Code do not support modifiers.

BDTAIlpha

BDTAIlphais applied to a phanumeric data.

M odifier Description

TRIM=L|T|LT Trims leading spaces (L), trailing spaces (T), or leading and

trailing spaces (LT). Default is no trimming. This affects
ConvertToDisplay and ConvertFromDisplay behavior.

CASE=U|L Forcesthetext into uppercase (U) or lowercase (L). Defaultis
to not change the case. This affects ConvertToDisplay and
ConvertFromDisplay behavior.

— 38 —



Using the SDK

BDT Boolean

BDTBoolean is applied to data that can have avalue of either False or True.

M odifier

Description

Ofl=<Fa se>|<True>

EM=<False>|<True>

Note:

Displays Output (False) or Input (True) settings. The default
is Output.

Displays the <False> string for False and the <True> string
for True. Default is EM=False|True. ConvertFromDisplay
compares the formatted datato the <False> and <True>
strings and recognizes a match if the value matches
unambiguously to the beginning of either string. Thisis not
case-sensitive.

Theleft side of the edit mask always represents the negative
(false) and the right side always represents the positive (true).

The following examples show various types of edit mask
values, user input, and each result.

EM Value Formatted Value Raw Value
EM=False|True T True

t True

tr True

TRU True

F False

fase False

yes Error: Invalid

<blank> Error: Invalid
EM=True|False true False

F True
EM=0ff|On off False

on True

o] Error: Ambiguous
EM=|X X True

<blank> False

XX Error: Invalid

Note:

If you are using the Web Page wizard for SWS (Spectrum Web Services) and

have set non-standard BDTBoolean vaues, you must modify the evaluate-
Boolean function in the SPEShared.jsfile.
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BDT Currency

BDTCurrency is applied to any currency values.

M odifier Description

ZERO=0OFF|ON Suppresses (OFF) or displays (ON) zero values. Thedefaultis
ZERO=0ON.

BDTDateTime
BDTDateTimeis applied to any date or time value.

M odifier Description

|SDate=<True>|<False> Converts Date (True) or Time (False).
XML=<True>|<False> Convertsto or from an XML compliant string.

DisplayDateFormat ConvertToDisplay formats the Date (DisplayDateFormat) or
Display TimeFormat Time (DisplayTimeFormat). For the syntax for the format
string, see MSDN.

BDTHexByte
BDTHexByte is applied to hex datain astring format.

M odifier Description

HexPrefix Indicates the string used at the beginning (HexPrefix) or end
HexSuffix (HexSuffix) of hex data.

Note:  If HexSuffix is not specified, spaces are used by default.
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BDTNumeric

BDTNumericis applied to any numeric data.

M odifier

Description

DEC=n

ROUND=n
GS=OFF|ON
ZERO=OFF|ON
SIGN=OFF|ON
SCIENTIFIC=

OFF|ON
EM=xxx

Forces the display of n decimal places. Default isto display as
many decimal places as there are significant decimal digits when
the Natural format is not provided, or to use a fixed number of
decimal placesif the Natural format is provided. Inthislatter case,
use DEC=-1to ignore the Natural format and display significant
decimal digits only.

Roundsthe value to n decimal places. If nisnegative, it roundsto
the left of the decimal place. Default is no rounding.

Used to suppress (OFF) or display (ON) group separators
(thousands separators). Default is GS=OFF.

Suppresses (OFF) or displays (ON) zero values (for output only).
Default is ZERO=0OFF.

Suppresses (OFF) or displays (ON) the sign for positive numbers.
Default is SIGN=0OFF.

Displays the value in normal (OFF) or scientific notation (ON).
Default is SCIENTIFIC=OFF.

Any format string understood by the Visual Basic Format function.
ConvertToDisplay uses the Format function to format the value
according to that format string.
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Validating Input

If an error occurs in any wizard window, Construct Spectrum displays a circle contain-
ing an exclamation mark beside the field in error. The following example shows an
error in the Subprogram Proxy field:

T Weh Service Wizard (4.5.1.0)

Select Subprogram

Do cre of the Following:
Cnn5truct ® Select the name of a subprogram proxy to generate a rew 'Wib service,

SpEctrum ® Click Open bo retrieva an existing specification,

Start
K& Selact Subprogram

Configure Mathods Subprogram Prosoy: ouz-1e] a.. I

Configure PDAs
Configure Web Service
Finish
Cpen... |
f; softwARe AG

&M E e Camd|'Bad~.||Nm|

iErrl:lf on paned,

Spectrum SDK for Microsoft .NET Window Showing Validation Error

The Status bar message describesthe error, or you can move the cursor over theicon to
display a description of the error. In this example, the specified subprogram proxy
(CU2-MY9]) is not found anywhere in the steplib chain. To continue creating the Web
service, select avalid subprogram proxy.
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Testing Y our Web Service

Usethe SOAP Client to test your generated Web service. SOAP (Simple Object Access
Protocol) is part of the Web service definition and containsthe XML message sent via
HTTP. A Web service sends PDA dataintheform of an XML document inside a SOAP
document. The SOAP document contains the format of the message used on thewireto
receive and respond to Web service requests, including information that indicates
which method is being invoked. The response is returned viaa SOAP document. Stan-
dard SOA P technol ogies, such asthe SOAP:Fault section, are used to transmit error and
status information.

Tip: You can use the SOAP Client to test any Web service, not just a Spectrum-gen-
erated Web service.

In the SOAP Client, the SOAP actions correspond to the methods defined for the sub-
program. The URL isthe URL set up in the configuration file with the addition of
“.sws’. For example:

http:// <machi ne name>/ Spect r um\bSer vi ces/ CU2- MSP/ CU2- MBP. sws

Note:  To view theincoming and outgoing data while your Web service isrunning,
use the Trace utility in the Microsoft SOAP toolkit.

Note:  The SOAP Client is case-sensitive.

For examples of input to the SOAP Client, see Sample SOAP M essages, page 88.
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» Totest your generated Web service:

1 Select SOAP Client from the Start menu.
The SOAP Client window is displayed:

M spap Client [ (O] x|
Fie Actions Help

S0AP Responss:
URL: I

soap action: |

SOAP Request:

<l varsion="1.0"
erwoding="UTF-8"7 = =<soap Ervelope
=mins: soap="http: [ [schamas. smisoap. orglsoapfenvelope

!
amires; esi="hitp: s, w3, org f2001 ML Schema-instanc

£ xmrinszxsd="http:/fvaew w3, org/ 2000 [XMLSchema" >
<gnap:Body =< soap;Body = <fsosp Envelope

SOAP Client Window

2 Typethe URL noted in Step 5: Configurethe Web Service (Optional), page 31.
For example:
http://1ocal host/ SpectrumAebSer vi ces/ MYPROXY/ MYPROXY. sws
3 Add*“/ordmsp.sws’ to the end of this URL.
For example:
http://1ocal host/ SpectrumAebServi ces/ MYPROXY/ or dnmsp. sws

4 Type NEXT in SOAP Action for a Natural Construct-generated maintenance
subprogram.
The method name entered in this field corresponds to the SOAP action sent for the
request.
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Click Send and wait for datato return.
Theresulting XML document is displayed to the right. For example:

M spap Client

Fie Actions Help

URL: Iecuwmhsmwes,fmmﬂm;anmx?.shs o
S0aP Action: "iEk'T < Tuml version="1.0" :I
encoding="utf-8" 7>

SOAP Request: <soap:Envelope
<7l varsion="1.0" wmins: soap="http://schemas.amls
er..c.:dh‘.F"LlTF-a'.'.' = zsnap Envelope wmins:xsi="http:/ fveww . wd.org /20
=mins: soap="http: [ [schamas. smisoap. orglsoapfenvelope -instance"
; umins: xsd="http:/ /vewwi.w3.org /21
sommilres: sesi="htkp: f v, w3, org 2001 ML Schema-instanc <spap: Body>

£ xmrinszxsd="http:/fvaew w3, org/ 2000 [XMLSchema" >

<5aap:Body =< /soap:Body = <lsnap Envelope = - <ORD-MSA

smilns: spa="http:/ /SoftwaraAG
smins="PDA:MYPROXY.ORD
MEA">
- <rdMsaz

<Orderfumber>2000

_DI-
01TO00:01:11.0</Crdertlumb

cOrderamount=%$1,727.87 <, "
K] I— ;I—I

SOAP Client Showing XML Document

In this example, the key is blank; the next value will be the first valuein thefile. As-
suming that thisvalueis 111, the SOAP request must add additional codeto get the next
value.

Collapse OrdMsa by clicking the - (minus sign) and copy the following:

<OrdMsal d>111</ Or dMsal d>
</ ORD- MGA>

Paste this text into the <soap:Body> tag.
Add the beginning of ORD-M SA to the top of this. For example:

<ORD- MSA xm ns: spe="http:// Sof t war eAG. conm’ Spect rum SPE451"
xm ns=" PDA: MYPROXY. ORD- MSA" >

This creates the following SOAP request:

<?xm version="1. 0" encodi ng="UTF- 8" ?><soap: Envel ope xm ns: soap="http:/
/ schemas. xm soap. or g/ soap/ envel ope/" xml ns: xsi ="http://ww. w3. or g/
2001/ XMLSchema- i nst ance" xm ns: xsd="htt p://ww. w3. or g/ 2001/ XM_Schema" >
<soap: Body><ORD- MSA xm ns: spe="htt p:// Sof t war eAG coni Spect r uni SPE451"
xm ns=" PDA: MYPROXY. ORD- MSA" ><Or dMsal d>111</ Or dMvsal d> </ ORD- MBA>

</ soap: Body></ soap: Envel ope>
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9 Click Send.
The next valueis displayed (111, in this example).

Y ou can also test other maintenance methods, such as DELETE, EXISTS, GET, INI-
TIALIZE, STORE, and UPDATE.

Tip: Savetime by using the File menu to save and load previously issued requests.

Tip: Usethe NEXT method to retrieve sample val ues.
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Building a Web Application

U 00 Vv

After generating and testing your Web service, use the supplied Web Application
Builder to build aweb application for the service. This application consists of a menu
and a collection of related web pages.

Applications built using the Web Application Builder have a unique architecture that
runs completely in the browser and submits Web service requests to previoudy gener-
ated services. The builder creates an HTML page containing JavaScript that uses
Microsoft XML ActiveX components to directly parse and submit XML SOAP docu-
ments to the 1S (Internet Information Server) hosting your generated Web services.
The JavaScript then receives the XML SOAP response and applies agenerated X SL
template to transform the datainto an HTML user interface. This architecture has nu-
merous advantages, including abetter separation of business and presentation logic and
increased network performance. Network performanceisincreased because the brows-
er only sends and receives the data (in XML format) — not the entire HTML
presentation.

Note:  Applications built using the Web Application Builder only runin Internet Ex-
plorer 5.0 or higher and require the ActiveX scripting security settingsin In-
ternet Explorer to be enabled.

To build aweb application using the Web Application Builder:
Step 1: Createthe Web Application, page 48

Step 2: Generate a Web Page, page 51

Step 3: Generatea Menu, page 64
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Step 1: Createthe Web Application

Note:  You cannot regenerate aweb application.

