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Defines the

eXtensible Markup Language (XML)  |grammar (rules), but

Not the vocabulary

= Platform and language independent way to describe data
= Defines rules for creating a tag-based language

— Not restricted to a predefined set of tags
— Actual languages are typically defined in a domain

— Program Call Markup Language (PCML)

— Electronic Business using XML (ebXML)

— Astronomical Markup Language (AML)
— Or create your own

= Well formed vs. Valid
—  Well formed XML documents comply with all XML syntax rules

— Valid documents are well formed and comply with a DTD or XML
Schema
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The XML specification outlines rules that an XML document must
follow in order to be well formed. It does not specify any specific tag
(element) names or attribute names. It specifies what a tag is and
that it can have attributes and the syntax for specifying all of this.So,
XML itself is not a language, but describes a class of languages.
Each language will be domain specific (or even application specific)
such as the examples given on this slide. The actaul tag and attribute
names are specified in language specific DTD or XML Schema. If the
tags, attributes and structure of an XML document comply with its
associated DTD or Schema then the document is also valid.
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Example XML Document

<?xml version="1.0" encoding="UTF-8"?>
<invoice orderno="674728">

<customer custno="19282">
<customerName>Sporting Clothes Inc.</customerName>

<address>100 Main Street, Toronto, ON</address>

</customer>

<product prodno="5" unitprice ="47.00">
<prodname>Bomber Jacket</prodname>
<color>Black</color>
<sqty>2</sqty>
<lgty>4</Igty>

</product>

<amount terms="balance in 30 days">
<subtotal>386.00</subtotal>
<taxes>19.30</taxes>
<total>405.30</total>

_</amount>
</invoice>
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Here is an example XML document showing the XML declaration
(very first line), some tags and attributes. One question that frequently
comes up is when to use elements versus attributes. It is really upto
the designer of the XML language. In the example shown the prodno
attribute for product could just as well have been a prodno element

within the product element.
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Document Type Definition (DTD) Defines the
vocabulary

= XML documents can be associated with a DTD

= This is where you declare
— What tag names are valid for your XML language
— What attributes and data each tag can have
— Which tags can be nested
— Declare your own entities
— Specifies the rules (metadata) for composition of an XML document
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Document Type Definitions are used to specify a specific XML
language. So for each of the examples shown on the first XML slide
(PCML, ebXML, AML) will have a corresponding DTD which
describes the language. So DTD's do not contain any data, they
describe the tags and attributes that are then used to markup the
actual data in an XML document. A DTD can be linked to an XML
document either externally using the first DOCTYPE declaration
shown or can be included within the XML document itself using the
second declaration shown.
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Example DTD

<I[ELEMENT address (#PCDATA)>

<IELEMENT amount (subtotal,taxes,total)>

<IELEMENT color (#PCDATA)>

<IELEMENT customer (customerName,address)>

<IATTLIST product prodno CDATA #IMPIJED
unitprice CDATA #IMPLI

<IELEMENT sqty (#PCDATA)>

<?xml version="1.0' encoding="uTV contain ocr;z ;haracter

<IATTLIST amount terms CDATA #IMPLIEDi/ customerName

Defines address
element which can

Customer element
must contain one

element and one
address element

<IELEMENT product (prodname,color,((sqty?,lqty)|(maty,lgty,xIqty)))>

Product element has
two attributes; prodno
and unitprice
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An example DTD. The thing to point out here is that DTDs do not use
XLM syntax and therefore require a different set of skills (therefore
increasing the learning curve.) The tooling can definitally help with

this, but XML Schemas are a better alternative.
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Problems with DTDs

= Limited data types
— Basically restricted to character data

= Does not use XML syntax

= Not very expressive
— Can only restrict lists to

— Zero or more
— One or more
— Zero or one

— Cannot specify minimum and maximum values for numeric data types

= No support for XML namespaces
— Namespaces provide a way to qualify tags, similar to package names

in Java

© 2005 IBM Corporation Why “i"? It’s Slmple

Some problems with DTDs. Basically they only support character
data type and are not able to express anything but very simple

constraints.
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XML Schema

= Fixes the problems with DTDs
— Replacement for DTDs

= Written using XML syntax

= Lots of built in data types
— String, boolean, byte, short, int, float, double, unsigned, date, time, ...

