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Preface

IBM U2 Web Services Developer is designed for customers to provide asimple and
easy environment to publish their UniVerse database resource as web services, with
minimum knowledge of XML, SOAP, WSDL, and so forth.

The IBM U2 Web Services Developer Tool allows you to select different database
resources, and publish them as web services, such as subroutines and query
commands. You can also configure and monitor the U2 Web Service Server.



Organization of ThisManual

This manual contains the following:

Chapter 1, “Installing U2 Web Services Development Tool,” describes the step-by-
step instructions to install U2 Web Services Development.

Chapter 2, “Adding and Connecting to Servers,” describes how to create UniVerse
and SOAP servers, and how to connect to those servers.

Chapter 3, “Creating a Query Web Service,” describes how to create a web service
using UniVerse RetrieVe or UniVerse SQL .

Chapter 4, “Creating a Subroutine Web Service,” describes how to create aweb
service using a UniVerse BASIC subroutine.

Chapter 5, “Miscellaneous Features,” describes miscellanousfeatures of the IBM U2
Web Services Devel oper.

UniVerse SQL User Guide



Documentation Conventions

This manual uses the following conventions:

Convention

Usage

Bold

UPPERCASE

Italic

Courier

Courier Bold

[]
{1}

itemA | itemB

In syntax, bold indicates commands, function names, and
options. In text, bold indicates keys to press, function names,
menu selections, and MS-DOS commands.

In syntax, uppercase indicates UniVerse commands, keywords,
and options; UniVerse BASIC statements and functions; and
SQL statements and keywords. In text, uppercase a so indicates
UniVerseidentifiers such asfile names, account names, schema
names, and Windows file names and paths.

In syntax, italic indicates information that you supply. In text,
italic also indicates UNIX commands and options, file names,
and paths.

Courier indicates examples of source code and system outpui.

In examples, courier bold indicates charactersthat the user types
or keys the user presses (for example, <Return>).

Brackets enclose optional items. Do not type the brackets unless
indicated.

Braces enclose nonoptional items from which you must select at
least one. Do not type the braces.

A vertical bar separating items indicates that you can choose
only oneitem. Do not type the vertical bar.

Three periods indicate that more of the same type of item can
optionally follow.

A right arrow between menu options indicates you should
choose each option in sequence. For example, “Choose
FileaExit” meansyou should choose File from the menu bar,
then choose EXit from the File pull-down menu.

Item mark. For example, the item mark () in the following
string delimits elements 1 and 2, and elements 3 and 4:
1I2F314V5

Documentation Conventions



Convention

Usage

F

Field mark. For example, the field mark (F) in the following
string delimits elements FLD1 and VAL 1:
FLD1FVAL1VSUBV1SSUBV2

Value mark. For example, the value mark (v) in the following
string delimits elements VAL 1 and SUBV 1:
FLD1FVAL1VSUBV1SSUBV2

Subvalue mark. For example, the subvalue mark (s) in the
following string delimits elements SUBV1 and SUBV 2:
FLD1FVAL1VSUBV1SSUBV2

Text mark. For example, thetext mark (1) inthefollowing string
delimits elements 4 and 5: 1F2s3v4T5

iv  UniVerse SQL User Guide

Documentation Conventions (Continued)

The following conventions are al so used:

B Syntax definitions and examples are indented for ease in reading.

B All punctuation marks included in the syntax—for example, commas,
parentheses, or quotation marks—are required unless otherwise indicated.

B Syntax linesthat do not fit on onelinein thismanual are continued on subse-
guent lines. When entering syntax, type the entire syntax entry, including
the continuation lines, on the same input line.



UniVer se Documentation

UniVerse documentation includes the following:
UniVerse I nstallation Guide: Contains instructions for installing UniVerse 10.2.

UniVerse New Features Version 10.2: Describes enhancements and changes made
in the UniVerse 10.2 release for al UniVerse products.

UniVerse BASIC: Contains comprehensive information about the UniVerse BASIC
language. It isfor experienced programmers.

UniVerse BASIC Commands Reference: Provides syntax, descriptions, and
examples of all UniVerse BASIC commands and functions.

UniVerse BASI C Extensions. Describes the following extensions to UniVerse
BASIC: UniVerse BASIC Socket API, Using CallHTTP, and Using WebSphere MQ
with UniVerse.

UniVerse BASI C SQL Client Interface Guide: Describes how to use the BASIC
SQL Client Interface (BCI), an interface to UniVerse and non-UniVerse databases
from UniVerse BASIC. The BASIC SQL Client Interface uses ODBC-like function
callsto execute SQL statements on local or remote database servers such as
UniVerse, DB2, SYBASE, or INFORMIX. Thisbook is for experienced SQL
programmers.

Administering UniVerse: Describes tasks performed by UniVerse administrators,
such as starting up and shutting down the system, system configuration and mainte-
nance, system security, maintaining and transferring UniVerse accounts, maintaining
peripherals, backing up and restoring files, and managing file and record locks, and
network services. This book includes descriptions of how to use the UniAdmin
program on a Windows client and how to use shell commands on UNIX systemsto
administer UniVerse.

Using UniAdmin: Describes the UniAdmin tool, which enables you to configure
UniVerse, configure and manage servers and databases, and monitor UniVerse
performance and locks.

UniVerse Security Features: Describes security featuresin UniVerse, including
configuring SSL through UniAdmin, using SSL with the CallHttp and Socket
interfaces, using SSL with UniObjects for Java, and automatic data encryption.



vi

UniVerse Transaction Logging and Recovery: Describes the UniVerse transaction
logging subsystem, including both transaction and warmstart logging and recovery.
This book isfor system administrators.

UniVerse System Description: Provides detailed and advanced information about
UniVerse features and capabilitiesfor experienced users. This book describes how to
use UniVerse commands, work in a UniVerse environment, create a UniVerse
database, and maintain UniVersefiles.

UniVerse User Reference: Contains reference pages for all UniVerse commands,
keywords, and user records, allowing experienced usersto refer to syntax details
quickly.

Guide to RetrieVe: Describes RetrieVe, the UniVerse query language that lets users
select, sort, process, and display datain UniVerse files. Thisbook is for users who
are familiar with UniVerse.

Guide to ProVerb: Describes ProVerb, a UniVerse processor used by application
developers to execute prestored procedures called procs. This book describes tasks
such asrelational datatesting, arithmetic processing, and transfers to subroutines. It
also includes reference pages for all ProVerb commands.

Guide to the UniVerse Editor: Describesin detail how to use the Editor, allowing
usersto modify UniVerse files or programs. Thisbook also includes reference pages
for all UniVerse Editor commands.

UniVerse NLS Guide: Describes how to use and manage UniVerse's National
Language Support (NLS). This book isfor users, programmers, and administrators.

UniVerse SQL Administration for DBAs. Describes administrative tasks typically
performed by DBAS, such as maintaining database integrity and security, and
creating and modifying databases. This book is for database administrators (DBAS)
who are familiar with UniVerse.

UniVerse SQL User Guide: Describes how to use SQL functionality in UniVerse
applications. Thisbook isfor application devel opers who are familiar with UniVerse.

UniVerse SQL Reference: Contains reference pages for all SQL statements and
keywords, alowing experienced SQL usersto refer to syntax details quickly. It
includes the complete UniVerse SQL grammar in Backus Naur Form (BNF).

UniVerse SQL User Guide



Related Documentation

The following documentation is also available:

UniVerse GCI Guide: Describes how to use the General Calling Interface (GCI) to
call subroutineswritten in C, C++, or FORTRAN from UniVerse BASIC programs.
Thisbook isfor experienced programmers who are familiar with UniVerse.

UniVerse ODBC Guide: Describes how to install and configure a UniVerse ODBC
server on aUniVerse host system. It also describes how to use UniVerse ODBC
Config and how to install, configure, and use UniVerse ODBC drivers on client
systems. This book is for experienced UniVerse developers who are familiar with
SQL and ODBC.

UV/Net I Guide: Describes UV/Net 11, the UniVerse transparent database
networking facility that lets users access UniVersefiles on remote systems. Thisbook
isfor experienced UniVerse administrators.

UniVerse Guidefor Pick Users: Describes UniVersefor new UniVerse usersfamiliar
with Pick-based systems.

Moving to UniVerse from Pl/open: Describes how to prepare the Pl/open
environment before converting Pl/open applications to run under UniVerse. This
book includes step-by-step procedures for converting INFO/BASIC programs,
accounts, and files. This book is for experienced Pl/open users and does not assume
detailed knowledge of UniVerse.

vii
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APl Documentation

The following books document application programming interfaces (APIs) used for
developing client applications that connect to UniVerse and UniData servers.

Administrative Supplement for Client APIs: Introduces|BM’s seven common APIs,
and provides important information that developers using any of the common APIs
will need. It includes information about the UniRPC, the UCI Config Editor, the
ud_database file, and device licensing.

UCI Developer’s Guide: Describes how to use UCI (Uni Call Interface), an interface
to UniVerse and UniData databases from C-based client programs. UCI uses ODBC-
like function calls to execute SQL statements on local or remote UniVerse and
UniData servers. This book isfor experienced SQL programmers.

IBM JDBC Driver for UniData and UniVerse: Describes UniJDBC, an interface to
UniData and UniVerse databases from JDBC applications. This book isfor experi-
enced programmers and application developers who are familiar with UniData and
UniVerse, Java, JDBC, and who want to write JDBC applications that access these
databases.