» To create aweb application:

1 Select Web Application Builder from the Web Services SDK for Microsoft .NET
submenu.
The Web Application Builder window is displayed:

@ weh Application Builder (4.5.1.0) i =101 x|

. Fle Wew Spectrum Help

O=0M.

Web Application Builder Window
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2 Select New > Web Application from the File menu.
The Create Application window is displayed:

Create Application El

 Privabe Information

Apphcation Name: |

Locstion: |C:'.]n:tpl.b'l.wwru:kl.ﬂmtrwwl:bﬁpps I

File: Name: |C:1Inatmb1wmwmt1h~:hu11ﬂahﬁms.9m

Mobe: Private information is used for reganesation. We recommend that you store this data in a private direchory.

Public infarmation

HTTP Ruook: |H:t|:| IMocahost{SpectrumWebApps
[Hetp: | locahost [Spectrumwebapps|
File: Fuook: |':'_:L]natpr'l,wwrn:tLSFedrumWahﬂpps
|C:Mnetpubiwesroct| Spectrumiwebipps
Security Mode: Mone bl
Login URL: |htt|:|:,|',|1u:u:ahust,l‘SpE:trurr.W‘ehSErwces,ll:gn. SheE

oK Cancel

Create Application Window

Use this window to verify the default location of the private and public files for your
web application. Y ou can also specify the security mode for public files. Valid security
mode options are None, Token, or Password.

Note:  If you select Token from Security M ode, type the name of the web server that
creates and stores the token in Login URL.

Note:  The security mode specified in this window must be the same as the security
mode defined in the Web.config file for the Web service. For more informa-
tion, see M odifying the Web.config File, page 68.

3  Type“MyApplication” in Application Name.
Asyou type the name, it is reflected in File Name for private filesand HTTP Root and
File Root for public files.
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4 Click OK.
MyApplication is displayed in the Web Application Builder window:

(5] web Application Builder (4.5.1.0)

: Fle  Wew Spectrum  Help
@=DH.
Exphover R o=
S| Avpication Settings

:;;:5 Application Mame:  MyApplcation
File Barre: C:iInetpublveswrootSpectrum'WebbppsiMyapplcation. swa
URL Roook: Http:ffocalostfSpectrurmatebipps Myapplcation
File Root: C:AInetpublvasvroot)SpectrumwebappsiMhyapplication

Application Settings for New Web Application

This window shows the application settings for your new web application. The Web
Application Builder creates support files for the application based on the directory
structure shown in this window.

Y ou can use thiswindow to invoke the Web Page wizard and Menu wizard to generate
aweb page and menu.
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Step 2: Generate a Web Page

Next, use the Web Page wizard to generate a maintenance or browse page for your web
application. Thefollowing example generates a mai ntenance web page for the Web ser-
vice generated in Generating a New Web Service, page 23.

» To generate a web page for your web application:

1 Right-click Pagesinthe Explorer view inthe Web Application Builder window for your
web application.
The Web Page wizard Start window is displayed:

M web Page Wizard

Welcome
‘Welcome to the ‘Web Page Wizard,
Construct i o
This witzard will quide you through the steps to create a web
SIJEC':I'UITI page based on & Spactrum-generated Web service,

Web Page Wizard
I Srart
Sefact Wab Sarvice

Configure Page
Frish

f; softwARE ARG

Cancel | Back | Mesit I

{Status

Web Page Wizard Start Window
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2 Click Next.
The Select Web Service window is displayed:

Eweb Page Wizard

Select Web Service

cun s tru Et ‘Wb Sarvios URL:  [http: fiocabost/SpectrumidiebServices _l
Spectrum

Web Page Wizard
Sart
I Sefack Web Service

Configure Page
Finish

f; softwARE AG

Cancel Back ] Mext Firizh

{Staitus -

Select Web Service Window

3 Click the browse button (...) for Web Service URL and select your Web service.
For this example, select “MyProxy”.
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4 Click Next.
The Configure Page window is displayed:
Eweb Page Wizard _ |00 x|
Configure Page
Page Name: Ihyor derfaint
Construct e prociet
Page Tie: rorder Mant
Spectrum - i
Pimary HTML Filename:; MhyorderMaint. html
Prifmary %31 Filehame: MyorderaintMairDisplay. ksl
Web Page Wizard Configure HTML: =
Rart Carfigute Methods:
Sedack Web Service . —]
KFF Configure Page Configure Terbary Display: ...
Fnish Configure Browse Keys:
f; softwARE AG

Cancel Back '| Hext Firizh

{Staitus

Configure Page Window

This window shows the default name of the web page, page title, and the primary
HTML and XSL file names. Optionally, you can use this window to access the follow-
ing options:

« Configure HTML
This option alows you to tailor the HTML for your web page. For information, see
ConfigureHTML Option, page 56. It includes advanced options, such as linking web
pages or defining the value list.

» Configure Methods
This option allows you to indicate which methods are available on your web page. For
information, see Configure M ethods Option, page 61.

« Configure Tertiary Display
This option allows you to define the headings for tertiary datadisplayed on your web
page. For information, see Configure Tertiary Display Option, page 62.

» Configure Browse Keys
Thisoption allows you to definewhich fields are avail abl e to browse on your web page.
For information, see Configure Browse Keys Option, page 63.
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5 Click Next.
The Ready to Generate window is displayed:

Eweb Page Wizard

Construct Cick Finsh to gensrats.
Spectrum L.

Web Page Wizard

Start
Sedect Web Service
Configure Page
K& Finish

f; softwARE AG

Ready to Generate Window
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6 Click Finish.
The Generation Status window is displayed:

Generationstats __________________________________E|
' Name | Resits
Meyordeshaint. html
MyordertaintMainDisplay od
NestUneHzsDistributionSelected, sl

aaag

TIE(T

Generation Status Window
7 Click Save All to save the web page files.

Y our web page is added to your web application. Next, you can generate a menu for
your web application. For information, see Step 3. Generate a Menu, page 64.
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ConfigureHTML Option

» To configurethe HTML for your web page:

1 Select Configure HTML in the Configure Page window.
The Configure HTML window is displayed:

Hame ' BOT | Headng HTML Conbiol | Display Width  Field Length | More = —
p | Ordilza Dizplay I I
Ordefumber [ME] BOTDateTirme Orderdumber TeutBox 16 [
Ordedmaunt (F13.2] BOTCumancy Ordardmount TeutBon 26 16
OrdeiCrate (ME) BOTDateTime Orderlrate TextBox 14
DideiCustomeumber [N | BDTMumetic DrderCustomertu | TewdBox 15
Dideitw aiehoussld [43) BOTAlpha Drdetafarshousel | TexBox 13
Irrvoiceiumber [ME) BOTDateTime InwoiceMumber TeutBou 16 E
OrderTmestamp [T) BOTDateTime OrderTimestamp | TestBox 30 20
Chelrerdnsinachons (N3] | BOTHumenc Cheliveryinzstructi | TextBox 13
CMestOrdeHaslines (N3] | BDTHumeic ChHestOrderHasli | TextBox 13
Defiverylnstiuctions Debveylrstiuctio | Digplay 0
Deliverylnstructions [&60] | BDTAlpha Debvarylrstiuctio | TewBox 70 1)
Ml rderHaslines Dizplay 0
Lirseblumbes (M2] BOTHumenc LineMumber Hidden 12
DidesProductid [45) BOTAlha ProductAD TestBlon 16 B -
[ =

Configure HTML Window

Use thiswindow to indicate how information is displayed on your web page. For exam-
ple, you can select:

Field Description
Heading Changes the heading displayed for the field.
HTML Control Changesthe HTML control (for example, changes atext box

to acombo box). For alist of HTML controls, see the table on
the following page.

Display Width Changes the display size (width) of thefield.
Field Length Changes the length of datathat can be entered in the field.
More Sets advanced HTML options, such as linking your web page

to other web pages or specifying the value list (seethe
following sections). Double-click More to display the options.
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Tip: If you select adisplay option of Hidden at agroup level for an HTML control, no
field isdisplayed in the group — regardless of the display options selected at the

field level.

The following table describes each HTML control, as well as any requirements for the
control and the values to which the control applies:

HTML Control Description Requirements AppliesTo

CheckBox Check box Boolean Boolean values

Combo Box Drop-down Valuesprovided Elementary values
selection box by the Value list

Display Read only None All variables

Hidden Invisible None All variables

RadioButton Selection buttons  Vauesprovided  Elementary values

by the Value list

TextArea Multi-line text One-dimensional  One-dimensional arrays
box array

TextBox Standard input None All variables
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Advanced Options Window

» To set advanced HTML options:

1 Select Morefor afield in the Configure HTML window.
The browse button (...) is displayed.

2  Click the browse button.
The Advanced Options window is displayed, showing the options available on the
Linking tab:

Advanced Options E
Linng | vahuetist |
Sceurce Paga

Souroes Faldy

Lirke Mame |

Foresgh Pape: | ;_I

Retrieval Ryfe: @ Wihoe objes

Wirhaiy Sl

Add Link Hempye | ; |

Ok |

Linking Tab in the Advanced Options Window

The Linking tab allows you to specify links between web pages, update links between
pages, or remove links between pages. For example, you can link a customer browse
page to an order browse page. When users select a customer number on the customer
page, they can drill-down to details about all ordersfor that customer. Or you can link
an order browse page to an order maintenance page. When users select an order from
the order browse page, they can drill-down to the order maintenance page.
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» Todefinealink:

1

Click Add Link.
The names of the Source Page and Source Field are displayed and other fieldsin the
window become active.

Type anamefor thislink in Link Name.

Select the page you want to link your web page to from Foreign Page.
When linking a mai ntenance page to a browse page, the code is generated as follows:

— alook up for awhole object
For example, you can browse the Customer file and select a customer for mainte-
nance activities. All the data for the Customer object is then displayed on the
maintenance page for that customer.

— alookup for asinglefield
For example, if you do not know the warehouse I D, but you know the name of the
warehouse, you can browse the Warehouse file until you find the one you want, se-
lect the warehouse, and the warehouse ID field is populated.

Select the matching field from Fields to Match.
This option differs, depending on the retrieval style:

— alook up for awhole object
For this option, provide the matching fields for this object. If the object was Order
line, for example, users can provide an order and line number and then information
for the whole object is returned, such as the quantity, unit price, linetotal, etc.

— alook up for asinglefield
For this option, the matching fields are similar to alook up. For example, you can
attach a browse page to the warehouse ID field so users can browse through the
Warehouse file by name. After they select a warehouse, however, only the ware-
house ID field is populated on the maintenance page.

Click OK.

Note:  Typicaly, linked web pages show up as windows. To change the size or dis-
play characteristics of thewindows, click Defaults and specify the style using
the parameters provided in Window Style.

If the Linking option isdefined, an L isdisplayed in the corresponding More column in
the Configure HTML window.
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The following example shows the ValuelL ist tab:

Advanced Options [ x|
Lirking 'urah.letlstl

il Displary: [
il Walue: |

Add Remove Lipdlabe

QK |

ValueList Tab in the Advanced Options Window

Thevaluelist isautomatically populated from table verification rules attached to fields

in Predict. Use the ValueL ist tab to add, remove, or update the list of valid valuesfor a
combo box or radio button.