= Support for user defined types

= Ability to restrict and extend other types
— Inheritance

© 2005 IBM Corporation Why “i"? It’s Slmple

XML Schema came out a couple of years after DTDs and addresses
most (if not all) of the shortcomings of DTDs.
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Example XML Schema

<schema targetNamespace="http://www.ibm.com/CW STOCK"
xmIns="http://www.w3.0rg/2001/XMLSchema"
xmIns:CW STOCK="http://www.ibm.com/CW STOCK">
<element name="SQLResult">
<complexType>

<seql|Jence> o bounded
<element maxOccurs="unbounded" .
minOccurs="0" ref="CWSTOCK:CWSTOCK"/> Note: Only a
</sequence> portion of the file
</complexType> i
</element> is shown here

<element name="CW STOCK">
<complexType>
<sequence>
Element <element ref="CWSTOCK:PRODNO"/>
declaration <element ref="CW STOCK:PRODNAME"/>
</sequence>
</complexType>
</element>
<element name="PRODNO">
<simpleType> . Built in
<restriction base="decimal"> ¢—— .
<totalDigits value="5"/> numeric type
</restriction>
</simpleType>
</element>
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With the extra functionality provided by XML Schema comes
additional complexity in the language. We won't get into the details of
XML Schema here because of this complexity. Again this is where the
tooling can really help out. The user only needs to understand the
concepts and the tools will generate the XML code.
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Extensible Stylesheet Language Transformations

= XSLT
— Extensible Stylesheet Language for Transformations

— Language (rules) for transforming XML documents into other
XML documents

— Converting XML document to an HTML document for
displaying in a browser

— Converting address format used by company A to address
format used by company B

— Requires an XSLT processor
— Xalan from Apache is commonly used
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XSL and XSLT provide the fourth key XML technology (the first three
are the XML language itself, DTDs and XML Schema.) Remember
that XML is used to describe the data not how the data should be
rendered in a user interface. This is the job of XSL. It is similar to
CSS and is used to specify the presentation of an XML document.
Although part of XSL, XSLT can be used independently to perform
any XML to XML transformation. This is very useful if two
applications are communicating via XML but each uses a slightly
different XML syntax. XSLT can be used to transform one syntax into
another. For example:

«To change element or attribute names

«To changes attributes into elements and vice versa
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Parsers: Reading and Writing An XML Document

= XML parsers are used for reading and writing XML documents

= The XML parser
— Reads the document

— Makes sure it is well formed
— Checks if it is valid (only if a DTD or XML Schema is specified)
— Builds a tree structure out of the data

= Your program then uses the method calls in the parser to access
the data

= Xerces is the most commonly used XML parser for Java
— Open Source
— Managed by the Apache Software Foundation
— IBM ships XML parsers for RPG, COBOL, C and C++
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When you use XML with your application you do not need to write the
code to read the XML document and parse out the actual data from
the elements and attributes. This is handled for you by an XML
parser. The parser will check that an XML document is well formed
and valid and will build a tree strucutre out of the data contained in
the document. Your application then uses the parser APIs to retrieve
the data.
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XML Tools

= XML Editor
— For creating, viewing and editing XML files
= DTD Editor

— For creating, viewing and editing Document Type
Definitions

= XML Schema Editor
— For creating, viewing and editing XML Schemas
= XML to XML Mapping Editor
— To map one+ source XML files to a target XML file

— Generate XML Stylesheet Language (XSL)
transformations

= XSL Trace Editor
— To visually step through an XSL transform

©2005 IBM Corporation Why “”? it’s simple.

This is the full list of XML tools available in Development Studio Client. As you
can see, it is extremely rich.

« An editor for creating and visualizing XML files. This editor includes a
wizard to generate a Java Bean to parse and generate the XML.