I nterCall Developer’s Guide: Describes how to use the InterCall API to access data
on UniVerse and UniData systems from external programs. This book is for experi-
enced programmers who are familiar with UniVerse or UniData.

UniObjects Developer’s Guide: Describes UniObjects, an interface to UniVerse and
UniData systems from Visual Basic. Thisbook isfor experienced programmers and
application developers who are familiar with UniVerse or UniData, and with Visual
Basic, and who want to write Visual Basic programs that access these databases.

UniObjectsfor Java Developer’s Guide: Describes UniObjectsfor Java, aninterface
to UniVerse and UniData systems from Java. This book is for experienced
programmers and application devel operswho arefamiliar with UniVerseor UniData,
and with Java, and who want to write Java programs that access these databases.

UniObjectsfor .NET Developer’s Guide: Describes UniObjects, an interface to
UniVerse and UniData systems from .NET. This book is for experienced
programmers and application devel operswho arefamiliar with UniVerseor UniData,
and with .NET, and who want to write .NET programs that access these databases.

UniVerse SQL User Guide



Using UniOLEDB: Describes how to use UniOLEDB, an interface to UniVerse and
UniDatasystemsfor OLE DB consumers. Thisbook isfor experienced programmers
and application developers who are familiar with UniVerse or UniData, and with
OLE DB, and who want to write OLE DB programs that access these databases.
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The chapter describes how to install the IBM U2 Web Services Devel oper.

To accessthe IBM U2 Web Services Devel oper, you must have UniVerse 10.1.18 or
greater, with connection pooling licensed.
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| nstallation Process

1. Log On Asan Administrator

You must log on with Administrator privilegestoinstall IBM U2 Web Service
Developer. Either log on to the Administrator account on the Windows system, or log
on as a member of thelocal Administrators group.

2. Exit Other Applications

Before proceeding, exit any other Windows applications you may have open.

3. Load the UniVerse Client CD

Place the UniVerse Client CD in your CD-ROM drive. Make sure you have the
UniVerse Product Configuration sheet that isincluded with your media. You will
need this form when you license the product after installation.

1-3 I1BM U2 Web Services Devel oper



4. Executethe Installation

From the Setup screen, click IBM U2 Web Tool, as shown in the following example;

Information Managemant Software
IBM UniVerse®™
Version 10.2

Fead Me First
Elridstdrnin

miDE,

Universe ODBC Client
Uniearse Tools

1Bk U2 Wiz Tool
Crmamic Connect
UniDebugger

Eat

I} Copyight by 1BM Corporation 2006, Al Rights Reserved,

The Welcome window appears. Click Next.
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5. Review License Agreement

The License Agreement dialog box appears, as shown in the following example:

1BM U2 Web Tools Setup =}
License Agreement — |

Please iead the lallowing license agreement caiefully.

B

Intemational Program Licenze Agreement

Patit 1 - General Terms

B DOWMLOADIMG, INSTALLING, COPYING, ACCESSING, OR USIMNG THE
FROGRAM YOU AGREE TO THE TERMS OF THIS AGREEMEMT. IF YOU ARE
ACCEPTIMG THESE TERMS OM BEHALF OF AMOTHER PERSOM OR A COMPAMNY
0OR OTHER LEGAL EMTITY, ¥'OU REPRESENT AMD WaRFRAMT THAT YOU HAVE
FULL AUTHORITY TO BIND THAT PERSON, COMPARNY, OR LEGAL EMTITY TO
THESE TERMS, IF¥OU DO NOT AGREE TO THESE TERMS,

- DO NOT DOWNLOAD, INSTALL, COF'Y, ACCESS, OR USE THE FROGRAM: AND [+

() accept the terms of the licerse agreement

(%) | do ot accept the termns of the lcense agreement

Review the license agreement. If you agree with the terms, select | accept theterms
of the license agreement. If you do not agree, select | do not accept the terms of
the license agreement. If you agree with the terms of the license agreement, click
Next. to proceed with the installation.

1-5 1BM U2 Web Services Devel oper



6. Choose I nstallation L ocation

The Choose Destination L ocation dialog box appears, as shown in the following

example:
[—— ——— — ——
IBM U2 Web Tools Setup
Choose Deslination Location
Select folder whete zetup wil install files,

Setup will install |IBM U2 Web Tooks in the follzwing folder,

Toinstal 1o this folder, click Nexl Ta install to & dfferen foldes. click Biovwese and select
ancthuer falder.

Desbnation Folder

C:AIBMATook:

| <Back | MNet> | [ cancal |

By default, U2 Web Services Developer isinstalled in the C:\IBM\Toolsfolder. If you
want to install U2 Web Services Developer in adifferent location, click Browse to

select that location.

Click Next to proceed with the installation.
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7. Select Featuresto Install

Select the features you want to install, as shown in the following example:

1BM UZ Web Tools Setup
Select Fealures
Select the fealwes selup wil instal,
Select the lealues pou veant 1o install, and deselect the feabures pou do nol want ko instal,
[ 1BM UZ Web Servics Developer 0K |~ Description
U2Web Service Developer
Change
Space Regured on L 0K
Space devalable on G 41073304 K
|nataliskred
[ < Back I Hext » I I Cance I

At Universe 10.2, the only web tool availableto install isIBM U2 Web Services
Developer. Click Next to proceed with the installation.

1-7 1BM U2 Web Services Devel oper



8. Select Program Folder

The Select Program Folder dialog box appears, as shown in the following example:

“IBM U2 Web Tools Setup

Select Program Folder
Pleaze select a program folder.

Sehup will add program icons to the Program Folder listed belowe. “Y'ou may twpe a rew folder
name, of select one from the exisling folders list Chick Mext to continue,

Program Folder:

IBM U2\Web Toold

Esisting Feddess:

Access IBM. Al
Accesyoties

ACD Systems

Adrninishiative Tools

Audohe

AFP Waikbench for Windows

A0 lmztant Messenger

ATET Metwok Clent
Cantazia Sludo 3

B

E]

|nstallSheeld

| <Back | MNeas || Caocel |

By default, IBM U2 Web Services Developer isinstalled in the IBM U2\Web Tools
folder. If you do not want to install it in thisfolder, select the folder where you want
toinstall the product and click Next to continue with the installation.
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9. Copy Files

At this point, the installation process has enough information to begin copying files.
Review the information in the Start Copying Files dialog box, as shown in the
following example:l

IBM U2 Web Tools Setup
Stait Copying Files

Rewview setings before copyirg Hles.

Setup has enough information to stait copying the program files, 1§ you wank to review o
change any setlings, click Back. I you are satelied with the seltings. chck Newd o begn
copying files.

Currenit 5etlings:

| Invstall Directony: A
C:WEMATools L

|Irestall Type:
Upgrade Installstion =

Components:
U2 'web Service Develope:

Frogram Folder; |VJ

[ « Back. " Mt ][ Cancel I

If al of theinormation is correct, click Next to proceed with theinstallation. If itis
not correct, click Back and correct the appropriate information.

IBM U2 Web Services Developer



10. Complete Installation

When theinstallation is compl ete, the Setup Completedia og box appears, as shown

in the following example:

[

Information Management g apup Complete
Software

1B U2 Web Tools Setup i now complete,

[#]iew Releaze Mates

Click Firazh to complebe Setup.

< Back Cancel

If you want to review the release notes, select the View Release Notes box.

Click Finish to complete the installation.

1-10



11. Restart Your Computer

Before you can use IBM U2 Web Services Devel oper, you must restart your
computer. Choose to restart your computer now or at alater time in the following

dialog box:

-

IBM U2 Web Tools Setup

Information Management
Software InstaliShield Wizard Complete

Selup has finished copying fles to your computer,
Eefore pou can use he program, you must iestar Windows o

pOUr coempLiter.

{2 es, | wank b restarl my compuler now,

7 Mo, | will reshant my compeder later,

Click Finigh button to complete Setup,

Click Finish to complete the installation.

1-11  IBM U2 Web Services Developer



Adding and Connecting to
Servers

AddaUniDataor UniVerseServer . . . . . . . . . . . . .
Connect to the UniDataor UniVerse Database . . . . . . . .
Create SOAP Server. . . . . . . . . . . . ...
DefineSSL Settings . . . . . . . . . . . . . ...
Set Connection Properties . . . . . . . . . . . . . .
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The chapter describes how to create UniVerse and SOAP servers, and how to connect
to those servers.

From the Start menu, select All Programs, select IBM U2, select Web Tools, then
click IBM U2 Web ServicesDeveloper. A window similar to thefollowing example
appears:

@ 18M UZ Web Services Developer L:_-ﬂg]'ﬁ
Fle Edt Navgale Serch Window Fum Hep

IHS |- B9 (o

Y U2D8Emphrer 2 = O [ iekome £30 =0
B < | = 7| 1BM U2 Web Services Developer
) U2 Servers (0) This page will help you familiarize with the EBM U2 Yeb Services Developer. 2]
T get started, resd the sections belo and chek on the relsted ks,
Blad Morg.

what you can do with the tool

* Manage S0AP Servers,

* [Manags S0P Servipes

To leann more you can browss the [EM U2 Web Services Disvtloner User
e

——— -\. = g LAl
@z webser,.. 512 T 0 - | = '_—I'
. hl-.;_'l o || O] Properses 2 ._uzntmm'w|mm|": =rim]
— = . *- = = =
& Soop Servers (0] |_!"’ .
_Property | value




Add a UniData or UniVerse Server

From the IBM U2 Web Services Developer window, with the right mouse button
(right-click), click U2 Servers, then click New U2 Server. The Create New U2
Server dialog appears, as shown in the following example:

® Create a New U2 Server '

Create a Hew U2 Server

This wizard creates a newe server definition.