If the Vauelist option is defined, aV is displayed in the corresponding More column
in the Configure HTML window.
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Configure Methods Option

» To configure the methods available on your web page:

1 Select Configure Methods in the Configure Page window.
The Configure Methods window is displayed:

Sow | Mame | DisplayName |
p| ¥ [CELETE Dielarte

[ |EXISTS Exists

[+ |FORMER Former

¥ |&ET (==

[T |INITIALLZE Initizlize

v |NEXT =R 4

[¢ |STORE Store

" |[ueDaTE Update

[ |[WSE_INITIALIZE | ‘wse_initizlize

Configure Methods Window

This example shows the methods available for a maintenance web page. Use thiswin-
dow to indicate which methods are available on your web page or to change the name
displayed on the web page for that method (for example, change “ Store” to “Add”).

Tip: Toinitialize the page locally, select WSE_INITIALIZE.
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Configure Tertiary Display Option

» To configurethe tertiary display for your web page:

1 Select Configure Tertiary Display in the Configure Page window.
The Configure Tertiary Display window is displayed:

Configure Tertiary Display

LA E R oo Fiekd Mame:  PicstLineHasDistribution
#SL File Mame:  MestlineHasDistributionSelecked. x5l
Tertiary Group Heading
Prefix: |
Diescribing Secondary Feld: [_neM_n:er El
Suffix: |
Sampla:
[Lirefumbier])

Configure Tertiary Display Window

When displaying atertiary group, atwo-dimensional array must be presented in a one-
dimensional window. To handle this complexity, only one occurrence of one of the di-
mensions is displayed at one time. For example, each order line is associated with one
or more distributions. Only the distributions associated with the current order line are

displayed at one time. To distinguish between lines, afield from the secondary file (for
example, line number) can be displayed as part of the header, along with a prefix and/

or suffix.

Use this window to define the headings displayed in the tertiary grid. In this example,
you can use Prefix to define the beginning of the heading for LineNumber and Suffix

to definethe ending. For example, if:
» theline numberis 111
» thePrefix is*Product”
» the Suffix is“Row”
Thetertiary group heading is:
“Product 111 Row”
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Configure Browse Keys Option

» To configure the browse keys for your web page:

1 Select Configure Browse Keysin the Configure Page window.
The Configure Browse Keys window is displayed:

Configure Browse Eeys [ ]

L4

{E]

alus

Display

Orderhumber

ORDER-NUMEER

Crdertumber

OrderCustomer MNu

ORLER-CLSTOME

CederCustameriiu

OrderiWarehouss]

ORCER-WAREHD

Cederdarshousel

OrderDiate

ORCER-DATE

CederDate

Unigueld

LNIGLE-ID

Urequeld

TlTlTlTITIE

Configure Browse Keys Window

Use this window to define which fields are available to browse on your web page.

Regenerating a Web Page
The Web Page wizard supports regeneration.

To regenerate aweb page:

1 Open the Web Application Builder window.
For information, see Step 1. Create the Web Application, page 48.

Open the web application containing the page you want to regenerate.

Select the web page from the Explorer window.

Right-click the web page and sel ect Show Wizard.
The Web Page wizard is displayed, showing the information specified for the selected

web page.

5 Modify the page as desired and click Finish.
The Generation Status window is displayed, showing which files were changed during

regeneration.
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Step 3: Generatea Menu

After generating one or more web pages, use the supplied Menu wizard to generate a
menu to tieal the pagestogether. The following example generatesamenu for the web
page generated in Step 2: Generate a Web Page, page 51.

» To generate amenu for one or more web pages:

1 Right-click Menuinthe Explorer view inthe Web Application Builder window for your
web application.

2 Select Show Wizard.
The Menu wizard Start window is displayed.

3 Click Next.
The Configure Menu window is displayed:

Emenu Wizard [ (O] x|
Configure Menu
Menu Title: I
Construct ' pren
Spectru m Menu File Mame: i Inetpubliweesr oot SpectrumWebappsi v Application|menu_ hitm]
Application Objects Type:
Other P
Menu Wizard i hame
et Dramies I
EZ Configure Menu File Mame: I
Fnish

f; softwARE ARG

Cancel l Back | Mext | Firizh

{Staitus

Configure Menu Window

Use thiswindow to load application objects and to add, update, or del ete web pages.
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Click Load.
All pages created for the selected application are added to the menu. Y ou can change
the names as desired in Display.

Note:  To include web pagesthat were not generated by the Web Page wizard, click
Other Pages and add the full URL s to File Name.

Click Next.
The Ready to Generate window is displayed.

Click Finish.
The Generation Status window is displayed.

Click Save All to save your menu.
Y ou have successfully generated anew web application, page, and menu.

Regenerating a Menu
The Menu wizard supports regeneration.

To regenerate a menu:

Open the Web Application Builder window.
For information, see Step 1. Create the Web Application, page 48.

Open the web application containing the menu you want to regenerate.
Select the menu from the Explorer window.

Right-click the menu and select Show Wizard.
The Menu wizard is displayed, showing the information specified for the selected
menu.

Modify the menu as desired and click Finish.
The Generation Status window is displayed, showing which files were changed during
regeneration.
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CUSTOMIZING

This chapter describes how to modify the Web.config files and how to create a request
for a Spectrum security token. It also describes how to add custom code for your Web
service and how to create a custom BDT.

The following topics are covered:
« Modifying the Web.config File, page 68
» Creating a Request for a Spectrum Security Token, page 73
» Adding Custom Code, page 74
« Creating a Custom BDT, page 79
+ Adding a Web Services Root Directory, page 82
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Modifying the Web.config File

Note:  Before making any changesto the Web.config file, make abackup copy of the
file.

Note:  If you make changesto agenerated Web service and do not change the
Web.config file, the updates will not be accessible to usersinvoking your ser-
vice. To make the changes accessible to users, either recycle 11S (Internet In-
formation Server), or unload the root application, or re-save Web.config.

During theinstallation of the Construct Spectrum SDK for Microsoft .NET framework,
the Web services root directory is created:
C:\'i net pub\ www oot \ [ Spect r um\bSer vi ces]
This directory contains the Common and Login directories, as well as the following
public files:

» The .xsd files that describe the XML data used by each Web service.

« A .wsdl (Web Service Definition Language) file containing information specific to the
SOAP Client. Thisfile describes each Web service and its methods. It aso imports the
xsd files.

» A global Web.config file containing information common to all Web services, such as
the dispatcher name, security settings, and error and language options.

After generating aWeb service, aprivatefolder containing thefollowingfilesiscreated
in the local folder:

«  One.xml file for each PDA used by the Web service; thisfile contains the mapping be-
tween Natural and XML. File names are derived from the PDA name (for example,
CDAOBJ2_PDAMap.xml).

« Metadata.xml file for the Web Page wizard for SWS (if selected).
« A .swsd file containing the Web Service wizard specifications.

« A local Web.config file containing information specific to this Web service, such asthe
names of the proxy, PDASs, and methods used by the service, as well as any overrides.

With the exception of events, the settingsin the local Web.config files override the set-
tings in the global Web.config file. Events in both files are processed.
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Note:  You can copy any global Web.config file setting into the Web.config filein
the local Web service directory to create an override, but changeswill belost
if you regenerate the service. While the global Web.config file remains un-
changed during generation, the local files are recreated each time a serviceis
regenerated. Usethisfilefor overridesonly (for example, for BDT modifiers).

To modify the global Web.config file for your environment:

Open the global Web.config file.
Thisfileislocated in the Web services root directory (SpectrumWebServices).

War ning:

Some settingsin the Web.config filearerequired by the Web Service wizard and should
not be modified. For example, configSections contains the 1S (Internet Information
Server) settings that associate the .swsfiles to the Spectrum Web Services Engine.

Scroll to the <Spectrum> node.
Y ou can define or modify any of the following settings:

MessageDatabase

Y ou can supply thefilelocation for your own messages (for example, mymessag-
es.xml) or you can modify messages or add the text for other languagesin the supplied
messages.xml file (message numbers 5700-5799).

Note:  We recommend that you only append information to thisfile, although you
can make minor text changes, such as changing thelanguage number or value.

RetrieveMetaData
Toretrieve metadatafor use with the Web Page wizard for SWS, set thisoption to True;
if you are not using the Web Page wizard for SWS, set thisoption to False.

War ning:
If you set this option to True to retrieve the metadata, ensure that you switch it to False
before going into production.
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SpectrumSecurity
To define Spectrum security options for Web services, set one of the following options:

Token

Sends atoken with the SOAP message. A token isaunique, system-generated, iden-
tification number that allows users to logon the first time with auser ID and
password and then request a token for subsequent callsto the mainframe. For infor-
mation, see Creating a Request for a Spectrum Security Token, page 73.

Password
Sends the user 1D and password with the SOAP message.

None
Indicates no Spectrum security.

HardCoded
Indicates security on the mainframe, but you do not want to send the token or pass-
word with the SOAP message.

ErrorOptions
Y ou can set the following error options:

Log
Set Trueto log errors to the Windows Event log.

StackTrace

Set True to output the call stack.

Email

Set Trueto send errors by email and then specify all email nodes except CC
(optional).

Note:  You canaso usethisoption to overrideall error messages to one generic mes-

sage (for example, Spectrum error).

DefaultL anguage

Use this option to indicate the default language used for Web services. If the language
codeis not specified in the Construct Spectrum Administration subsystem for a user,
the language code specified here is used. For more information about language codes,
refer to the Natural documentation.
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»  EventHandler
Thisoption identifiesthe type and location of custom event handlers. Y ou must specify
Typeto identify the DLL files; FileNameis optional.

Note:  Event handlers execute customized code based on a Web service runtime
event. For information on how to load the assembly containing your event
handlers, see M odify the Webh.config Filefor Custom Code, page 78. For
information about creating event handlers, see Create a Custom Event Han-
dler Class, page 77.

» Dispatcher
Use this option to set the name of the dispatcher the Web services will use (as defined
in the Spectrum Service Manager), aswell asthe Kill TimeOut value and the maximum
number of dispatchersin the pool.

« BDTs
If there are no overridesin the private folder for aWeb service, this option specifiesthe
BDT defaults. For example, you may want BDTNumeric to suppress zeros for most
Web services (ZERO=0OFF), but display zeros for one (ZERO=0N).

Event Hierarchy and Inheritance

TheWeb.config file settings are used by the Web Service Engine (WSE). Settings spec-
ified in the global Web.config file in aparent directory are inherited into the local
Web.config files within the .NET framework. For example, the dispatcher used for all
Web servicesisdefined in the global Web.config filein the Web servicesroot directory
(SpectrumWebServices). Every child directory (directory containing one Web service)
in the root directory inheritsthe global Dispatcher setting. If the dispatcher is specified
inalocal directory, aswell asthe SpectrumWebServices directory, the setting inthe lo-
cal directory is used.