« An editor for creating Document Type Definitions, with minimal Document
Type Definition (DTD) skills. DTDs can be deduced from sample XML files.
This editor includes a wizard to generate a Java Bean to parse and
generate any XML conforming to the DTD.

« An editor for creating XML Schemas, which are replacing the older DTD’s,
with minimal XML Schema skills. Schemas can be deduced from sample
XML files or DTD’s. This editor includes a wizard to generate a Java Bean
to parse and generate any XML conforming to the schema.

« A mapper tool that takes two XML DTDs or Schemas and allows you to
map the tags and attributes from one to the other. The result is an XSLT
file, that when run in an XSLT engine will map an XML file to an output
XML file. XSLT is a standard language for defining XML mappings, and
there are many engines that can "run" XSLT. Such an engine is supplied in
Development Studio Client and WebSphere Application Server.

« An XSLT trace editor. This will "run" and XSLT and map one XML file to
another. You can single-step through the transformation and see the output
being generated.

14
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XML Tools (continued)

= XML and SQL Query Wizard
— To create an XML file from an SQL query
— To store data from an XML file into a relational database
— Use generated code to perform both at runtime
— Uses standard JDBC
= RDB to XML Mapping Editor

— To map one+ relational tables to a target XML file
— To create XML files from relational tables
— To store data from XML files to relational tables

— Generates Document Access Definition (DAD) script that
is used at runtime with DB2 XML Extenders

©2005 IBM Corporation Why “”? it’s simple.

A wizard that will generate an XML file from an SQL query. This can be a
static one-time only operation, or you can generate a Java bean that will do
this at runtime.

«The SQL query wizard generates code that uses JDBC drivers,
therefore it will work with any database that supports JDBC

<A wizard that maps database tables to target XML tags and attributes. This
then generates code that turns queries into XML and turns XML into database

updates.

*The Relational database to XML mapping editor uses DAD
scripts with DB2 XML Extenders, this means the generated code
will only work with a DB2 database

*However the RDB to XML mapping editor provides more
flexibility in specifying mappings between XML elements and
attributes and columns in the relation tables

15
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Workbench Perspectives

= Perspectives define which views, menus and wizards are shown in the
Workbench
= There is no XML Perspective [anymore]

— XML tools can be used in any perspective
— XML is typically used in some larger development project
— Java, Web, RPG / COBOL, EGL

© Customize Perspective 3]

ks that you wank to see added as cascade items to the following submenus. The selections made will only
erspective (Resource,

[0 oD

[ #rDB To XML Mapping

- [ 2 wspL
() =ML
[S) =ML Schema
[ statcon 5 4ML To XML Mapping Mew XML To XML Mapping
Textual User Interface B st Create anew KL file
[ vaGen Migration ko EGL
= web
O Faces . .
D s Customize any perspective
O *webFacing
[ et serees to add XML shortcuts
=ML
=
b
< | 3 e B }

Perspectives are used in the Workbench to provide a coherent
selection and layout of views related to a specific type of development
(Java, XML, WebFacing, ...)

By default the XML perspective shows the Navigator, outline and
tasks views. The navigator view shows all resources in the user's
workspace. The outline view is a standard Workbench view for
showing the outline of the resource currently opened in the editor. It
works for XML and other resource types like Java and SQL scripts.
The tasks view is another standard workbench view and shows all
errors, warnings and tasks in the workspace.
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Projects

= Highest level of organization for resources in the Workspace
= Contains files and folders

— All file and folders must be inside of a project
= Projects can have

— A type (Java, iSeries, Server, Web, Simple)

— Properties

= There is no XML project
— XML is typically not used by itself
— Store your XML resources in another type of project:

— Web, Java, ...
— Use the simple project type for learning the XML tools
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Projects provide the highest level of grouping resources (source files,
graphics, executables, ...) in the workspace. Projects always have a
type such as Java, WebFacing, Web. Those projects that are not
linked to a specific type of development should use the "Simple" type.
By default projects map to a subdirectory of the workspace directory
on the local file system with the same name as the project. However,
there is no XML project because XML resources are usually used in
the context of some bigger application should as a Java or Web
application.