Mame: I

Host: |

* UniData { UniVersa

Advanced...

In the Name box, enter a unique name of the UniVerse or UniData server.
In the Host box, enter avalid network name for the host.

Select either UniData or UniVerse to define the database you are using.

2-4 IBM U2 Web Services Developer



If you want to definethe Protocol Type, RPC port number, RPC Service Name, or the
account to access, click Advanced. The following screen appears:

® Create a New U2 Server x|

Create a New U2 Server

‘This wizard creates a new server defirsbion.

Protocol Type: | Default -]

RPC Port#: | 31438

RPC Service Mame: 1 udcs

Logn Account: | demo

Restore Defaults |

| Finish | Cangel

Protocol Type

In the Protocol Type box, make sure the type of communication you are using to the
server is Default or TCP/IP,

RPC Port Number

In the RPC Port # box, enter the port number of the UniRPC server running on the
host. The default port number is 31438.



RPC Service Name

In the RPC Service Name box, enter the name of the RPC service on your system.
For UniVerse, thisis normally uvcs.

Login Account

In the Login Account box, enter the name of the account to which you want to log
on when accessing UniVerse..

Click Finish. The server you added appears in the U2 DB Explorer portion of the
IBM U2 Web Services Developer window under U2 Servers, as shown in the
following example:

il U2 D8 Explorer 52 } =im )
3 =
= %“l...l_?hrvers w
b myserver

Connect to the UniData or UniVer se Database

Make surethat UniVerse or UniDataare running, and the unirpc daemonis started on
the remote host.

2-6 IBM U2 Web Services Developer



Double-click the server to which you want to connect to the database, then click

Connect. The Connect to U2 Server dialog box appears, as shown in the following

example:

—

'@ Connect to U2 Server

&

Connect to U2 Server
This vaizard cormects to b selected U2 server.

Mame: | myserver
Host: | lecalhest
7 UnData ) Universe
User D: |
Password: |
™ Remember me

[~ Use Proxy Server

Froe Host: i

Proey Poet: j

I Finish |

Cancel

Inthe User I D box, enter your log on name for the server. Enter the corresponding

password in the Password box.

If you do not want to enter your user |D and password in subsequent sessions, select

the Remember M e check box.



Click Finish. The existing accounts and globablly cataloged programs appear under
the UniVerse or UniData server name, as shown in the following example:

i U2 DB Explorer EE g = 0]
g @B Y
=iy u2 Servers (1)
= I yserver

% 1 Accounts (8)
[+ T Catalog Programs (302)

2-8 IBM U2 Web Services Developer



Create SOAP Server

In the U2 Web Services portion of the IBM U2 Web Services Developer window,

right-click Soap Server, then click New SOAP Server. The Add a New SOAP
Server dialog box appears, as shown in the following example:

@ Add a New SOAP Server '

Add a Hew SOAP Server

This wizard creates a new SOAP server,

Server Name: [l
LIRL: | HTTP: f{daireg.s.ibm.com
Pact Numiber: | 5183

Root Path: | ¢ fomfuzsoap Browse... |
Debug Log: [ faee -]

Lo File Mame: |

Mirimurn Connection Pool Size: |T

Maximum Connection Pool Size: | 10

SOAP RequestVaidaon: | false v

Default Hame Space: | HTTF;: f{daireg.svl.ibm.com

Service Cache Size: |T

e-Bad et = | Finish | Cancel

In the Server Name box, enter a unique name for the SOAP server.

Theremainder of the fields are popul ated based on information retrieved by the IBM

U2 Web Services Devel oper tool. You can change any of these fields.



URL

The URL for the SOAP server you specify. The URL isautomatically detected by the
IBM U2 Web Services Developer. We recommend that you not change the URL
unless you are sure the new URL you specify isvalid and accessible.

Port Number

The port number on which the server will listen.

: Note: IBM recommends that you not change the port number unlessthat port number
is used by another service.

Root Path

The path to the root directory where the definitions to the web services are stored.

2-10 IBM U2 Web Services Developer



Debug Log

Indicates whether to start the debug log. If you select true, U2 IBM Web Services
Developer starts the debug log each time you start the server. To disable the debug
log when the server is running, right-click the SOAP server, then select Turn Off

SOAP Server Debug, as shown in the following example;

B3] Mew Web Service

il Stop SOAP Server
Turn Off SOAP Server Debug

You can aso start the debug log when the SOAP server isrunning, if it isdisabled.

Click Soap Server L og to display the SOAP Server Logs, as shown in the following

example:

hu;-m u‘.:ﬂuu\-f Pn:Hl—l hﬂf‘mwm 'I':! % \'.-}-df.-u:—

'rlqwnm

TO0 M 1T 13- 00 RO DVINT
T M 131 13245500 WOT DVENT
00 Bl 13 13595: 00 HOT EVENT
A 13 13- 9500 BOT EVENT
13 13-4 0rk WOT EVENT
13 1200 BOT EVENT
13 10l ST EVENT
13 128500 BOT EVENT
13 13800 DT EVENT
13 13 e T EVENT
18 1o 008 HOT EVENT
13 130 3 WOT EVENT

R
EEEEEEEEE

Grmartay. it HeConte e HHEpC o et s
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IBN U2 Web Services developer displaysthe last 64KB in the SOAP Server log.

To erase the contents of the log file click the eraser icon, as shown in the following
example:

Eraser Icon

To refresh the contents of the log file, click the circular arrowsicon, as shown in the
following example:

W T O

Circular Arrows

Log File Name

The name of the debug log file. By default, the name of the debug log fileis
soapservername.log.

Connection Pool Size

The term connection pooling refers to the technology that pools permanent
connections to data sources for multiple threads to share. It improves application
performance by saving the overhead of making a fresh connection each time oneis
required. Instead of physically terminating aconnection when it is no longer needed,
connections are returned to the pool and an available connection is given to the next
thread with the same credentials.

You can set the minimum and maximum size of the connection pool. If you do not
define these sizes, the minimum size defaultsto 1 and the maximum size defaultsto
10. The minimum size determines the initial size of the connection pool.
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The size of the connection pool changes dynamically between the minimum and
maximum sizes you specify, depending on the system demands. When there are no
pooled connections available, UniVerse either creates another connection, if the
maximum connection pool size has not been reached, or keeps the thread waiting in
the queue until a pooled connection is released or the request times out. If a pooled
connection isidle for a specified time, it is disconnected.

SOAP Request Validation

Specifies whether the server needs to validate the SOAP request before processing.
If thisvalueis set to true, you may experience sight performance degradation, but
will have an extralayer of security.

Default Name Space
The name space for the Web Services you define.

Service Cache Size

For performance purposes, you can set this value to a number greater than 0 to
indicate the number of web service definitions you want to keep in the cache. If you
set this value, the SOAP Server will alwaystry to read the web service definition
from the cachefirst. If you do not set this value, the SOAP Server reloads the web
service each time from disk.

If you are devel oping a web service, we recommend keeping thisvalue at 0. This
setting forces the SOAP Server to reload the new web service definition each time.

Select the Cached Servicestab to display the web services currently loaded in cache.
Click Next.
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Define SSL Settings

If you want to use SSL with the SOAP Server, select the Use SSL check box. The
SOAP Server - Connection Security dialog box appears, as shown in the following
example:
'® Add a New Web Service &
U2 Database - Connection Security

Define UZ database connection security for this Web service,

¥ Lise 550
™ Client Authentication Required

Key Store:

Key Store Password:
Confirm Key Store Password:
ey Password:

Confirm Key Password:

Liser Attharization Method: |

< Back Next > Frieh i Cancel

Key Store

Enter the full path to the key store on the SOAP server, or click Browse to navigate
to the key store.

Key Store Password

Enter the password corresponding to the key store you defined in the K ey Stor e box.

In the Confirm Key Store Password box, reenter the password.
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Key Password

Enter the encryption key password, if one exists, in the Key Passwor d box. Reenter
the password in the Confirm Key Password box.

Enable Authentication

If you want the client to send its certification for authentication, select the Need
Client Authentication check box.

Click Next.
For detailed information about SSL, see UniVerse Security Features.

Set Connection Properties

The U2 Database - Connection Properties dialog box appears, as shown in the
following example:

® Add a New SOAP Server 1=
U2 Database - Connection Properties
Deefirs dafault U2 database conmection properties for this SOAP server, All services defined under this
server will use these connecbon properties unless individualy spedfied.
[™ Specfy defalt database connection properties
I
I
I
I
I
Test Database Connection
<Back Next > Frsh | concel |

2-15



Select the Specify default database connection properties check box.