Eventsfrom the WSE are handled in aslightly different manner. Rather that overwriting
the event settings in the global Web.config file, the events specified in the global file
are appended to those in the local Web.config file. For example, if an assembly is spec-
ified in the global Web.config file to handle the onException event and an assembly is
also specifiedinaloca Web.configfile, both event handlersareinvoked if an exception
israised in the child.
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SWS Mapping

For the WSE to process *.swsrequests from the internet, both I1S (Internet Information
Server) and the NET framework must be configured:

« Within IIS, the * .sws files must be mapped to the .NET framework. (aspnet_isapi.dll).
When a.swsrequest comesto IS, 11S calls .NET to handle the request. This configu-
ration is done automatically during installation of the SDK.

«  Within .NET, .sws regquests must be mapped to the WSE.
The following exampleillustrates this mapping:

*.sws Request ->11S -> .NET framework (aspnet_isapi.dll) -> WSE
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Creating a Request for a Spectrum Security Token

Y ou must create arequest for atoken if the Spectrum Security node in the Web.config
fileis set to token. A token isaunique, system-generated identification number that al-
lows usersto logon to a Web service using their user 1D and password and then request
atoken for subsequent calls.

Use the SOAP Client testing tool to create the request for a security token. For
information on using this tool, see Testing Your Web Service, page 43.

The following example shows input for the SOAP Client to create the request:
URL: http://<machine name>/SpectrumWebServices/|ogin.sws

SOAP action: Login

Parameters: UserlD and Password

XMLInput:

<?xm version="1. 0" encodi ng="UTF- 8" ?><soap: Envel ope xm ns: soap="http:/
/ schemas. xm soap. or g/ soap/ envel ope/" xml ns: spe="http:// Sof t war eAG. con/
Spect runi SPE451" >
<soap: Body>
<spe: User >
<spe: User | D>Dr ew</ spe: User | D>
<spe: Passwor d>My Passwor d</ spe: Passwor d>
</ spe: User >
</ soap: Body></ soap: Envel ope>

XML Output:

<?xm version="1.0" encodi ng="utf-8"?>
<soap: Envel ope xm ns: soap="http://schemas. xm soap. or g/ soap/ envel ope/"
xm ns: xsi ="http://ww. w3. org/ 2001/ XM_.Schena- i nst ance"
xm ns: xsd="http://ww. w3. org/ 2001/ XM_Schema" >

<soap: Body>

<spe: Token xm ns: spe="http:// Sof t war eAG. coml Spect runl

SPE451" >f 7e759ae- 9e00- 4097- bO4a- aa0726f 7f f 42</ spe: Token>

</ soap: Body>
</ soap: Envel ope>

For more information, refer to the login.wsdl file in the Web services root directory
(SpectrumWebServices).
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Adding Custom Code

Y ou can write custom code, called an event handler, to react to events raised within the
Web Service Engine (WSE). If an event handler “ subscribes’ to an event, the custom
code will be invoked whenever that event is raised within the WSE.

Web Service Engine (WSE) Events

The WSE events are:
» ValidateUser
» BeforeCallnat
« AfterCallnat
» ExceptionThrown
The following sections describe these events.

ValidateUser Event

This event allows you to add custom validation routines to validate auser ID. If avali-
dation issuccessful, set the UserArgs.UserValidated property to True (default isFalse).
Unless the UserValidated property is manually set to True, this event will fail and an
exception will be thrown by the WSE.

Argument Usage

ValidateUserEventArgs Use this event to authenticate a user against an
external source.

BeforeCallnat Event

This event israised after a SOAP message is read into BeforeCallnatEventArgs.Fields
and before Natural is called. The XML document exposed in this event is included for
your information only. If you modify this document, the changes will not be sent to the
mainframe. To send data to the mainframe, modify the NatFields object.

Argument Usage

BeforeCallnatEventArgs Use this event to look up datain an external source
and then saveit in Natural or to “massage’ data
going to themainframe. For example, you can access
an external source for additional information and
then modify the SOAP message accordingly.
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After Callnat Event

Thiseventisraised after the call to Natural isreturned and the SOA P response has been
built and is ready to be sent to the client. Aswith the BeforeCallnat event, the In-
putXML and Fields properties are provided for your information only. To send data
back to the client, you must modify the OutPutSOAPNode property.

Argument Usage

AfterCallnatEventArgs Usethisevent to look up datain an external source
based on datareturned from aNatural subprogram
proxy. The datais then sent to the client.

ExceptionThrown Event

This event is raised when the WSE encounters an exception. Subscribing to this event
does not stop the exception from being thrown nor allow you to “fix” the exception.

Argument Usage

ExceptionThrownEventArgs Usethis event to log an exception to an external
source.

Event Ar guments
The following sections describe the arguments provided for the WSE events.

Note:  All of the Event arguments have a Handled property (Boolean), which indi-
cates how the event is handled. If thisproperty is set to True, other subscribers
to that event will not be invoked.

SPEEventArgs
The supplied Spectrum events support the following arguments:
Name Type Information Description

only
InputXML XMLNode yes Contains the SOAP message.
InputXMLName  XMLNameSpace yes Contains the namespace
SpaceM anager Manager manager for InputXML.
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Name Type Information Description (continued)
only

WebServiceName  String yes

Timestamp DateTime yes Contains the date and time

from thellS machinethat the
event was raised.

ValidateUser EventArgs
Inherits the SPEEventArgs arguments; supports the following arguments:

Name Type Information Description
only
User UserCredentials no Contains user information.
UserValidated Boolean no Indicates whether the user 1D
is validated.

BeforeCallnatEventArgs

Inherits the SPEEventArgs arguments; supports the following argument:

Name Type Information Description
only
Fields NatFields no Contains the collection of

fields passed to the
subprogram proxy.

After CallnatEventArgs
Inherits the SPEEventArgs arguments; supports the following arguments:

Name Type Information Description
only
OutPutSOAPNode XMLNode no Containsthe XML node sent
to the client.
Fields NatFields no Contains the collection of

fields returned from the
subprogram proxy.
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ExceptionThrownEventArgs
Supports the following arguments:

Name Type Information Description
only

Exception Exception  yes Contains the exception that was
thrown.

Handled Boolean no Indicates how the event ishandled. See
note in Event Arguments, page 75.

ServiceName  String yes Contains the name of the Web service
being invoked.

Create a Custom Event Handler Class

If desired, you can create a custom event handler class.

Note:  The SampleEvent project in your Install directory contains a sample event
handler.

» To create acustom event handler class:
1 Createanew classlibrary in Visua Studio.net.

2 Within thislibrary, add areference to:
Sof t war eAG. Spect rum WebSer vi ceEngi ne. di | (located in your Construct Spectrum
Install directory).

Create a class that implements | SpeEventHandler.
Create the desired event handler methods.

Inthel SpeEventHandler.WireUp method, subscribe the methodsto their corresponding
events.

6 Modify the Web.config file and add the appropriate EventHandler node.
For information, see M odify the Web.config File for Custom Code, page 78.
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M odify the Web.config File for Custom Code

To execute your customized code, the WSE must know how to |oad the assembly con-
taining your event handlers. To do this, you must make an entry in the EventHandl er
node in the appropriate Web.config file. There are two methods of doing this.

Note:  TheType attributeformat isthe sameformat used to load acussom HT TP han-
dler in Asp.net. For more information, refer to the Microsoft documentation.

Method 1
This method loads the assembly based on the file name specified:
<Event Handl er Fil eNane="" Type=""/>

For example:

<Event Handl er FileNane="C: \[Path to
DLL] \ Sof t war eAG. Spect rum Test Event . dl | "
Type="Sof t war eAG Spectrum Test Event. Sanpl e"/ >

Method 2

Thismethod ismore secure than method 1, because the assembly isdigitally signed and
registered into the GAC. This minimizes the risk of unauthorized users inserting their
own assembly or tampering with the original assembly.

<Event Handl er Type=""/>
For example:

<Event Handl er Type="Sof t war eAG Spectrum Test Event . Sanpl e,
Sof t war eAG Spectrum Test Event, Version=1.0.1.1, Cul ture=neutral,
Publ i cKeyToken=30e0547b9a8498ae" / >

Note:  If users are using GAC, they must generate their own tokens.
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Creating a Custom BDT

-bwl\.)l—‘v

Creating acustom BDT for a Web service is different from creating a custom BDT for
aweb application. Once created, you can use your custom BDT with any Web service.
To create acustom BDT:

Create a.NET class library project.

Add areferenceto Sof t war eAG. Spect rum Busi nessDat aTypes. dl | inthis project.
Create anew class that inherits from the BDT (for example, BDT class).

Call the BDT constructor with the following parameters:

— Thenameof the BDT
Ensure that the name easily identifiesthisBDT.

— A character array of Natural typesthis BDT will support.
The characters correspond to those used in Natural (A for Alpha, for example).

In Visual Basic .NET, for example:

M/base. new( " Ext er nal BDT", new Char() {"A"c, "N'c})

Override the ConvertFromDisplay and ConvertToDisplay functions and add your
custom code.

Compilethe class library.

Usethe BDT During Generation

s
1

2

To usethe BDT during generation:

Add an entry in the BDTs.xml filein your Install directory.
For adescription of thisfile, see BDTs.xml File, page 80.

Add an entry for your BDT in the BDTs node in the Web.config file.
For example:

<BDTFi |l e Fil eName="[ External BDT.dl I]">
<BDT Type="[Cl assNane]" SetDefault="true">
<Mbdi fi er Nanme="[ ModNane] " >[ Val ue] </ Modi fi er >
</ BDT>
</ BDTFile >

The user provides substitution values for Cl assNane, ModNane, and Val ue.
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BDTs.xml File

There are two types of XML nodesintheBDTs.xml file. Thefirst type (BDT) declares
aBDT for use within the Web Service wizard. The second type (DataType) matches a
Natural datatypetoaBDT.

BDT Node

Node Name Attributes Par ent Description

BDT N/A Parent node used to declare a
BDT.

XSDTypes BDT Container for Type nodes.

Type truelfalse (default) XSDTypes XSD types used with Web
Sservices.

PredictMap Corresponding Predict keyword.

Example of BDT Node Settings

<BDT Nane="BDTNuneric">
<XSDTypes>
<Type>xsd: string</Type>
<Type>xsd: deci mal </ Type>
<Type Default="true">xsd: doubl e</ Type>
<Type>xsd: f | oat </ Type>
<Type >xsd:int</Type>
<Type>xsd: short </ Type>
<Type>xsd: | ong</ Type>
</ XSDTypes>
<Pr edi ct Map>BDT_NUVERI C</ Pr edi ct Map>
</ BDT>
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DataType Node

When using the Web Service wizard, the wizard tries to determine which BDT to use
for afield based on the Natural format for the field. The DataType node determines the
search criteria. The Type attribute contains aregular expression that is compared to the
Natural format. If the regular expression matches, then that BDT is chosen.

Node Name  Attributes Par ent Description

DataType Typeistheregular N/A
expression compared to
the Natural format.

BDT truejfalse (default) Name of aBDT.

If thisBDT ischosen, use
it as the default.