@ Resource - IBM Rational Software Development Platform

XML Wizards
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The first thing we are going to look at is generating an XML file.
Typically XML files are generated by applications not manually,
however if you are creating a DTD or XML Schema it may be easier
to first create a sample XML document the way it should look and
then generate the DTD or Schema from the XML document. To
create a new XML document first select the project (or folder) where
the document will be created, right click and select new -> XML File




IBM eServer iSeries

Create XML File Wizard

@ Create XML File
%ML File Name .
@ Create XML File Specify a name For the new =ML file, Ll
reate ile 1X]
Create XML Fil - 1 X]
Select how you would like to create your £ML File, F]
l‘(_\"j Enter ar seleck the parent Falder:
‘ ¥MLExamples/anyElement
" Create %ML file from a DTD file =
 Create RML file R schema file ) [ ¥MLExamples
o (reat i) + & any’EIemEnt
diz & Ivoice
2 o # (= Purchaserd
Tip: If you have an existing DTD or & st sonGrow
Schema then you can create the new
XML based on it.
Automatically adds required Enter the file name
document declaration to link the for your .xml file
DTD or Schema

Content assist will be able to /

suggest element and attribute File name; | TENEIERE
names Advanced >

Hext = | | Cancel |

<gack | [ Fiish cancel |
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The first page of the new XML File wizard asks if you are creating this
file from a DTD, Schema or from scratch. If you have an existing
DTD or Schem it is a good idea to specify that here. This will:

«Allow the wizard to generate the XML code to link the XML file to the
DTD / Schema

«Allow the content assist in the XML editor to provide you will a better
list of options

The second page of the wizard just asks for the XML file name. The
target project /folder is already selected based on what was selected
when the wizard was launched.
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Resource - NewFile.xml - IBM Rational Software Development Platform
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XML Editor

= Edit and validate XML files

= Create XML test documents

= |Import existing XML files for structured viewing

= Associate XML files with DTDs or XML schemas
= Two views - the Design view and the Source view

—Views are kept synchronized — easily switch between them while editing!

@ Resource - PurchaseOrder.xml - IBM Rational Software Development Platform

File Edit Source Mavigate Search Project Run XML WWindow Help
i - PlE Q- # | H-5ee- @ | B & =) & | [foresource
X s
22 R -1 (" crodng—UTr £ ~]
-I-[€] po:purchaseOrder ishipTo, billTa, comment?, items)
orderDate 2001-01-01 . .
xmins:po http: ffwwa.ibm,. com Valldate XML Flle
xmlns:xsi ke s, w3, org/2001 fXMLSchema-instance
¥sitschemal ocation htpe s, ibr. com PurchaseOrder xsd Turn grammar Constra|nts Off
=I-[e] shipTo iname, street, city, state, zip)
ki us
= = Reload DTD / Schema changes
[&] name alice: Smith
[€] street 125 Maple Strest
[e] city Wil valley Expand all
[e] state A
el @p a0352 Collapse all
=-[e] hilTo {name, street, city, state, zip)
0 (& co us K]
< Design | Source
N —
wrikahle Smart Insert 1:1
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The XML Editor has many uses. The first thing to note about the XML
editor is that is has two different views; design and source. These
views are kept synchronized so you can switch between them while
editing without having to save the file first. The XML editor adds some
actions to the workbench toolbar. If performance becomes an issue
when editing XML documents you can turn off the grammar
contstraint checking. This will prevent the editor from performing live
grammar checking. To check grammar you can then either save the
file or use the validate XML file action.
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XML Editor: Design View

@ Resource - PurchaseOrder.xml - IBM Rational Software Development Platform
File Edit Source MNavigate Search Project Rum XML Window Help

I-Eel# |5 a-1%- |7 8-

|| 28 |®8B

L ¥D o

=1 [€] shipTo
country

Select a cell in the table to
directly edit values

(name, street, city, state, zip)
us

Alice Smith

125 Maple Street

Mill valley

CA

90952

(name, street, city, state, zip)