In the Host box, select host name from the list of available UniData or UniVerse
servers. The remaining fields in the dialog box are populated based on the
information retrieved by the IBM U2 Web Services Devel oper, as shown in the
following example:

'@ Add a New SOAP Server 1=
U2 Database - Connection Properties

Drefires diefaudt U2 database connection properties for this SOAP server. All services defined under this
server will use these connechon proper ties urless individually spedified,

I Spaify defalt datahase connection propertes

Type: [ Foved
Host: [ localhast - myserver] =
Aceent: [wr |
User 10 [ oquseate
Password: | seeswenen
UniRPC Service Mame: | wecs
UniRPC Port Mumber: | 31433
Test Databace Cormecton

qm]mn”w]m

To test the connection to the database, click Test Database Connection.

The following message appears when the connection to the UniData or UniVerse
server is successful.

o

@ Thest Database Connection

\i) Successflly connected o the U2 server,

(o]
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From the U2 Database - Connection Properties dialog box, click Finish.
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CreatingaQuery Web Service

Creating a Query Web Service Using a Drag-and-Drop Operation . . . 34
Adding an Input Parameter . . . . . . . . . . . . . . 3-7
Creating a Query Web Service Using the Wizard. . . . . . . . . 3-10

Executing the Web Service . . . . . . . . . . . . . . . 3-20




This chapter describes how to create aweb service using UniVerse RetrieVe or
UniVerse SQL.

Note: You cannot publish a query that requires interactive user input as a web
service.
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Creating a Query Web Service Using a Drag-and-
Drop Operation

From the IBM U2 Web Services Developer window, right-click the account for
which you want to create aweb service. Click the plus sign (“+”) next to Database
Filesto view the database files available in the account, as shown in the following

example:

i U2 DB Explorer 52 ™ =0
—+l | o
.. PooRB
—|- i Accounts (5) ||
%3 HS.ADMIN
=123 HS.SALES

+ %'u Catalog Programs (66)
- B Database Files
] cusToMER |
] Hs_FILE_ACCESS
] PrRoODUCTS ‘
] states
+-0%. ¥Map Files
+ (23 HS.SERVICE |3

Using a drag-and-drop operation, move the file for which you want to create aweb
service to the appropriate SOAP Server.
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The Add a New Web Service dialog box appears, as shown in the following
example:

'@ Add a New Web Service

-

M
Add a Hew Web Service

Create a new Web service.

Select the service location:
[ myzazp

= - 5047 Servers (1)
[+ Yy E0a0

Service Hame: | CUSTOMER:

Mamespsze: | HTTR:IEM-A2000ZICMED. sl e, com

e

Enter aname for the web service you are creating in the Ser vice Name box.
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Verify or enter the namespace in the Namespace box. Click Finish. Information
about the SOAP service appears in the Web Service portion of the IBM U2 Web
Services Developer dialog box, as shown in the following example:

@ wielome |ﬁ| CUSTOMER. E:s‘--‘\\h_ =EE
Web Service | service Details [
=1-pg) CUSTOMER Mame: | CUSTOMER
2% Database Connection
&} Dynamic Array Defiil  Memespace: | HTTP://IEM-A200DZICME]. 5. bm
=& LIST CUSTOMER
=@ LIST CUSTOMER !
(i} Input
{5} Output
3 | 3

] Properties 53 - U2 Dictionary ; Problems i Console | Soap Server Logl e =]

ERET
Properky [value -
End Paoint HTTP: [fIEM-A200DZICME
Lozal URL JoUSTOMER
Root Path c: fibmfuZsoap/mysoap
Site URL HTTF: [fIEM-A 200D ZTCME
=] | (2]

By default, the IBM U2 Web Services Developer createsa LIST statement which
includes each D-Type dictionary record contained in dictionary for the file you
selected.

3-5 IBM U2 Web Services Developer



Click the query statement to view the details for the statement. The Query Details
dialog box appears, as shown in the following example:

@ wekome (@) cusTovER B =
Web Service | Query Details
= 1] CUSTOMER Command Text: | LIST CUSTOMER SAL FNAME LMAME COME

(& Database Connection Proper
[2) Dynamic Array Definitions Map File Mame: |

=) &% LIST_CUSTOMER Record Hame: | CUSTOMER
= @ LIST CUSTOMER. SAL Fil
(i) Input Input

(o) Cutput [tiame [F.[T.. [Dym... | EE
| Edi

I B)

UniData and UniVerse only support the UniQuery or UniVerse RetrieVe LIST and
SORT commands, or the SQL SELECT command.

Adding an Input Parameter

If you want to add an input parameter, modify the statement that appearsin the
Command Text box, as shown in the following example:

Query Details i
Command Text: | D_DATE SVC_PRICE SVC_START SYC_END SVC_PAID_DATE WITH §iD = 7 -——
Map File Name: |
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The question mark (“?’) acts as a placeholder for the input value. Press CTRL+Sto
save the query, or click the Save icon. The input parameter now appears under the
Web Service Input parameter, as shown in the following example:

@ vielcome |4 CUSTOMER 23 =0
Web Service Query Details |
=g CUSTOMER Command Text: | SYC_END SVC_PAID_DATE ViITH @10 = ?
2 Databace Connaction Proper

[&] Dynamic Array Definitons Map Fie Mame: |
=8 LIST CUSTOMER
[=- ) LIST CUSTOMER SAL Fii,

Record Mame: | CUSTOMER

=1-{i} input Input
9 et S R o
) Quiput arg_ L |1 . =sk.. I—I
Ty I;l'_!-
3 T (2]

Click the input parameter. The Parameter Details dialog box appears, as shown in
the following example:

'@ vicicome | & “CUSTOMER o =5}
Web Service | Parameter Details
=l g5 CUSTOMER ! e
3 Database Connection Eropar [ 55
& Doynamic Array Definitons Postion: |1
= LIST_CUSTOMER Tvne: ] -
= B LIST CUSTOMER SAL FML Lt | bring J
=1 (1) Input
[P] arg_1
{2} Qutput
£ 2]

In the Name box, enter a meaningful name of the input parameter. Thisisthe name
for which you are prompted when you invoke the service.

In the Position box, enter the prompting order of the input parameter.
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Inthe Typebox, select the datatype for the input parameter from thelist. Valid types
are

H  String
B Dynamic array

Enter CTRL+S or the Save icon to save your changes.

3-8



Creating a Query Web Service Using the Wizard

To create a Query Web Service using the wizard, right-click the SOAP server where
you want to creat the service, then click Create New Web Service, as shown in the
following example:

B New Web Service

il Stop SOAP Server
Turn On SOAP Server Debug

of Cu +Dele
L'-g]- -. T m—
[ Paste ft+Inser
M Delete elets
B

ef Exp

1 Refresh
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The Add a New Web Service dialog box appears, as shown in the following
example:

& Add a New Web Service

Add a Hew Web Service
Create & new Web sérvice,

Selact the service location:
| mysnap

=@ 504 Servers (1)
= @ mysozp

Service Mame: |

< Back e = Firrishy Cancel
I | |

Enter the name of the service in the Service Name box.

Verify or enter the namespace for the service in the Namespace box
Click Next.
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The U2 Database - Connection Properties dialog box appears, as shown in the
following example:

—

& Add a New Web Service =
U2 Database - Connection Properties
Define U2 database connection properties for this Web serndice, You must define these
properties if they haven't been defined in the SOAP sarver level.
I Specify database connection
T

|
|
- |
User ID ]
|
|

| 31438

< Back Hext > Firiish I Cancel

If you have not defined the database connection properties at the SOAP Server-level,
you must define them for this Web Service.

Select the Specify database connection check box.

Type

The type of database connection. At thisrelease, the only type of connection
supported is“fixed.”

3-11 I1BM U2 Web Services Devel oper



Host

Select the name of the host server from thelist of UniVerse serversyou have defined.
The server should be running.

Account

Select the account name on the UniVerse server you specified where you want attach
when you connect from the list. This account must contain the data files you are
accessing with the query.

User ID and Password

Inthe User 1D box, enter your log on name for the server. Enter the corresponding
password in the Passwor d box.

UniRPC Service Name
Enter the appropriate UniRPC Service Name in theUniRPC Service Name box. For

UniVerse, the service nameis uvcs. For UniData, the service nameis udcs.

UniRPC Port Number

Enter the port number of the UniRPC server running on the host in the UniRPC Port
Number bos. The default port number is 31438.

To test the connection to the database, click Test Database Connection. If the
connection is successful, the following message appears.

@ Test Database Connection

\il) Successfully conmected to the U2 server,

Click Next.
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The U2 Database - Connection Security dialog box appears, as shown in the
following example:

'® Add a New Web Service %

U2 Database - Connection Security
Define U2 database conmection security for this Wb service,

¥ Lise 550
™ Client Authentication Required

Fey Store:

Key Store Password:
Confirm Key Store Password:
ey Password:

Confirm Key Password:

Llsar futhorization Method: I

< Back Mexct > Fiish I Cancel

Key Sore

Enter the full path to the key store on the SOAP server, or click Browse to navigate
to the key store.

Key Store Password

Enter the password corresponding to the key store you defined in the Key Stor e box.

In the Confirm Key Store Password box, reenter the password.
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Key Password

Enter the encryption key password, if one exists, in the Key Passwor d box. Reenter
the password in the Confirm Key Password box.

Enable Authentication

If you want the client to send its certification for authentication, select the Client
Authentication Required check box.

For detailed information about SSL, see UniVerse Security Features.
Click Next.