Example of DataType Node Settings

<Dat aType Type="[ ANP] 10$" >
<BDT>BDTPhone</ BDT>
</ Dat aType>

If the Natural format is A10, N10, or P10, BDTPhone is used because the “A10",
“N10", or “P10" string matches the “[ANP]10$" regular expression.
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Adding aWeb Services Root Directory

>
1
2
3
4
5

6
7
8
9

The Construct Spectrum SDK for Microsoft .NET framework supplies a default Web
services root directory during installation. If desired, you can add your own Web ser-
vices root directory.

To add an additional Web services root directory:

Select Control Panel > Administrative Tools > Internet Services Manager.

Scroll to the directory you want to add and right-click the directory name.

Select Properties > Configuration > .sws.

Click Edit.

Copy the name displayed in the Executable field to the clipboard.
The executable nameis used to associate .sws with the .NET runtime environment.

Click Cancel to close .sws.

Click Add to add another mapping.

Paste the executable name in the Executable field.
Type“.sws’ in the Extension field.

10 Click OK threetimesto close the Internet Services Manager.
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This chapter contains tips and techniques you can consult when using the Construct
Spectrum SDK to create Web services. It also contains troubl eshooting information for
common errors you may encounter while using the SDK.

The following topics are covered:
« Tipsfor Data Updates, page 84
» Miscellaneous Tips, page 86
«  Sample SOAP M essages, page 88
» Troubleshooting Common Errors, page 90
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Tips for Data Updates

This section contains helpful tips and techniques when using the UPDATE action.

Verifying Namespace Names

If datais not returned in your input tags, verify that the namespace nameis correct. For
example:

xm ns="PDA: SI MPLEP. SI MPMSR"

Excluding Attributes During an Update

If attributes are excluded during an update, data may be inadvertently deleted. For ex-
ample, if delivery lines are not included in the order object XML, it is assumed that the
delivery lines are blank. It is aso extremely important that the valuesin the Restricted
PDA remain unchanged when the object fileisread. If not, data may be duplicated or a
modification may not take place.
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Using the CDAOBJ2 Parameter Data Area

Thefollowing example showsthe structure of the CDAOBJ2 parameter data areawhen
all fields are requested at the lowest level of definition:

<CDAOBJ2 xm ns: spe="http:// Sof t war eAG. com Spect rum SPE451"
xm ns=" PDA: SI MPLEP. CDAOBJ2" >
- <Cdaobj 2>
- <l nputs>
<Functi on>EXI STS</ Functi on>
<Cl ear Aft er Updat e>f al se</ Cl ear Af t er Updat e>
<Ret ur nObj ect >f al se</ Ret ur nObj ect >
<Et | f Successf ul >f al se</ Et|fSuccessful >
</ 1 nput s>
- <Qut put s>
<Obj ect Cont ai nsDeri vedDat a>f al se</ Obj ect Cont ai nsDer i vedDat a>
<Exi st s>t rue</ Exi st s>
</ Qut put s>
</ Cdaobj 2>
</ CDACBJ2>

 If the outer node (<CDAOBJ2> </CDAOBJ2>) isnot defined inthe input XML, every-
thinginsidethenodeisignored asirrelevant data. For example, thefollowingisignored
because it is not within the context of CDAOBJ2:

<Cdaobj 2>
- <l nputs>
<Functi on>EXI STS</ Functi on>
<Cl ear Aft er Updat e>f al se</ Cl ear Af t er Updat e>
<Ret ur nObj ect >f al se</ Ret ur nObj ect >
<Et | f Successf ul >f al se</ Et|fSuccessful >
</ 1 nput s>
</ Cdaobj 2>

« If you set ReturnObject in Inputs to true, the calculated values from the server are
passed back to the client. This option is set in the Web Servicewizard by default.

» For aNatura Construct-generated maintenance object to perform maintenance func-
tions, you must include #FUNCTION. The Web service defaults the appropriate
#FUNCTION value for the object.
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Miscellaneous Tips

This section describes miscellaneous tips and techniques when using the Construct
Spectrum SDK for Microsoft .NET framework.

Overriding Web Service Wizard BDT Defaults

BDTs are used to do simple data validation. Based on the formats and lengths of the
fields being used, the Web Service wizard (WSW) “guesses’ which BDT to use. For
example, if afield is AB, it assigns adefault BDT postal code check.

» To override the Web Service wizard BDT defaulits:

1 Create abackup of thefollowing file:
Program Fi | es\ Sof tware AG Spectrum Web Service SDK for .net\BDTs. xni

2 Modify the original BDTs.xml file.
For example, toremovethedefault BDT postal code check, comment out the following:

<Dat aType Type="A6%$">

<BDT>BDTPost al Code</ BDT>
</ Dat aType>

Setting Up Steplibs

Development Environment

To locate abjects in adevelopment environment, allocate steplibs in the Configuration
file. For information, see Using the Configuration Editor, page 50, Construct Spec-
trum SDK Reference.

Runtime Environment

To locate objectsin aruntime environment, set up the steplibsin the SY SSPEC library
on the mainframe.
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Changing the Dispatcher

Development Environment

To change the dispatcher in a development environment, modify the Active Profilein
the Configuration file. For information, see Using the Configuration Editor, page 50,
Construct Spectrum SDK Reference.

Runtime Environment

To change the dispatcher in a runtime environment, modify the dispatcher in the
Web.config file in the Web services root directory (SpectrumWebServices). For
information, see M odifying the Web.config File, page 68.

Correcting an Invalid Subprogram Method List

If the Web Service wizard (WSW) does not list the correct methods, ensure that your
subprogram proxy has the same domain and object name asindicated in the Construct
Spectrum Administration subsystem. If they differ, regenerate the subprogram proxy
and then ensure that the cacheis cleared in the WSW.

Note:  Youmust manually clear the cache; shutting down the WSW does not clear it.
To clear the cache, click the Spectrum Cache icon in the lower, left corner of
the window, select the cache to be cleared, and click Delete. For more infor-
mation, see Using T he Spectrum Cache, page 68, Construct Spectrum SDK
Reference.
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Supplied Samples

The Construct Spectrum SDK for Microsoft .NET framework supplies samplesyou can
refer to when developing Web services.

»  Web service samples are loaded into the SpectrumExamples\Services directory
»  Web application samples are loaded into the SpectrumExampl es\A pplications directory

Sample SOAP M essages

Thefollowing sections contain sampleinput for each of the SOAP actionsfor aNatural
Construct-generated maintenance object.

Input for the DELETE Action

<?xm version="1. 0" encodi ng="UTF- 8" ?><soap: Envel ope xm ns: soap="http:/
/ schemas. xm soap. or g/ soap/ envel ope/" xml ns: xsi ="http://ww. w3. or g/
2001/ XMLSchema- i nst ance" xm ns: xsd="htt p://ww. w3. or g/ 2001/ XM_Schema" >
<soap: Body><SI MPMSA xm ns: spe="htt p:// Sof t war eAG coni Spect r uni SPE451"
xm ns=" PDA: SI MPLEP. SI MPMBA" >
<Si npnsa>
<War ehouseTi nest anp>2002- 09- 10T20: 53: 43. 5</ War ehouseTi nest anp>
</ Si npmsa>
<Si npnsal d>217
</ Si npnsal d>
</ SI MPMSA>
- <SI MPMBSR xm ns: spe="http:// Sof t war eAG cont Spect r uni SPE451"
xm ns=" PDA: S| MPLEP. SI MPMSR" >
- <Si mpnsr>
<Hel dl d>217</ Hel dl d> <l nterveni ngUpdFl d>2002- 09- 10T20: 53: 43. 5</
I nt er veni ngUpdFI d>
</ Si mpnsr >
</ SI MPMSR>
</ soap: Body></ soap: Envel ope>

Note:  Aswiththe UPDATE action, the timestamps must match for the DELETE ac-
tion. For more information, see Input for the UPDATE Action, page 89.

Input for the EXISTS, GET, and NEXT Actions

<?xm version="1. 0" encodi ng="UTF- 8" ?><soap: Envel ope xm ns: soap="http:/
/ schemas. xm soap. or g/ soap/ envel ope/" xml ns: xsi ="http://ww. w3. or g/
2001/ XMLSchema- i nst ance" xm ns: xsd="htt p://ww. w3. or g/ 2001/ XM_Schema" >
<soap: Body><SI MPMSA xm ns: spe="htt p:// Sof t war eAG coni Spect r uni SPE451"
xm ns="PDA: S| MPLEP. SI MPMSA" >
<Si nprsal d>111</ Si npnsal d>

</ SI MPNBA>
</ soap: Body></ soap: Envel ope>
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Tip: To access an object subprogram, include CDAOBJ2 as an output PDA for the
EXISTS action and then select the EXISTSflag in the PDA listing so it isinclud-
ed in the XML output.

Input for the INITIALIZE Action

<?xm version="1. 0" encodi ng="UTF- 8" ?><soap: Envel ope xm ns: soap="http:/
/ schemas. xm soap. or g/ soap/ envel ope/" xml ns: xsi ="http://ww. w3. or g/
2001/ XMLSchema- i nst ance" xm ns: xsd="htt p://ww. w3. or g/ 2001/ XM_Schema" >
<soap: Body>

</ soap: Body></ soap: Envel ope>

Input for the STORE Action

<?xm version="1. 0" encodi ng="UTF- 8" ?><soap: Envel ope xm ns: soap="http:/
/ schemas. xm soap. or g/ soap/ envel ope/" xml ns: xsi ="http://ww. w3. or g/
2001/ XMLSchema- i nst ance" xm ns: xsd="htt p://ww. w3. or g/ 2001/ XM_Schema" >
<soap: Body><SI MPMSA xm ns: spe="htt p:// Sof t war eAG coni Spect r uni SPE451"
xm ns=" PDA: S| MPLEP. SI MPMSA" >
<Si npnsa>

<War ehousel d>217</ War ehousel d>
</ Si npmsa>

</ SI MPMSA>
</ soap: Body></ soap: Envel ope>

Input for the UPDATE Action

<?xm version="1. 0" encodi ng="UTF- 8" ?><soap: Envel ope xm ns: soap="http:/
/ schemas. xm soap. or g/ soap/ envel ope/" xml ns: xsi ="http://ww. w3. or g/
2001/ XMLSchema- i nst ance" xm ns: xsd="htt p://ww. w3. or g/ 2001/ XM_Schema" >
<soap: Body><SI MPMSA xm ns: spe="htt p:// Sof t war eAG coni Spect r uni SPE451"
xm ns="PDA: S| MPLEP. SI MPMSA" >
<Si npnsa>
<War ehousel d>111</ War ehousel d>
<War ehouseTi nest anp>2002- 09- 09T23: 18: 32. 1</ War ehouseTi nest anp>
</ Si npmsa>
<Si nprsald >111

</ Si npnsal d >

</ SI MPMSA>
<SI MPMSR xm ns: spe="htt p:// Sof t war eAG. com’ Spect rum SPE451"
xm ns=" PDA: S| MPLEP. SI MPMSR" >
- <Si mpnsr >

<Hel dl d>111</ Hel dI d>
<l nt erveni ngUpdFl d>2002- 09- 09T23: 18: 32. 1</ | nt er veni ngUpdFI d>

</ Si mpnsr >

</ SI MPMSR>
</ soap: Body></ soap: Envel ope>

For troubleshooting information, see Correcting Errors During an Update, page 90.
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Troubleshooting Common Errors

This section describes some of the errors you may encounter and what you can do to
resolve them.