Right click on nodes in XML
document (or Outline view) to get
a context sensitive popup menu
of actions

If XML document is associated
with a DTD or Schema then the
extra information is used to
provide a list of allowed elements
and attributes

us
Robert Smith

T TETSTE & Dak Avenue
L [g] ity Qld Tawn
i [] state Pa Sl
- [e] 2p 95619 =[] billTa -~
i [g] po:comment Hurry, my lawn is gaoing wild! [€] name
=[] items (item™) g street
[=I-[g] ite Remove (productMame, guantity, USPrice, comment?, shipDake?) H N
Lo@|  AddDTD Information. ., BT 2Z-Ad
--[e] Edit Mamespaces. .. Lawnmower
. »
[e]| addBefore oL Comment k
olel] add after » =I-[€] itemn
[¢] e 27 add Processing Instruction Price, comment?, shipDate?) - [g] productMame
8] guantity
Design Source‘ @ USPrice 4
| “iritable: ‘ Smart Insert | 101 ‘ €] pocomment hd
e
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The XML editor's design view gives you a tabular tree view of the
XML document. This view allows you to edit an XML document
without having to worry about the underlying XML syntax. Each
element and attribute is represented by a single row in the table. You
can expand and collapse elements to see their contents. To change
the value of an element / attribute click the cell in the right and column
of the table and simply enter the new value. To create / delete
elements and attributes click on the target node and select the

appropriate action from the popup menu.
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XML Editor: Source View - Token highlighting

«» Content assist

R B

File Edit Source Mavigate Search Project Run XML ‘Window Help . Spe" CheCkIng
IC-H& | & |8 |- |28 -5 -6 - . Cut, copy, paste

| B 2 = 0=
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<statexPl/states =[] bilTa
<zip»85819</zip> [&] rame ) |
</hillTox © ] strest
<po:comment>HUrey, wy lawn is going wild!</po:comments ~[g] ity
<items> [g] state
<item parthu="87Z-LL"> T H
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<guantityrl</quantitys (=) [e] items
<USPrice»1468.95</USPrices> =[] item
<po:comment>Confirm this is electric</po:comments - [e] producthame
</ itemws
e You can get the same popup
=

Flement - snpoa|Menu from the previous slide
Data Type : date . . o
on nodes in the outline view.

</ 1T ¢y End with fikem>

<IEEN ¢y peomment
<pr
<

< > productilame
< > quankity
<05 ¢ »shipDate

<5k ¢y price Tip: Use the outline view
T and editor together for some
LR powerful editing capabilities!
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The source view of the XML editor lets you directly edit the XML
source code. Just like the Java editor in WDSc, the XML editor
provides content assist to help you with element and attribute names.
Use the popup menus in the content view to quickly insert / delete
elements and attributes (just like the popup menus in the design
view.)
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DTD and XML Schema Editors

= Provide many of the same capabilities as the XML editor
— Source views

— Graphical editing

— Context sensitive popup menus for adding new items

— Display a high level structure of the file in the Outline view

— Use the properties view for modifying attributes of the selected element

= DTDs and XML Schemas can be created from
— Scratch
— Existing XML documents

— Reverse engineers DTD or Schema by examining the structure of
the existing XML document

— Each other

_ cewwmoess why“i"? i's simple.
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© Resource - Invoice.dtd - IBM Rational Software Development Platform|

DTD Editor

<l wersion="1.0" encodir
- [&] Invoice
[+ [€] Header
B Header
- [€] Ttem
=)@ Trem
@ price

@ g
[+ [€] Date
[#] EilTo
[+ @ BilTo
[8] description

Fle Edt Mavigate Search Project Run Window Help
Iti-Hal¥ |8 Q-9 |# | me-- B | Resource »
M = 0| [ *purchaseorder sl | 0] Iovoice.dd 5% (5] Purchaseorderssd | g)
BRE ~ <?xml version="1.0" encoding="UTF-5"?> ~ |
=0 Invoice.drd = <!ELEMENT Invoice (Hesu