The Operation dialog box appears, as shown in the following example:t

@ Add a New Web Service ed
Operation

Spedfy the servioe operation.

Mame: |

Type: = Query ( Subroutine
7~ Query -

| Command: |
Map Fishame: |
Record Name: |

< Back ekt = l Firksh Cancel
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Name

Enter the name for the Web Service you are creating in the Name box.

Type
Select Query asthe type of Web Service you are creating.

Define Query

In the Query area of the Oper ation dialog box, define the Query Command, Map
File Name, and Record Name for the Web Service.

Query Command

Enter the RetrieVe or UniVerse SQL statement in the Command box. At thisrelease
U2 IBM Web Services Developer only support the UniVerse RetrieVe LIST and
SORT commands, or the UniVerse SQL SELECT statement.

If you want to add an input parameter, use aquestion mark (“?") as a placeholder for
the input value. Press CTRL+S to save the query, or click the Save icon. Theinput
parameter appears under the Web Service Input parameter

Map File Name

The name of the mapping fileyou want to use, located inthe & XML& directory. This
field is optional. See UniVerse Guide to RetrieVe for detailed information about the

mapping file.

Record Name

The name of the root element in the XML document the web service creates for the
query you specify. If you have two or more query operations within the same web
service using the same data file, make sure the record name is different for each
operation.
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Click Next. The I nput/Output Parameter s dialog box appears, as shown in the
following example.

a Service
Input/Output Parameters
Specify input/ouput parameters for ths operation.

Input
| Name | Posion | Type | Dynamic Array Name | fudd

Edk
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Click Finish. Theweb service definition appearsin the Web Serviceareaof IBM U2
Web Services Developer window, as shown in the following example:

Web Service

[=1-p=| sample
= Database Connection Properties
[&] Dynamic Array Definitions
[=-- % samplequery
= B LIST CUSTOMER FLLLMAME
(i) Input
(o) Output

If you specified aplacehol der in the web service command, click theinput parameter,
then click arg_1. The Parameter Details dialog box appears, as shown in the
following example:

Web Senvios Parameter Delalls
- 1 paeype Maay: |-Il'L-1
3 Butsbane Cormeston Pracertes ey E
i) Doramsc beriry Defrations Pt [1
= weepisguery Troe g =
< ) LIET CLSTOMES, FULLMAME WETH B30 = § n I _=l
= (i} It
¥l srg_l
) Qutout

In the Name box, enter a meaningful name of the input parameter. Thisisthe name
for which you are prompted when you invoke the service.
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In the Position box, enter the prompting order of the input parameter.

In the Type box, select the datatype for theinput parameter from thelist. Valid types
are:

m  String
B Dynamic array

Enter CTRL+S or the Save icon to save your changes.
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Executing the Web Service
To execute a Web Service, click the Launch icon from the toolbar:
|IBel%- |8 | &%

Launch icon

TheWeb ServicesExplorer window appears. Click theWSDL icon, asshowninthe
following example:

WSDI icon

Under the Navigator area of the Web Services Explorer window, click WSDL
Main. The Open WSDL diaog box appears, as shown in the following example:

[# Actions

e

¥ open wsDL

Enker the URL of 3 WSDL document and chck Go to explore,
W5OL URL Browse,,,

_Go | eset |
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From the U2 Web Service area of the IBM U2 Web Services Developer window,
click the highlighted web service. The properites of the web service appear in the
Properties area of the Web Service window, as shown in the following example:

] #roperties 1 . U2 Dictonary | Problems | Console | Sosp Server Log | Cated Services| |15 32 - 7 = 0]
_Preparty | vabe
End Pont HTTR: JIEMN-A2000FCME) o bm. com:=8 18 OER
1) 1CUST
Local UL jousTOMER
oot Path o2 b A Zsoapinysoap
Sile LRL HTTR: e -4 2000 TICMB ) vl ibm.com

Inthe WSDL URL dialog box, enter the value of the End Point property, then click

Go.

Inthe WSDL Details window, click the operation you want to execute, as shown in
the following example:

|# Actions

2% WsDL Binding Details

Shown below are the detals for ths SOAP <binding- elemant. Ok on an opesmtion to Al
n k= parameters and invoke i or specfy addiional endponts.

« Operations
Hame Doscumentation

LIST CuSTOMER |-

::‘l"
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The Web Service operation promptsyou for input parametersyou previously defined,
as shown in the following example:

@ invoke a WSDL Gperation Soutce

Enter the paramaters of this WSDL operation and chck Go o meoke.
Endpaints

|HTTP://IBM-A2000ZICME]. 5. bm.com8181/CUSTOMER |

= LIST CUSTOMER
CUSTOMER [D string

o | neet
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Enter the input value, then click GO. The IBM U2 Web Services Developer displays
the resulting XML document in the Status area of the Invoke a WSDL Operation
dialog box, as shown in the following example:

i Status

= LIST_CUSTOMERResponse
= ROOT
= CUSTOMER

_ID (string): 2

SAL (string): Ms.

FMAME (string): Dina

LNAME (string): Morris

COMPANY (string): Fast Copy Center

ADDR1 (string): 431 Third Ave.

ADDR2 (string):

CITY (string): Waltham

STATE (string): MA

ZIP (string): 01133

PHOME (string): (617)555-9823

= ORDERS-MY
PRODID (string): C2000
SER_NUM (string): 600782

Click Sourceto view the XML source for the output.
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This chapter describes how to create aweb service using aUniVerse BASIC
subroutine.

Note: You cannot publish a subroutine that requires interactive user input as a web
service.
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Creating a Subroutine Web Service Using a Drag-
and-Drop Operation

From the IBM U2 Web Services Developer window, right-click the account for
which you want to create aweb service. Click the plussign (“+") next to Cataloged
Program to view the subroutines available in the account, as shown in the following
example:

— Note: You must catal og the subroutine before you start the IBM U2 Web Services
Developer. Subroutines may be cataloged globally, locally, or directly.

For information about cataloging UniBasic programs, see the UniData Commands
Reference. For information about cataloging UniVerse BAS C programs, see the
UniVerse User Reference.

In this example, we are using the following subroutine;

SUBROUTINE CUSTOMERSUB (ID, REC)

OPEN "CUSTOMER" TO F.CUST ELSE REC = "'
READ REC FROM F.CUST, ID ELSE REC = ""
CLOSE F.CUST

RETURN
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Using a drag-and-drop operation, move the subroutine for which you want to create

aweb service to the appropriate SOAP Server.

'@ Add a New Web Service

Add a Hew Web Service
Creabe a rew Web service,

Select the service location:

I mysoap

(=i SOAP Servers (1)
i Y080

Senvice Name: | CUSTOMERSUS

Mamespace: | HTTF://daireg.svl.ibm.com

Finish

Enter a name for the web service you are creating in the Service Name box.
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If the subroutine is globally cataloged, click Next. Click the Specify default
database connection properties check box. The U2 Database - Connection
Properties dialog box appears, as shown in the following example:

]

'@ Add a New SOAP Server 1=

U2 Database - Connection Properties

D fines dafaudt U2 databass connaction proper s for Hhis SOAP sarver. All sarvices dafned undar this
server will use these connection properties urdiess individually spedified,

¥ spedfy default database connection properties

Type: | Fived
Hest: [ locaihast - myserver| =]
Aceent: [uv |
User K [ cqustats
Password: | sewenmnen
UniRPC Service Mame: | wecs
LiniRPC Port Mumber: | 31433
Test Datsbace Cormection

¢MFML>|IF-'&Q'|IEM|

Sincethe program isglobally cataloged, the IBM U2 Web Devel oper usesthe default
account of UV. You must change this value to the account you want to execute the
subroutine against, then click Finish.

If the subroutine is not globally cataloged, the Connection Properties dialog box
does not appear.
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Verify or enter the namespace in the Namespace box. Click Finish. Information
about the SOAP service appears in the Web Service portion of the IBM U2 Web
Services Developer dialog box, as shown in the following example:

Web Service

[=-p=| CUSTOMERSUB
- @ Database Connection Properties
[E1 Dynamic Array Definitions
—-#% CALL_CUSTOMERSUE
- T *CUSTOMERSUB
i) Input
(o) Output
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Define Subroutine Parameter s

Click the subroutine for which you are defining parameters. The Subroutine Details

dialog box appears:
® woome [ cusTomERSUS T =)
Web Service | Subroutine Details
= b CUSTOMERSUS Subroutine ; wsT
2 Databacs Cormecton Propeties thne [ EcusTomERsE
[ Dynamic Array Definitions Humber of Parameters: |0
-8 CALL_CUSTOMEASUE oot
=T "CUSTOMERSLE
(i) Trout [ mame [Po... [Type  |oyamica..| | Add
L =]
Output
[ Hame [Pou. [Type | Dynemicad | acd

Enter the name of the subroutine in the Subroutine Name box. Enter the total
number of parameters defined for the subroutinein the Number of Par ameter sbox.
In the example subroutine, we have two parameters, one input, and one output.
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Define Input Parameters

To define the input parameters for the subroutine, click Add in the I nput area of the
Subroutine Details dialog box. The Define Parameter dialog box appears:

Define Parameter

Define a parameter

Mame: |
Pasition: |1
Type: I string ;[

ok | cacel |

In the example subroutine, the input parameter isthe Customer ID, and it isthe first
parameter in the subroutine.