Setting Zero Suppression
At runtime, you may get an error converting a BDT default value. For example:

<BDTNanme>BDTCur r ency</ BDTNanme>

<Fi el dName>ORD- MSA. UNI T- COST( 2) </ Fi el dNane>

<Message>Error converting val ue: .</Message>
This error occurs when the runtime BDT default does not accept zeros asinput. To al-
low zeros, add (or modify) the BDTCurrency line to the Web.config file in the Web
services root directory (SpectrumWebServices). Name must be ZERO and the setting
must be ON. For example:

<BDTs>

<Modi fi er BDTName="BDTCurrency" Name="ZERO'>ON</Modifi er>
</ BDTs>

Note:  If BDTCurrency is ZERO=0N, null values are not converted to zeros.

Correcting Errors During an Update
While performing the UPDATE action, you may receive the following message:

Attenpted to update/delete:1l:that was not in hold status
Intervening nodification, please try again

This message indicates that the MSA-ID did not match the HELD-I1D. The timestamp
on the database differs from the timestamp in XML. Ensure the Web.config filein-
cludes the following:

<Modi fi er BDTNanme="BDTDat eTi ne" Nane="XM.">true</ Modi fier>

Note the format of the date/time. In addition, retrieve the date from the database to con-
firm that the timestamp in the XML document is the same as the database. (If thereis
datein the XML document, it assumes that it is the current date.)

Warning:
If input parameters are not specified for an update, they are assumed to be blank.
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The following terms are used throughout the Construct Spectrum documentation set.
Each term is listed with its meaning:

Term

Definition

active server page
(ASP) script

ActiveX business
object (ABO)

ActiveX DLL

application library

application service
definition

application services

architecture

assembly

browse data cache

browse dialog

Script that activates the WebA pp.cls page handler, which
opens the specified web page.

Visual Basic class that represents a Naturd business object
on the client. The ABO wraps the Spectrum callsrequired to
communicate with the Natural subprogram exposed by a
subprogram proxy.

Dynamic link library (DLL) containing one or more ABOs.
It is used to package and deploy web applications.

Natural library containing the server application components
of aclient/server application.

Definition in the Construct Spectrum Administration
subsystem that identifies the methods exposed by a
subprogram. The definition is created automatically by the
Subprogram-Proxy model. Y ou can modify these settingson
the Maintain Application Service Definition panel in the
Construct Spectrum Administration subsystem.

Natural subprogram implementing methods that can be
called as remote services.

High-level description of the organization of functional
responsibilities within a system. The architecture conveys
information about the general structure of systems. It defines
relationshi ps between system components, but not the
implementation of components.

Logical grouping of functionality in .NET. Can be one or
more executable or DLL files.

Area containing database records returned from the server.
Records are usual ly displayed in a browse window.

Generic GUI browse window called to display any browse
dataresiding on a mainframe or PC.

—91—



Construct Spectrum SDK for Microsoft .NET Framework

Term

Definition (continued)

browse process

browse window

business data
types (BDTS)

BDT class

BDT controller
class

BDT controller
object

BDT modifier

BDT procedure
cache

cardinality

Process by which framework components and generated
browse components retrieve data and, optionally, display it
in abrowse window. For example, a browse process can
retrieve rows of data, search for specific values, and then
perform calculations and conditional processing. Users can
display the results in a browse window, if desired.

See browse dialog, page 91.

Type validation on the client that applies business semantics
to afield. Typicaly, BDTs are used to format field data
specified by the user.

For example, if an application has an input field to enter a
phone number, you can associate aBDT with thefield to
reformat the number with hyphens. A user can enter
“7053332112". When the user moves to the next field or
performs another action, the number is automatically
reformatted as 705-333-2112.

Construct Spectrum supplies standard BDTs, which you can
customize, or you can create your own. BDT modifiers are
added to the keyword components of afield in Predict.

Collection of all BDT procedures.

Collection of methods available to membersof aBDT class.
See also BDT class.

Supplied client framework component that is an instance of
the BDT controller class and uses the methods available to
that class. Each application declaresaBDT controller object,
which records and maintains alist of names for each BDT
and pointsto the BDT definition. See also business data
types (BDTSs), page 92.

Additional logic users supply to modify the formatting or
validation rulesfor aBDT. For example, BTD_NUMERIC
ensures that only numeric values are entered in afield. You
can also add amodifier to round numeric values. To increase
flexibility, each BDT defines its own modifiers.

Code that implementsaBDT.
See security cache, page 99.

Number of dimensions of information. Information with the
same number of dimensions has the same cardinality.
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Term

Definition (continued)

child model

client application

complex redefine

compression

Construct
Spectrum

Construct Spectrum
Administration
subsystem

Note:

database record

DBID
deployment
dialog
dispatcher or

dispatch service

domain

Individual model for which a super model (parent model)
collects parameters and generates specifications.

Portion of aConstruct Spectrum client/server application that
runs on a Windows platform.

Redefinition of a dataarea containing multiple data types,
multiple redefinitions of a datafield, or multiple levels of
redefined fields.

Reducethe byte size required to transmit datato and from the
client and server. Datais compressed when it is sent and then
decompressed when it reaches its destination. This reduces
the size of data transmissions and improves network
performance.

Application consisting of aclient and server component. The
client component is a Construct Spectrum application
running in Visual Basic. The server component is a set of
subprograms accessed remotely by the client component.

Mainframe subsystem used to maintain and query tables
defining Construct Spectrum application services and
security. To access the Administration subsystem, enter
“menu” from the SY SPEC library.

Y ou must have security privilegesto access this subsystem.

Logical view of database information. A database record can
be comprised of one or morelogically related database files
or tables. Construct Spectrum represents database
information in parameter data areas (PDAS).

Acronym for database ID, which is the number identifying
the server database containing application components.

Movement of an application from a development
environment to a production environment.

GUI form (window) running on the client.

Server component used to broker communications between
server components and client framework components. See
also Spectrum dispatch service, page 100.

Entity that defines a collection of related business objects
(for example, Test, Admin, and Sales).
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Term

Definition (continued)

double-byte
character set
(DBCS)

download data

encapsulation

encryption

Entire Broker
service settings

Entire Broker stub

event

event handler

field

FNR

foreign key

Related collection of charactersin some non-L atin languages
that require two bytesto display.

Transfer (copy) modules from the server to the client.

Technigue in object-oriented programming in which the
internal implementation details of an object are hidden from
users of the object. Methods control how the object datais
manipul ated. Encapsulation allowsinternal implementations
to change without affecting the way an object is used
externaly.

Encoding dataso it isunusablefor individual swithout access
to the decryption agorithms. Construct Spectrum allowsyou
to encrypt sensitive data, such as payroll information, during
network transmission. Datais decrypted when it reaches its
destination.

Collection of Entire Broker-related parameters, including
Entire Broker ID, server class, server name, and service.

Entire Broker DLL on a Windows platform.

Action recognized by an object, such aspressing a key or
clicking amouse. Y ou write code to respond to events.

Custom code that reacts to events raised within the Web
Service Engine (WSE).

Component of a database record. The term aso refersto
areas on a panel in which values are entered.

Acronym for the file number that identifiesaspecific server
database file containing application components.

Key field pointing to arecord in an external file. For
example, the demo application has an Order file containing a
foreign key to the Warehouse field in the Warehouse file.
Foreign keys can be set up with a browse function, enabling
users to search for and select values.
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Term

Definition (continued)

form

form section

framework
template

generate

generated
module

generation
data cache

grid

Dialog (window) that acts as the interface for an application.
Y ou add controls and graphicsto a form to create the effect
you want. Construct Spectrum supplies formsin the client
framework and generates form modules for business object
maintenance dial ogs.

When you run a project, forms are compiled into GUI
windows that the user interacts with while using the
application. Some forms, such as the generic BrowseDialog
form, are dynamically configured at runtime by the client
framework to alter the look of the form.

Form definitions are saved in files with the extension .frm.

Portion of aweb page containing a block of related
information.

Structure or container supplied for applications. These
customizabl e templates include header, footer, navigation
bar, messages area, and constants.

Process of producing code from specifications.

Generated component for either theclient or server portion of
an application. Generated server modules include Natural
subprograms, subprogram proxies, and parameter data areas.
Generated client modules include object factories, windows,
and maintenance objects.

In-memory hierarchical data structure that allows you to
quickly retrieve stored generation data.

Displays 2-dimensional datafor aclient/server applicationin
atableformat.

One-dimensional data shows one type of data, such asa
phone number, name, or quantity. Two-dimensional data
shows additional information in agrid or table. For example,
the detail lines on acustomer order can be displayed inagrid
with each grid row corresponding to auniquelineitem. Each
column in the grid corresponds to a discrete piece of
information about the line, such as an item name, price, or
quantity.

— 05 —



Construct Spectrum SDK for Microsoft .NET Framework

Term Definition (continued)

grid control GUI control that displays related information in atable
format. For example, purchase order line items can be
displayedin agrid. The grid control supplied with Construct
Spectrum sizesitself to the minimal width required to display
all grid components. Y ou can configure the supplied grid
control as desired.

group Collection of users defined in the Construct Spectrum
Administration subsystem.

GUI Acronym for graphical user interface.

GUI control Use Predict keywordsto force aGUI control derivation. See

override also keywor d, page 96.

host See server, page 99.

HTML fragment
HTML template

http request

instantiation

internationalization

keyword

Level 1 data
block

library image
file (LIF)

LIF definitions
module

localization

Portion of HTML that is not a complete web page.

HTML that may contain replacement tags, which are
dynamically exchanged for content or nested HTML
templates at runtime.

Parameterized list of named value pairs sent by a browser
client to aweb application.

Process of creating an instance of aclass. Theresultisan
object.

Adapting an application to make it easy to localize. See also
localization, page 96.

Predict metadata type that acts as alabel or identifier.

Level onefield or structure and its subfieldsin a Natural
parameter data area (PDA).

File that defines Natural definitions used by the Spectrum
Dispatch Client.

BAS modulein aVisual Basic project containing the
definitionsfor application services, parameter dataareas, and
subprograms.

Processof trand ating and adapting asoftware product for use
in adifferent language or country.
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Term

Definition (continued)

lookups

maintenance dialog

maintenance window

MDI child

MDI frame

MDI parent

menu

menu bar

metadata

Return descriptive information when a user requests a
browse window or enters avaluein aforeign key field in a
maintenance window. For example, assume Warehouse
Number is aforeign key field in the Order window and
Warehouse Nameisadescriptivefield attached to theforeign
key value. When auser entersavalid warehouse number, the
lookup returns the name of the warehouse to display.

GUI diaog (window) from which a user can perform one or
more actions on a business object. For example, a Customer
Order object can be represented in a maintenance window.
Using this window, an authorized user can add, delete, or
update customer order information.

See maintenance dialog above.

Dialog (window) opened from an MDI parent dialog in a
client/server application. For example, the Order
maintenance window in the demo application is an MDI
child to the MDI frame window.

Standard Visual Basic MDI frame supplied with the
Construct Spectrum client framework.