<!ELEMENT Header (Date

<!ATTLIST Header

invoiceNunber CDATA #§

>

<!ELEMENT Item (descri

<!ATTLIST Item

price CDATA HREQUIRED
§ discount (promotion |

>

<!ELEMENT Date {{Month

<IRLEMENT Ril1Tn faddrd

I [B] Address
[
f] streett
L] streetz
IE ay
=
-3 #p
& country
[8] strestl
[#-[e] streetz
- [€] city b
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- [€] zip
-Tel ranntes
< il | >

Use the editor, outline view and properties
view all together when editing DTDs

Add new items via pop-up menus in
outline view and changes values in
properties view. No need to know the
exact DTD syntax, the editor will

Testo | oniee e generate it for you
General (@ attribute
Mame: |discount |
Type |Enumerated Mame Tokens B
Usage [Defaul =
Diefault Value |regu\ar |

© 2005 IBM Corporation
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XML Schema Editor
Source View

© Resource - PurchaseOrder.xsd - IBM Rational Software Developn

Fle Edt Source Navigate Search Project Run %50 Window Help
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SKU i string |reCt
2% USState : string <cowplexType name="USAddress"> y
Groups <sequence> 2
(= Hotations &) - - = B 3
Source | Graph|
Tasks | Snippets | =] Properties &3 -+ =0
General complexType
Select element Other Mame: [PurchaseorderType ]
. Attributes
or attribute to | | I
. " Derivedby: [ =]
edit from the
outline view ... Or use the
< | Properties view
| Wrikable | Smart Insert | 20i5 [

©2005 IBM Corporation Why “i”? it’s simple.

This is the XML schema editor. The outline of the XML file is shown on the left.
The right is the XML schema editor that allows editing of the XML schema,
either in visual mode or source mode. The editor also has a graph view that
shows a graphical view of the XML schema
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@ Resource - PurchaseOrder.xsd - IBM Rational Software Developn

XML Schema Editor

Graph View

Fie Edt Saurce Nevigale Search Project Run 35D Window Help
Io-E® | |89 |2 ]ec - |8e IR
| ¥ *purchaseorder.sr ‘ [D)invoics.dtd  [SIIETEESRERER S =]
&
i
PurchaseOrderType
The graph view UsAddress
allows you to Edit values
expand and directly in graph
collapse details of view
X [tv5e = string |
the schema using —
billT @] it =
the + and — " rylpéi[w(-:uinddrass @ r‘:p:::imng -
connectors. (=K e = =
Bl eyt =
—ursionedint £
zip
type = decimal |
. 7 po:comment | »
Source | Graph |
| Writable | Smart Insert | 205 |

_ ceweeess why“i"? it's simple.
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XML to XML Mapping Editor

= Input files

One or more source DTDs or XML Schemas

A target DTD or XML Schema

= |nput information (using the XML to XML mapping editor)
What source elements map to what target elements

= Qutput

An XSLT file that captures the mapping

XML file (with DTD or
schema), or

DTD file, or

XML Schema file

XMX File

© 2005 IBM Corporation

XML file (with DTD or
schema), or

DTD file, or

XML Schema file

XSL File

why “iI"? it's simple.
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% Now XML To XML Mapping

New XML To XML Mapping Sesshon
Croate & new XML B0 XML Mapp
B Mew XML To XML Mapping
Source XML, DTD or XS0 Files
Erer o Specfy one or . DTD or 350 Fikes.
B Mow XML To XMl Mapping
[ovtnchsipatsd |
R Target XML, DTD or X50 File
. Werkbench Fles Specy & target Fle that provides RFormet
m - = dorumere. B Now XML To XML Mapping
File name and location oot Hement >
tO StOI’e mapping Select & rook ekamant For the source and Langst XML, 3‘;}{"
information
= S & Srorors Torget root element: [Crder =l
@& ad i m
- cedte 5 othelo Sourch rook dements:
! _“!:f -y Source | oot Demark |
- el B :’:; FRTE xamphes o rudfwebrder xsd | Pt o] =
[5] Cwdder.eml
Filo s | ordew o ;s.; Oeddor x5l i
e O R Specify root (top level)
- E element for source and
target
< Back. E
7
Select source DTDs or | [ | Select target DTD or
source XML Schemas XML Schema T e