In the Name box, enter a meaningful name for the parameter. This name does not
have to be the same as the one defined in the UniVerse BASIC program. Enter the
position the input parameter appears in the subroutine in the Position box. In the
Type box, enter the data type for the input parameter, the click OK.

Define Output Parameters

To define the output parameters for the subroutine, click Add in the Output area of
the Subroutine Details dialog box. The Define Parameter dialog box appears.
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Enter the name of the output parameter in the Name box. Enter the position of the
output parameter in the subroutine in the Position box. Enter the data type of the
output parameter in the Type box. In our example, the output parameter isadynamic

array.

Define Parameter

Define a parameter

Name: | cusTOMERREC

Position: |2

Type: | dymamic array |
Dwnamic Array Mame: ] | ﬂ

|Ditll:anv:ei|

Enter the name of the dynamic array in the Dynamic Array Name box. You can
choose an existing dynamic array, or create anew one. If the dynamic array you
specify does not exist, a message similar to the following example appears:

r'.'l;l'm\r Dynamic Array

y  Drymamic aray "CLISTOMERREC" doemnt exisk. Do you want to ceate it?

2)
(e e
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Click Yesto define anew dynamic array. The name of the array appears under the
Dynamic Arrays area of the Web Services window, as shown in the following

example:

Web Service

=4 CUSTOMERSUB

(B2 Database Connection Properties

=) [} [Dynamic Arrays|
| -[0] CUSTOMERREC
& & CALL_CUSTOMERSLUB

Double-click the dynamic array for which you want to define fields. The Dynamic
Array Fields dialog box appears, as shown in the following example:

& vocre &) =cusTouERSS B =l
Web Service | Dynamic Array Definition |
= ] CUSTOMERSUS Nama: [CUSTOMERSLE

2 Databacs Conmaction Prooertes
[ Dynamic Array Defritons Mame [ Loe... [ Type | assosi... | Subass.., |

ik

i [l

4-10



You can enter the dynamic arrays manually, or populate them using adrag-and-drop
operation.

To manually add afield, click Add. The Define Field dialog box appears, as shown
in the following example:

'Define Field

Define a figld

Mame: j |

Location: |1

Type: J B LI

QK | Cancel

Enter the name of the field in the dynamic array in the Name box.
Enter the location of the field in the dynamic array in the L ocation box.
Enter the type of field in the Type box. Valid types are:

B s-—Singlevalued
B  mv - Multivalued
B ms-— Multi-subvalued
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To populate the fields, from the Database Files in the account for which you are
creating the web service, move the file pertaining to the dynamic array using a drag-
and-drop operation. The IBM U2 Web Services Developer populates the U2
Dictionary dialog box with each D-type dictionary record, as shown in the following
example:

& Import U2 Dictionary Attributes 5}

U2 Dictionary Attributes
Selact dotionary attributes that you want to import.

| gm | mree | 10c | cotw [ Mame -
O custo D |0 Plon) Customer ID | |
[0 sa O |1 Sakstation |
O Frame D... |2 First Mame
O wae i E Last Marne
[0 comeany D... |4 Company Han
[0 acom: B | 5 Address ne 1
[0 acor2 D.. & Address Ine I
O cor D] 7 City
O state D... |8 P{24) MCU State
O z» b... |9 B{5H) op
L1 rFrone O.. 1 UL IN-0) Telaphane
O erooid B... |1 B LA} Praduct
O ser_tm O | 12 E Serigls |
I:II PRICE Bi... |13 M00,5 Price bl
< | ¥

select A | Deselect Al | Invert Selection

Select the check boxes next to the dictionary record ID you want to include in the
dynamic array. The number of attributes you select must match the number of fields
in the parameter in the subroutine. In our example, we are returning the entire record,
so each dictionary attribute is selected, except for the CUSTID.

Enter CTRL+S or the Save icon to save your dynamic array definition.
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When you have finished defining the parameters of the subroutine, the input param-
eters, output parameters, and dynamic arrays appear in the Web Services area of the
IBM U2 Web Services Developer window, as shown in the following example:

Web Service |

=g CUSTOMERSLS

2 Database Connection Properties
[=|-[&] Dynamic Arrays

{3} CUSTOMERREC
= CALL_CUSTOMERSUB

=Ty CUSTOMERSLUE
=1-(i) Input
[Pl CUSTOMERID
= (a) Cutput
[F] CUSTOMERREC
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Creating a Subrouting Web Service Using the

Wizard

To create a Query Web Service using the wizard, right-click the SOAP server where
you want to creat the service, then click Create New Web Service, as shown in the

following example:

B New Web Service

il Stop SOAP Server
Turn On SOAP Server Debug

of Cu 1Dele
E'-%\I :_.l .....
[ Paste e
M Delete

2 Im

w7 Refresh
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The Add a New Web Service dialog box appears, as shown in the following
example:

& Add a New Web Service

Add a Hew Web Service
Create & new Web sérvice,

Selact the service location:
| mysnap

= @ 504° Servers (1)
=G mysoap

Service Mame: |

e Facl I Next > | Firrish I Cancel

Enter the name of the service in the Service Name box.

Verify or enter the namespace for the service in the Namespace box
Click Next.
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The U2 Database - Connection Properties dialog box appears, as shown in the
following example:

—

LR 0 Pl

& Add a New Web Service =
U2 Database - Connection Properties
Define U2 database connection properties for this Web serndice, You must define these
properties if they haven't been defined in the SOAP sarver level.
I Specify database connection
T 1
1 =]
Liser 10 I
Passn |
| 31438

< Back Hext > Firiish I Cancel

If you have not defined the database connection properties at the SOAP Server-level,
you must define them for this Web Service.

Select the Specify database connection check box.

Type

The type of database connection. At thisrelease, the only type of connection
supported is“fixed.”
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Host

Select the name of the host server from thelist of UniVerse serversyou have defined.
The server should be running.

Account

Select the account name on the UniVerse server you specified where you want attach
when you connect from the list. This account must contain the data files you are
accessing with the subroutine.

User ID and Password

Inthe User 1D box, enter your log on name for the server. Enter the corresponding
password in the Passwor d box.

UniRPC Service Name

Enter the appropriate UniRPC Service Name in theUniRPC Service Name box. For
UniVerse, the service name is uvcs. For UniData, the service nameis udcs.

UniRPC Port Number

Enter the port number of the UniRPC server running on the host in the UniRPC Port
Number bos. The default port number is 31438.

To test the connection to the database, click Test Database Connection. If the
connection is successful, the following message appears:

@ Test Database Connection

\il) Successfully conmected to the U2 server,

Click Next.
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The U2 Database - Connection Security dialog box appears, as shown in the
following example:

@& Add a New Web Service &3
U2 Database - Connection Security
Define U2 database conmection security for this Wb service,

f# Use 550

™ Client Authentication Required
Fey Store: | Erowse. ..
Key Store Password: I
Confirm Key Store Password: |
Key Passward: |
Confirm Ky Password: |
Llsar futhorization Method: I

< Back Next > Frish || Cancel
Key Sore

Enter the full path to the key store on the SOAP server, or click Browse to navigate
to the key store.

Key Store Password

Enter the password corresponding to the key store you defined in the K ey Stor e box.

In the Confirm Key Store Password box, reenter the password.
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Key Password

Enter the encryption key password, if one exists, in the Key Passwor d box. Reenter
the password in the Confirm Key Password box.

Enable Authentication

If you want the client to send its certification for authentication, select the Client
Authentication Required check box.

For detailed information about SSL, see UniVerse Security Features.
Click Next.

The Operation dialog box appears, as shown in the following example:t

@ Add a New Web Service &
Operation

Spedfy the servioe operation.

Mame: |
Type: = Query ( Subroutine

< Back Mext = “-—I Cancel
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Name

Enter the name for the Web Service you are creating in the Name box.

Type

Select Subroutine as the type of Web Service you are creating. The Operation
dialog box appears, as shown in the following example:

'@ Add a New Web Service %]

-

Operation
3 The service name must be specified.

Mame: |

Type:  Query = Subroutine
r—alery

< Back Mewt = Finish Cancel

Define Subroutine

Enter the name of the subroutine in the Subroutine Name box. Enter the total

number of parameters defined for the subroutinein the Number of Par ameter s box.

In the example subroutine, we have two parameters, one input, and one output.
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Click Next.

Define I nput/Output Parameters

The Input/Output Parameter s dialog box appears, as shown in the following
example:

B ——

@ Add a New Web Service &

Input/Qutput Parameters
Spedfy input/ouput parameters for this operation.

Input
| Name | Positon | Type 1Dynari:ﬁ:rayl‘¢ml Add
arg_1 1 shrirg
Edit
< oy L=
Output
| Mame | Position | Type | Dynamic Array Name Il add
arg_out 2 String =

<Back NEdtis | Bch Cancel
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Define Input Parameters

To define the input parameters for the subroutine, highlight the parameter in I nput
area of the Subroutine Details dialog box, then click Edit. The Define Par ameter
dialog box appears:

Define Parameter

Define a parameter

Mame: |
Pasition: |1
Type: | string |

ok | cacel |

In the example subroutine, the input parameter is the Customer ID, and it isthe first
parameter in the subroutine.