MDI dialog (window) from which other dialogs are opened
and displayed in aclient/server application. The MDI frame
supplied with the client framework is an MDI parent.

On amainframe server, a panel or window listing available
functions. To access afunction, users enter avaluein an
input field or move the cursor to a value and press Enter.

In Windows, anavigation bar listing the avail able functions.
To access afunction, users select an option from the menu
using the cursor or a keystroke combination.

Displays the menus available for user selection. By default,
Construct Spectrum client/server applications contain File,
Edit, Actions, Window, and Help menus on the menu bar,
each containing standard menu commands.

Information about data. M etadata describes how physical
datais formatted and interrelated. It includes descriptions of
data elements, datafiles, and relationships between data
entities. Typicaly, metadata is maintained in arepository
known as a data dictionary, such as Predict.

97—



Construct Spectrum SDK for Microsoft .NET Framework

Term

Definition (continued)

method

model

module

multi-level
security

multiple-document
interface (MDI)

Natura Construct
nucleus

Natural Debugging
facility

navigation bar

node

Procedure that operates on an object and isimplemented
internally by the object. For example, the Update method
updates a Customer Order object after changes to the order
information.

Template used to generate modules. Each model contains
one or more specification panels. Using these panels, you can
specify parameters for adesired module and then generate
the corresponding code. Natural Construct provides
numerous models, including the Object-Maint-Subp and
Subprogram-Proxy models.

Single application component, such as a hand-coded Natural
program, subprogram, or data area or a Natural Construct-
generated program, subprogram, data area, or subprogram
proxy.

Security you can define at ahigh level or at adetailed level
affecting many objects. For example, you can apply multi-
level security to domains, objects, and methods.

Microsoft Windows paradigm for presenting windows
whereby a parent window can encompass one or more child
windows. See aso MDI child, page 97, and M DI parent,

page 97.

Sophisticated driver program that invokes the model
subprograms at the appropriate timein the generation
process and performs functions common to all models, such
as opening windows and performing PF-key functions. The
nucleus communicates with the model subprograms through
standard parameter data areas (PDAS). These PDAS contain
fields assigned by Natura Construct, aswell as fields
required by amodel.

Utility availablein a Natural environment to help you locate
and analyse logic errors. To access the facility, use the
Invoke Proxy function in the Construct Spectrum
Administration subsystem. The subprogram proxy sets up an
online environment that simulates the client/server
environment and allows you to use dl the features of the
Natural Debugging facility.

Menu bar on aweb page containing links to other pages or
actions.

Individual computer or, occasionally, another type of
machine in a network.
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Term

Definition (continued)

nucleus

object

overflow
condition

parent model

ping

platform

project

property

regular expression

remote call

resource

security cache

server

server application

service

See Natural Construct nucleus, page 98.

Any application component, such as aform or record. A
business object is agroup of services related to acommon
business entity, such as Customer, Order, or Department.

Situation where there are more fields than can be displayed
on adialog.

Super maodel that collects parameters for child models and
generates specifications.

Request sent to a service to determine whether the serviceis
running.

Piece of equipment that, together with its operating system,
serves as a base on which you can build other systems. For
example, an MV S mainframe computer can serveasa
platform for alarge accounting system.

Collection of files used to build an application in Visual
Basic.

Characteristic of an object, such as size, caption, or color. In
Construct Spectrum, it refersto the data settings or attributes
for an object in Visual Basic.

String-searching criteriato scan for a specified text string
and, optionally, substitute another string. For example, a
regular expression can search for “ Construct Spectrum” and
replace each occurrence with “ Spectrum” alone.

Communication with an object residing in a different
location, such as a server.

Text or binary value that can be localized. See also
localization, page 96.

File used to store recently-accessed security data.

Computer that provides services to another computer (called
aclient) and responds to requests for services. On
multitasking machines, a process that provides servicesto
another processis called a server.

Application that runs on a server machine.

Software service that runs on a server. Severa services can
run on one server.
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Term Definition (continued)

service exit Exposed exit routine called by the Spectrum dispatch
service; it can be replaced by auser-supplied routine.

service log File used to store service log data.

shutdown Command sent to a service to terminate the service.

Simple object access
protocol (SOAP)

software devel opment
kit (SDK)

Spectrum client/server
application

Spectrum Control
record

Spectrum Dispatch
Client (SDC)

Spectrum dispatch
service

Spectrum security
service

Spectrum Service
Manager

Spectrum service
settings

Spectrum web
application

Spectrum web
framework

XML-based standard communication protocol to interact
with Web services.

See toolkit, page 101.

Application created using the Construct Spectrum wizards
and add-ins. Users access mainframe business functions and
data through a Visual Basic component running on a
Windows platform.

Record that is created daily and contains system control and
statistic data for a Spectrum dispatch service.

Provides the Construct Spectrum data exchange, which
facilitates callsfrom aclient to Natural subprograms running
on aserver.

Middleware component that encapsul ates broker calls on the
server, provides directory services, enforces security, and
invokes backend Natural services.

Component of the Construct Spectrum Administration
subsystem that controls access to application libraries,
objects, and methods.

Client tool supplied with Construct Spectrum that allowsyou
to specify which Spectrum services the client uses to
communicate with the server.

Collection of parameters used to configure a Spectrum
service.

Application created using the Construct Spectrum wizards
and add-ins. It allows users to access mainframe business
functions and data from aweb browser.

Group of Visual Basic modules and classesthat collaborate
to dynamically generate web pages.
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Term

Definition (continued)

Status bar

steplib chain

subprogram
proxy

target module
target object
target subprogram
template parser

token (Spectrum
security)

tool bar

toolbar button

toolkit

trace options

upload data

Areathat displays status information about a selected item,
application, or business object in a client/server application.
It contains sections for amessage, status indicators, and the
current date and time. Status bars are also displayed at the
bottom of an MDI form.

Hierarchy of Natural libraries that determines the location
from which modules are executed.

Natural subprogram called by a Spectrum dispatch serviceto
translate data formats between the client and a Natura
subprogram on the server. Each subprogram requires a
subprogram proxy, which alows Construct Spectrum to
provide a common interface to any subprogram.

See tar get subprogram, page 101.

See tar get subprogram, page 101.

Any Natural subprogram.

Class used to parse HTML or other templates.

Unique, system-generated, identification number used in
place of auser ID and password for multiple calls. Userscan
logon with their user ID and password and then request a
token to usefor later calls.

Bar that provides quick accessto commonly used commands
inan application. A user clicksthe appropriate toolbar button
to perform the action it represents. Any action that can be

performed from atoolbar can also be invoked from a menu.

Icon on atoolbar that alows users to perform an action.

Set of related and reusable classes that provide general-
purpose functionality. An application incorporates classes
from one or more toolkits.

Toolkits, or software development kits (SDKs), emphasize
code reuse and are the object-oriented equivalent of
subroutine libraries. For example, atoolkit can bea
collection of classes for lists, associative tables, or stacks.

Options that specify how to trace messages sent between the
client and server.

Transfer modules from the client to the server.
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Term

Definition (continued)

variant

verification
rule

Web service

Web Service Engine
(WSE)

Web services root

Note:

wildcard

WSDL (Web Service
Definition Language)

XML (Extensible
Markup Language)

XML extract

Visual Basic term identifying alate-binding datatype.
Variants allow Construct Spectrum subroutines or functions
to accept different types of data. The exact typeisdetermined
when they receive the value in Visual Basic.

Predict-defined business rules that are implemented in the
object subprogram on the server and the mai ntenance object
on the client. They also provide default values for derived
fields represented by GUI controls, such as check boxes,
option buttons, or drop-down combo boxes.

Y ou can use verification rules to force users to make a
selection based on one or more choices. For example, if an
application has an input field for the state name, you can
attach a verification ruleto thefield in Predict so that only
valid state names are accepted.

Service to expose data or functionality to the intra/internet.

Core DLL supplied with Construct Spectrum that handles
Spectrum Web service requests from IS (* .sws requests).

Main/root directory (folder) for Spectrum Web services. By
default, the name of the Web services root directory is
SpectrumWebServices. For example:

http://machi ne nanme/ Spect r umbSer vi ces
C:.\'i net pub\ www oot \ Spect rumAébServi ces

For examples used in this documentation, assume the Web
Services root is Spect r umebSer vi ces.

Character or symbol that qualifies aselection, such as“*”,
“<”, or*>", For example, using avalue followed by an
asterisk (*) indicates arange of file names beginning with
that value. To list all modulesthat begin with “Maint”, enter
“Maint*” asthe selection criteria.

XML document used to describe a Web service.

Industry-accepted standard language used to transmit data.

Extract information from Predict and other sources, whichis
stored on the client as metadatain XML format. This
includes information about business objects, as well as the
formatting used by wizardsto build application components.
See also metadata, page 97.
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Symbols
NET

mapping .sws requests to WSE, 72

.SWS
mapping, 72

A

Accessing
Configuration editor, 16
Active server page (ASP) script
definition of, 91
ActiveX business object (ABO)
definition of, 91
ActiveX DLL
definition of, 91
Advanced Options window
Linking tab, 58
Valuelist tab, 60
AfterCallnat event
description, 75
AfterCallnatEventArgs event
arguments, 76
Application library
definition of, 91
Application service definition
definition of, 91
Application services
definition of, 91
Architecture
definition of, 91
Arguments
event, 75
Assembly
definition of, 91
Attributes
excluding during an update, 84
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BDT class
definition of, 92
BDT Configuration File
Configuration editor, 17
BDT controller class
definition of, 92
BDT controller object
definition of, 92
BDT modifier
definition of, 92
BDT modifiers
description, 37
separating multiple, 37
BDT node
BDTs.xml file, 80
BDT procedure
definition of, 92
BDTAIlpha
modifiers, 38
BDTBoolean
modifiers, 39
BDTCurrency
modifiers, 40
BDTDateTime
modifiers, 40
BDTHexByte
modifiers, 40
BDTNumeric
modifiers, 41
BDTs
Web.config file, 71
BDTs.xml file
XML nodes, 80
BeforeCallnat event
description, 74
BeforeCallnatEventArgs event
arguments, 76



Construct Spectrum SDK for Microsoft .NET Framework

Browse data cache
definition of, 91
Browse dialog
definition of, 91
Browse for M odule window
description, 26
Browse process
definition of, 92
Browse window
definition of, 92
Browser
requirements
Web Application Builder, 47
Business data types (BDTs)
creating custom, 79
definition of, 92
description, 37
overriding defaults
Web Service wizard, 86
supplied, 38

C

Cache
definition of, 92
Cardinality
definition of, 92
CDAOBJ2 PDA
structure, 85
CheckBox
HTML control
description, 57
Child model
definition of, 93
Class
event handler
creating custom, 77
Client application
definition of, 93
Code
adding custom, 74
custom
modifying Web.config file, 78
Code Frame
Configuration editor, 17
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Combo Box
HTML control
description, 57
Combo box
adding list of valid values, 60
Complex redefine
definition of, 93
Compression
definition of, 93
Configuration editor
accessing, 16
settings
runtime component, 16
Configure Browse Keys window
Web Page wizard, 63