_ ceweeess why“i"? i's simple.
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@ Resource - Order.xmx - IBM Rational Software Development Platform XML to XML Mapplng Ed|t0r
File Edit Mavigate Search Project Run  Mapping ‘Window Help
£ - 18 -0 & mée- |G
(=S $ G| P &
=4+ webOrder <--> Order %) Source & {F L {F E b w  [x) Target »& PG Il G E “ v
#+  webOrder:Id <> orc |~ ¥ ¥ webOrder =" Order
+  Day <> order:Day = [e] wehOrder:PurchaseCrder = [8]  orderorder
+ Vear <-->order:Vear q b
[] ¥ webtrder:1d id
4+ Month <--> order:Mor
=--[8] webOrder:Date =--[8] order:Date-Received
+  webhOrder:Quantity < q » ‘
4 webOrder:Tem-code Year (8] 1 order Ysar
! “ Month [&] " orderManth
o a-=id @ 'o [ orderD
“+ <> orderUnit-Price ‘ Sy b orer Lay
A r—— [e] ¥ weborder:Quantity [&] * order:Quantity
[e] 4 webOrder:Item-code €] ¥ order:Purchaser-Order-Id
[e] ¥ arder:Purchaser-Trer-
[€]* order:Unit-Pr|
Source @ oderitotal | 1AIQEL
Process . T iE -
1 i Select a source | saurce | Applied Function/Grauping |:
. jorder : Order
element or attribute 5« & oetOrdrtd
[E] order:Date-Received
2. Select the target € ordertyear Year
i [€] order:Manth Month
element or attribute | 3 g oo
. [e] order:Guartity [€] webOrder:Quantity Mapplngs
3. Create a mapping or [e] order:Purchaser-Order-1d [E] webOrder:Id
define an XSLT [e] order:Purchaser-Ttem-C... [€] wehOrder Ttem-code
q [E] order:Unit-Price & getprice ||
function between the & wierora " v
two. lerfweb0. .. «<--> Orderforder: Order/order:Date-Receivedforder:Day
[HD ) Q
‘ © 2005 IBM Corporation Why | ? |t S S|mp|e

Here we see the XML-to-XML mapping editor. In the upper right we
see an outline of the mappings. In the middle we see the input xml on
the left, and the output xml on the right. To map two tags or attributes,
select one on the left, and one on the right, and select the map button
from the toolbar in the view at the bottom.

That bottom view shows the mappings so far. Once the nodes have
been mapped, right click and select "Generate XSLT" to generate the
XSLT that captures the mapping data.
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Generating XSLT From XMX File

© 2005 IBM Corporation

Py B v
[z directions Hew >
orgchart
gntﬁeun Open With > Py Remaining Templates A
5 po - The remsining section defines the template rules. The lsst templ
= drd CDW <!=— rule is & generic identity transformation used for moving comple
= order @PHStE <!-— tree fragwents from an input source to the result tree.
== xsd ¥ Delete <!
Order. Mave. ..
Tl <!=— Hewly-defined eslement template =3
Renarne
<xsl:template name="order:Order™:>
Eug Impart.., <order:Order>
A Export <xsl:varisble name="getOrderId” select="user0O:getOrderId()"/> =
h @ webOrde) =1 <xzlivariskhle nawme="getPrice" select="userD:getPricei/wekhOrder:Pu
= scheol &) Refresh <xsl:attribute name="id"s
=& trav.al <xslivalus—of select="SgetOrderId"/>
-project Run Yalidation / </xsliattributes
lﬂ <xsl:call-template name="order:Date-Received"/:»
Run <order:Quantity>
Debug » <xsl:valuse-of select="/webOrder:