In the Name box, enter a meaningful name for the parameter. This name does not
have to be the same as the one defined in the UniVerse BASIC program. Enter the
position the input parameter appears in the subroutine in the Position box. In the
Type box, enter the data type for the input parameter, the click OK.

Define Output Parameters

To define the output parameters for the subroutine, highlight the parameter the IBM
U2 Web Services Developer populated in Output area of the Subroutine Details
dialog box, then click Edit. The Define Parameter dialog box appears.
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Enter the name of the output parameter in the Name box. Enter the position of the
output parameter in the subroutine in the Position box. Enter the data type of the
output parameter in the Type box. In our example, the output parameter isadynamic

array.

Define Parameter

Define a parameter

Name: | cusTOMERREC

Position: |2

Type: | dymamic array |
Dwnamic Array Mame: ] | ﬂ

|Ditll:anv:ei|

Enter the name of the dynamic array in the Dynamic Array Name box. You can
choose an existing dynamic array, or create anew one. If the dynamic array you
specify does not exist, a message similar to the following example appears:

r'.'l;l'm\r Dynamic Array

y  Drymamic aray "CLISTOMERREC" doemnt exisk. Do you want to ceate it?

2)
(e e
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Click Yesto define anew dynamic array. The name of the array appears under the
Dynamic Arrays area of the Web Services window, as shown in the following

example:

Web Service

=4 CUSTOMERSUB

(B2 Database Connection Properties

=) [} [Dynamic Arrays|
| -[0] CUSTOMERREC
& & CALL_CUSTOMERSLUB

Double-click the dynamic array for which you want to define fields. The Dynamic
Array Fields dialog box appears, as shown in the following example:

& vocre &) =cusTouERSS B =l
Web Service | Dynamic Array Definition |
= ] CUSTOMERSUS Nama: [CUSTOMERSLE

2 Databacs Conmaction Prooertes
[ Dynamic Array Defritons Mame [ Loe... [ Type | assosi... | Subass.., |

ik

i [l
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You can enter the dynamic arrays manually, or populate them using adrag-and-drop
operation.

To manually add afield, click Add. The Define Field dialog box appears, as shown
in the following example:

'Define Field

Define a figld

Mame: j |

Location: |1

Type: J B LI

QK | Cancel

Enter the name of the field in the dynamic array in the Name box.
Enter the location of the field in the dynamic array in the L ocation box.
Enter the type of field in the Type box. Valid types are:

B s-—Singlevalued
B  mv - Multivalued
B ms-— Multi-subvalued
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To populate the fields, from the Database Files in the account for which you are
creating the web service, move the file pertaining to the dynamic array using a drag-
and-drop operation. The IBM U2 Web Services Developer populates the U2
Dictionary dialog box with each D-type dictionary record, as shown in the following
example:

& Import U2 Dictionary Attributes 5}

U2 Dictionary Attributes
Selact dotionary attributes that you want to import.

| gm | mree | 10c | cotw [ Mame -
O custo D |0 Plon) Customer ID | |
[0 sa O |1 Sakstation |
O Frame D... |2 First Mame
O wae i E Last Marne
[0 comeany D... |4 Company Han
[0 acom: B | 5 Address ne 1
[0 acor2 D.. & Address Ine I
O cor D] 7 City
O state D... |8 P{24) MCU State
O z» b... |9 B{5H) op
L1 rFrone O.. 1 UL IN-0) Telaphane
O erooid B... |1 B LA} Praduct
O ser_tm O | 12 E Serigls |
I:II PRICE Bi... |13 M00,5 Price bl
< | ¥

select A | Deselect Al | Invert Selection

Select the check boxes next to the dictionary record ID you want to include in the
dynamic array. The number of attributes you select must match the number of fields
in the parameter in the subroutine. In our example, we are returning the entire record,
so each dictionary attribute is selected, except for the CUSTID.

Enter CTRL+S or the Save icon to save your dynamic array definition.
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When you have finished defining the parameters of the subroutine, the input param-
eters, output parameters, and dynamic arrays appear in the Web Services area of the
IBM U2 Web Services Developer window, as shown in the following example:

Web Service |

=g CUSTOMERSLS

2 Database Connection Properties
[=|-[&] Dynamic Arrays

{3} CUSTOMERREC
= CALL_CUSTOMERSUB

=Ty CUSTOMERSLUE
=1-(i) Input
[Pl CUSTOMERID
= (a) Cutput
[F] CUSTOMERREC
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Executing the Web Service

To execute the Web Service, click the Launch icon from the toolbar:
[Hala-1glsls

Launch icon

TheWeb ServicesExplorer window appears. Click theWSDL icon, asshowninthe
following example:

WSDI icon

Under the Navigator area of the Web Services Explorer window, click WSDL
Main. The Open WSDL dialog box appears, as shown in the following example:

[# Actions

e

¥ open wsDL

Enker the URL of 3 WSDL document and chck Go to explore,
W5OL URL Browse,,,

_Go | eset |
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From the U2 Web Service area of the IBM U2 Web Services Developer window,
click the web service you want to execute. The properites of the web service appear

in the Properties area of the Web Service window, as shown in the following
example:

(5 reperties 51 - L2 Dictionary | Probiems | Corsole | Sop Serverbog | CochedSeniems | |5 50 T T 0O
{3perty | vaim

End Point TP jlaineg.vid b com:B 18 UCUSTOMERSLS

Local LRL JUSTONERSUD

ReatPas £ L Tneag o

SonlAL TPz jdaineg. s bm.com

Inthe WSDL URL dialog box, enter the value of the End Point property, then click
Go.

Inthe WSDL Details window, click the operation you want to execute, as shown in
the following example:

[# Actions

2% wsDL Binding Details

Shawn balyw are the detais for this S0AP <bindng:> element. Cick on 3n operation to fil
in its parameters and invoke & or speciy addiional endpaints,

= Operations

Hame | Documentation
Call CUSTOMERSUB | =

Click the operation you want to execute, in this case, CALL CUSTOMERSUB.
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The Web Service operation promptsyou for input parametersyou previously defined,

as shown in the following example:

Actions

! Invoke a WSDL Operation

Enter the parameters of this WSDL operation and cick Go to invoke.

Endpoints

| HTTP://1BM-A200DZ1CMB).5v1,bm.com:8181/CUSTOMERSUE |+ |

* CALlL CUSTOMERSUB
CUSTOMERID string
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Enter the input value, then click GO. TheIBM U2 Web Services Developer displays
the resulting XML document in the Status area of the Invoke a WSDL Operation
dialog box, as shown in the following example:

i Status

= LIST_CUSTOMERResponse
= ROOT
= CUSTOMER

_ID (string): 2

SAL (string): Ms.

FMAME (string): Dina

LNAME (string): Morris

COMPANY (string): Fast Copy Center

ADDR1 (string): 431 Third Ave.

ADDR2 (string):

CITY (string): Waltham

STATE (string): MA

ZIP (string): 01133

PHOME (string): (617)555-9823

= ORDERS-MY
PRODID (string): C2000
SER_NUM (string): 600782
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M iscellaneous Features

Displaying Properties . . . .
Displaying Server Properties.
Displaying Account Properties .
Displaying File Properties

Displaying File Dictionaries .

Displaying SOAP Server Logs

Displaying Cached Services .
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Thischapter describes miscellenousfeatures of the IBM U2 Web Services Devel oper.
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Displaying Properties

You can display the properties of aserver, account or filein the Propertiesareato of
the IBM U2 Web Services Devel oper window.

Displaying Server Properties

To display the properties of a server, click the server for which you want to display
properties. The properties of that server appear in the Propertiesare of the IBM U2
Web Services Developer window, as shown in the following example:

| [ Properties §3 . L2 Dictionary | Problems | Console | Soap Server Log | Cached Services

Property | value
Database Name myserver
Database Type Universe
Hist localhost
Version 10,20

The Database Name is the name of the server you created.

The Database Type isthe type of database to which you are connected. Valid types
are UniVerse or UniData.

The Host is the host name.

The Version isthe version number of the Database Type to which you are
connected.
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Displaying Account Properties

To display the properties of an account, click the account for which you want to
display properties. The properties of that account appear in the Propertiesareaof the
IBM U2 Web Services Developer window, as shown in the following example:

| (£] Properties &3 ™. U2 Dictionary Problems | Console | Soap Server Log Cached Services |

Property | value
Account Mame H5, ADMIN
Account Path CEMIVIHS. ADMIN

The Account Name is the name of the account on the server.

The Account Path isthe full path to the account on the server.

Displaying File Properties

To display the properties of afile, click the account where the file resides, then click
the file for which you want to display properties The properties of that file appear in
the Properties area of the IBM Web Services Devel oper window, as shown in the
following example:

[] Properties &% ™. U2 Dictionary | Problems | Console | Soap Server Log | Cached Services

Property ' Value
Data File Path HS. ADMIN
Dictionary Path Or_HS. ADMIN
File Mame HS. ADMIN, MEMULFILE
File Type Database File -F
Is ED File? Mo

The Data File Path isthe path to thefile. If thefile resideslocally, thisfield displays
the name of thefile. If thefile residesin aremote location, thisfield displaysthefull
path to thefile.
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The Dictionary Path is the name of the dictionary for the file you selected.
The File Name is the name of thefile.
The File Typeisthe type of file.