Configure HTML window
Advanced Options window
Linking tab, 58
ValuelList tab, 60
Web Page wizard, 56
Configure Menu window
Menu wizard, 64
Configure Methods window
Web Page wizard, 61
Web Service wizard, 27

Configure Page window
Web Page wizard, 53
Configure PDAs window

Web Service wizard, 29

Configure Tertiary Display window

Web Page wizard, 62
Configure Web Service window

Web Service wizard, 31
Configuring

runtime component, 16
Construct Spectrum

definition of, 93

Construct Spectrum Administration

subsystem
definition of, 93

Construct Spectrum SDK for Microsoft

.NET framework
architecture, 3
configuration settings, 15
overview, 2
prerequisite knowledge, 5
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structure of documentation, 6 Dispatch service
supplied wizards, 4 definition of, 93
using the SDK, 19 Dispatcher
Conventions changing, 87
document, 7 definition of, 93
naming runtime environment
for examples, 8 setting, 18
typographical setting for development environment, 14
used in this guide, 7 setting for runtime environment, 14
Create Application window Web.config file, 71
description, 49 Display
Create New Service window HTML control
Web Service wizard, 33 description, 57
Creating Display Width
web application, 47-48 Configure HTML window, 56
Customizing Documentation
adding custom code, 74 related, 9
Domain
D definition of, 93
Double-byte character set (DBCS)
Data updates definition of, 94
tips and techniques, 84 Download data
Database record definition of, 94
definition of, 93
DataType node E
BDTsxml file, 81
DBID Encapsul ation
definition of, 93 definition of, 94
Default Web Service Server Encryption
Configuration editor, 17 definition of, 94
DefaultLanguage Entire Broker service settings
Web.config file, 70 definition of, 94
DELETE action Entire Broker stub
sampleinput, 88 definition of, 94
Deployment Environment
definition of, 93 devel opment, 14
Developing Web Applications runtime, 14
layout, 6 ErrorOptions
Development Web.config file, 70
environment, 14 Errors
changing dispatcher, 87 converting BDT, 90
setting up steplibs, 86 correcting during an update, 90
Dialog Event
definition of, 93 definition of, 94
Directory Event handler
Web Services definition of, 94
contents, 68 Event handler class

creating a custom, 77
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EventHandler G
Web.config file, 71 Generate
Evaergfmems - definition of, 95
from WSE Generated module
how handled, 71 definition of, 95
hierarchy, 71 Generating
supplied Spectrum menu, 64
arguments, 75 subprogram proxy, 20
WSE, 74 web page, 51
Examp|es Web service, 23
directory Generation data cache

definition of, 95

Generation Status window
Web Page wizard, 55

web applications, 838
Web services, 88

ExceptionThrown event

description, 75 Web Service wizard, 33
ExceptionThrownEventArgs event after regeneration, 36
arguments, 77 GET action
EXISTS action sample input, 88
sampleinput, 88 Grid
Expre$i on definition of, 95
regular Grid control
definition of, 99 definition of, 96
Group
= definition of, 96
GUI
Field definition of, 96
definition of, 94 GUI control override
Field Length definition of, 96

Configure HTML window, 56
Field override

setting

Web Service wizard, 28

FNR

definition of, 94
Foreign key

definition of, 94
Form

definition of, 95
Form section

definition of, 95
Framework template

definition of, 95
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H
Headings

defining for tertiary grid, 62

Hidden
HTML control
description, 57
Host
definition of, 96
HTML controls
description, 57
HTML fragment
definition of, 96
HTML template
definition of, 96



Index

HTTP Application Root
Configuration editor, 17

http request
definition of, 96

HTTP Web Services Root
Configuration editor, 17

s

mapping .swsfilesto .NET framework,

72
Inheritance

Web.config settings, 71
Initialization

local

Web Servicewizard, 31

INITIALIZE action

sampleinput, 89
Input

SOAP actions

samples, 88

validating, 42
Instantiation

definition of, 96
Internationalization

definition of, 96
Invoking

SOAP Client, 44

Web Service wizard, 24

K

Keyword
definition of, 96

L

Level 1 data block
definition of, 96
Library image file (LIF)
definition of, 96
LIF definitions module
definition of, 96
Linking tab
Advanced Options window, 58
Listing
methods, 87
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Local Application Root
Configuration editor, 17
Local Web Services Root
Configuration editor, 17
Localization
definition of, 96
L ookups
definition of, 97

M

Mainframe
confirming Spectrum data, 21
Maintain Application Service Definitions
panel
verifying Spectrum data, 22
Maintenance dialog
definition of, 97
M ai ntenance window
definition of, 97
Mapping
.SWs, 72
MDI child
definition of, 97
MDI frame
definition of, 97
MDI parent
definition of, 97
Menu
definition of, 97
generating for aweb application, 64
regenerating, 65
Menu bar
definition of, 97
Menu wizard
Configure Menu window, 64
generating a menu, 64
regenerating a menu, 65
M essage numbers
using
Web Service wizard, 29
M essageDatabase
Web.config file, 69
M etadata
definition of, 97
Method
definition of, 98
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Methods Natural Debugging facility
listing, 87 definition of, 98
permitted on the client Natural subprogram

setting, 27 preparing for client/server access, 20

Model Navigation bar
definition of, 98 definition of, 98

Modifiers NEXT action
BDT, 37 sampleinput, 88
CASE, 38 Node
DEC, 41 . definition of, 98
Ell\ipl ayTimeFormat, 40 Nucleus

BDTBoolean, 39 definition of, 99

BDTNumeric, 41

GS, 41 O

HexSuffix, 40 )

|SDate, 40 Object

oll, 39 definition of, 99

ROUND, 41 Overflow condition

SCIENTIFIC, 41 definition of, 99

SIGN, 41 Override

TRIM, 38 field

XML, 40 setting for Web Service wizard, 28

ZERO

BDTCurrency, 40
BDTNumeric, 41 P

Modifying Parent model

Web.config file, 68 definition of, 99
Module PDAs

definition of, 98 configuring
More column Web Service wizard, 29

Configure HTML window, 59-60 Ping
Morefield definition of, 99

Configure HTML window, 56 Platform
Multi-level security definition of, 99

definition of, 98 Predict keywords
Multilingual BDTs, 38

Web services, 29 Project
Multiple-document interface (MDI) definition of, 99

definition of, 98 Project Templates

Configuration editor, 17
N Property
definition of, 99

Namespace name Proxy

verifying, 84 subprogram
Natural Construct nucleus generating, 20

definition of, 98
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R Select Web Service window
. Web Page wizard, 52
Radio button Server
R$d|§gtlt|st of valid values, 60 definition of, 99
ioButton -
Server application
HTML control definition of, 99
description, 57 Service
Ready to Generate window c
. definition of, 99
Web Page wizard, 54 Sarvi .
Web Service wizard, 32 rvice exit
. definition of, 100
Regenerating

Servicelog

el definition of, 100
Web service, 35 Setting .
making changes accessible to users, zero suppression, 90
36 Shutdown
Regular expression definition of, 100
definition of, 99 SOAP
Remote call definition of, 100
definition of, 99 SOAP Client
Resource creating a request for security token, 73
definition of, 99 invoking, 44 ,
RetrieveM etaData testing aWeb service, 43
Web.config file, 69 SOAP messages
Root directory sample, 88 .
Web services Software development kit (SDK)
adding, 82 definition of, 100
Runtime Spectrum client/server application
environment, 14 definition of, 100
changing dispatcher, 87 Spectrum Control record
setting dispatcher, 18 definition of, 100
setting up steplibs, 86 Spectrum data
steplib chain, 14 confirming on mainframe, 21
Runtime component verifying
configuring, 16 Maintain Application Service
Definitions panel, 22
S Spectyum Dispatch Client (SDC)
definition of, 100
Saving Spectrum dispatch service
Web service, 24 definition of, 100
Security cache Spectrum security service
definition of, 99 definition of, 100
Security mode Spectrum security token
setting for web application, 49 creating arequest for, 73
Security token definition of, 101
creating request for, 73 Spectrum Service Manager
Select Subprogram window definition of, 100

Web Service wizard, 25
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Spectrum service settings
definition of, 100
Spectrum web application
definition of, 100
Spectrum web framework
definition of, 100
Spectrum Web services
configuring
runtime component, 16
SpectrumSecurity
Web.config file, 70
SPEEventArgs
supplied Spectrum events
arguments, 75
Start window
Web Page wizard, 51
Web Service wizard, 24
Status bar
definition of, 101
Steplib chain
definition of, 101
runtime environment, 14
Steplibs
setting up, 86
STORE action
sampleinput, 89
Subprogram proxy
definition of, 101
generating, 20

T

Target module
definition of, 101
Target object
definition of, 101
Target subprogram
definition of, 101
Template parser
definition of, 101
Tertiary grid
defining headings, 62
Testing
Web service, 43
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TextArea

HTML control

description, 57

TextBox

HTML control

description, 57

Token

creating request for, 73

definition of, 101
Toolbar

definition of, 101
Toolbar button

definition of, 101
Toolkit

definition of, 101
Trace options

definition of, 101
Troubleshooting

tips and techniques, 83
Typographical conventions

used in this guide, 7

U

Update
correcting errors, 90
UPDATE action
sampleinput, 89
Upload data
definition of, 101

Vv

ValidateUser event
description, 74
ValidateUserEventArgs event

arguments, 76
Validating

input, 42
ValuelList tab

Advanced Options window, 60

Variant
definition of, 102
Verification rule
definition of, 102
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w

Web application
architecture, 47
creating, 4748
generating

menu, 64

setting security mode, 49

Web Application Builder
browser requirements, 47
description, 47

Web Application Builder window
description, 48

Web page
generating, 51
regenerating, 63

Web Page wizard
Configure Browse Keys window, 63
Configure HTML window, 56
Configure Methods window, 61
Configure Page window, 53
Configure Tertiary Display window, 62
generating web page, 51
Generation Status window, 55
Ready to Generate window, 54
regenerating aweb page, 63
Select Web Service window, 52
Start window, 51

Web service
adding custom code, 74
configuring, 31
contents of Web.config file, 68
definition of, 102
generating, 23
making changes accessible to users, 36
regenerating, 35
retrieving previously saved
specifications, 25
saving, 24
testing, 43

Web Service Engine (WSE)
definition of, 102
events, 74
handling events, 71

Web Servicewizard
Configure Methods window, 27
Configure PDAs window, 29
Configure Web Service window, 31
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Create New Service window, 33
Generation Status window, 33
invoking, 24
Ready to Generate window, 32
Select Subprogram window, 25
Start window, 24

Web services
adding aroot directory, 82
creating multilingual, 29

Web services root
definition of, 102

Web services root directory
contents, 68

Web.config file

global, 68

inheritance, 71

inheriting events, 71

local, 68

modifying, 68

for custom code, 78

Wildcard

definition of, 102
Wizards

supplied with the Construct Spectrum
SDK for Microsoft .NET framework, 4

WSDL
definition of, 102

WSE
Web service engine
definition of, 102

X

XML
definition of, 102

XML extract
definition of, 102

XML nodes
BDTs.xml file, 80

XML tag name
defining, 30

Z

Zero suppression
setting, 90
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