IsEDA Fileindicateswhether thefileisan EDA file or not. Thisoptionisonly valid
on a UniData database.
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Displaying File Dictionaries

To display the dictionary or afile, click the file for which you want to display the
dictionary, the click the U2 Dictionary tab. Information similar to the following
example appears:

Propertes | 3 UZDickonary &1 Probiems | Console | Soap Server Log | Cached Services

myserver | HS.SALES [ Datsbase Fies | CLISTOMER

[ ) |7 |woc | core | Hame | FommaT |aM | assoc |

— CUSTOMER:
&0 D.. 0 CLSTOMER hli s
CUSTID 0. 0O POy Custpmer 10 108 -
AL (=BT Salutaton a H]
FHANE D.. 2 Frst Hame 1 5
LMAME D.. 3 st Plame 16T 5
COMPANY  Du.. 4 Company Hame 27 5
ARCE nls ey T 5

IBM U2 Web Services Developer displays each record in dictionary, with the
following information:

B Dictionary Record ID.

B Typeof dictionary record.

B Field location of the dictionary record if a D-type record, formulaif an |-
type record, or association components if a PH-type record.

Conversion formula, if specified.

Display name, if specified.

Format code.

Singlevalue or multivalued code.
Association name, if part of an association.
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Displaying SOAP Server Logs

Click Soap Server L og to display the SOAP Server Logs, as shown in the following
example:

(e[t [l e [ B 1y o v

 rureg. |
120005 Dl 13 135455005 BT EVENT [ Do rm, W oD Sty ver Lind S0MF Serves FepniLnd a0l Server, iava T 1 2 ]
I 1
00 B 13 1245500 FOT DVINT ] oD perver Lind S DA v LN OkR Tareer jaa TP 1 > et mvpaaoLng0a? 1,00 1
|00 i 13 13545008 MOIT DVENT i orveoa. R LIS G e LS Tk S, a8 0 > mysoap Debug = faine
(00 Sl 13 1354500 HDT OVINT | nairfoom e u] onecan perver Un Db Gerwer_rmpndLUndG ke Garenr. avea 1> Shartng ron-eeoune peroer... porb=8111]
|00 Bl 13 13- 9GS WO EVENT comLbre L rvsan e ver NS DU erenr_mar UneSDArSeroer. e 1410 5 mryenag mas PP = 12
12000 Sl 13 124508 WOT EVENT reud orscan e e LSO e e LSO S e 190 )01 3 myitap mnCR oot =
I'*:m.u 13 e =T EVENT U A ecag) B T L A e W i LN S e v 150 ] > Ty BT eorE Cache R =0

{2008l 13 1i-a5:08 WOT EVENT
13908 2 15 12-95:0 BT EVENT

o noray it e e e kol A0 T Starteg Jthy 4.1 x

Grmartay. hit HetConte e H{HERCantent. jarva: LA I00 > Siarted Fepsler b [f]

|00 S 19 130808 WOT EVENT org. oy it Socke nbener  ylar tiSodor i fener_arva 165 Sharted Socketaterer on 0.0.0.0:3181

12008 b 13 13- B8 T EVENT oy o By _hik P e rle BHEperor Java i PR T Slarted org mor thay. i i Igderver G0 400,

|30 Bl 14 12008 BT EVENT e L gy vy LSO er e blary i’ et 3 (LIRS0 AP o ver Mtrtar. i BT 10 The idriler’ For' ritad &
130068 S 19 1930 %) BT EvENT "I'h'!H it i 1 urmaia terve LndOditme e Mo b moeilUnd 08 e e it b e LOT)0 L cebagy 20 tormmard s e
(20008 Bl 19 100341 WOT DERG [Thresd: Slosm ibre.u? ursesn derver Undddwierseronin funilnddaiterve Moo Jra: 1801 x DEBG O i, |

IBN U2 Web Services developer displays the last 64KB in the SOAP Server log.

To erase the contents of the log file click the eraser icon, as shown in the following
example:

L a w

f

Eraser Icon

To refresh the contents of the log file, click the circular arrowsicon, as shown in the
following example:

i = 8

f

Circular Arrows
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Displaying Cached Services

When you define the properties for your SOAP Server, you can specify the Server
Cache Size, as shown in the following example:

# Update a SOAP Server ||

Update a SOAP Server
This wizard updates the SOAP terver datals,

Saryer Name: | myessp

LRL: | HTTR:idareg.svi. bm_com

Port Murrbr: [a181

Riat Path: | 2 fioen fuzsoan fmyenan Bira
Debug Log: m

L File Marme: | mysoap.log

Minimum Comnection Pool Size: [ 1

M Cornection Pool Size: | 10

SOAP Request Valdaton: | ke |

Diefait Marme Space: [ HTTP: jfelaireg o m_cam
Service Cache Size: B

|

For performance purposes, you can set thisval ue to number of web services currently
running, or larger. If you do not set this value, the SOAP Server reloads the web
service each time. If you do set this value, next time aweb service is needed, the
SOAP Server readsit from cache.

|mt}]mc&1ﬂdl

If you are developing aweb service, we recommend keeping this value at 0.
Otherwise, the SOAP Server rel oads the cache each time the web serviceis changed.

Select the Cached Servicestab to display the web services currently loaded in cache.
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The chapter describes how to access Web Services programatically.

A defined Web Service isidentified by its URL. The format of the URL is:
SOAPserverURL /virtual_directory path/servicename

SOAPserver URL is defined when you create a new SOAP server.

virtual_directory path is a path relative to the configurable root directory of the
SOAP server.

servicename is the name of the web service.

You can identify the URL for the Web Service from the IBM U2 Web Services
Developer.

Viewing the Web Service URL

From the IBM U2 Web Services Devel oper main window, expand the Web Server

where the web service islocated, as shown in the following example:
@ 2Webser... 2101 T 0O
4, b=
| 1 1]
—- i SOAP Servers (1)
= &) Inysosp
p= CUSTOMER
B CUSTOMERSUS
B CUSTOMERSUS_1
k=] meat
b sample
samplesubr
test

(11

5
=
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Click theweb service for which you want to view the URL. Click the Propertiestab.
The URL for the web service appearsin the End Point field, as shown in the
following example:

|| [ ropertes 7 . U2 Dictionary | Probiems | Corsole | Soep Server Log | Cached Services 5 RS0
|| Praperty | ol
| T Erdeont WTTR: jclaireg o, bm, com:E 181 /CLIS TOMER
Local LAL JELISTOMER
Rout Fath o fibmjuisoapfmysoap
| Site= LRL MR idareg. . tm.com
LA . »

View the WSDL File

To view the WSDL file for aweb service, enter the URL in a browser. The contents
of the WSDL file appears, as shown in the following example:

<l version="1.0" encodng="UTF-8* 7>
= cwsdl:definitions targetiamespace="HTTP:/ fclalreg. svl.ibm_com*

smlaa: intf="MTTP;/ felaireg.svlibm com® smins: wedlpaap="http: ! / sche mos,omiseap, ong S wsdl/ sooap

aming:usde"hibtp S wewe, w30/ 2001 XMLSChama®

amins:wsd ="http:/ fschemas.xmisoap.org/ wsdl/ ">

= corsdl; typass
= zxchema olomentFormDofaut="qualifled® targetNamespace="HTTI: f f dalbreg.svl ibm.osm®
srelies =" S Fvewied, w08 2001 f KMLUSChema® sl o i ="HTTR: f /claieodg, sl ilkin.com™s
= galemant nams="0RDERS" >
- coomplaxTypes
- CEEGUENCE S

celemant nama="PRODID" typa="string" />
celemant name="SER_NUM" type="string" />
celement name="PRICE" type="string" /=
selement name="BUY_DATE® type="string" /=
<alemant nama="PAID_DATE" type ="string" />
<element name="$¥C_PRICE" type="string" />
celement name="5¥C_START" type="string"® /=
<alemant nama="SVC_END" typa="string” />
cElemant nama="SYC_PAID_DATE® type="string" /=
welement name="DISCOUNT® type="string" />
calemant name="MESCRIPTION" typa ="string” />

alasnam s BT PRTSET G s Pkl la
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Programming a Web Services Client

To write a Web Services client program, you create an object of aproxy class, then
call the methods for that object.

Many software tools can accept aWSDL file and generate proxy classesin many
kinds of languages, including Java, C#, VB.NET, and so forth.

Proxy classes can be generated automatically because the definition contained in a
WSDL file gives a complete description of the interfaces to the Web service you
define, including the XML schemas of the input and output data, the SOAP bindings
to these schemas, the transportation protocol, and so forth.

The proxy classes include a service proxy class, as well as several classes that
represent data structures used in the Web Services. These classes are self-
explanatory.

Generating a Client Proxy in IBM Websphere
Application Developer

To generate aWeb Service client proxy in IBM Wehsphere Application Developer,
select New from the menu, choose Web service client and the project type, then
follow theinstructionsfrom thewizard. Providethe URL of theWSDL file. For more
information, see the documentation for the IBM Websphere Application Developer.

Generating a Client Proxy in Visual Studio.Net

To generate aWeb Service client proxy in Visual Studio.NET, start a new project,
then add a Web Reference. The Add Web Reference wizard promptsfor the URL for
the WSDL file. After providing the URL, the wizard generates a set of proxy classes
for the current project. For moreinformation, see the documentation or Visua Studio
.NET.
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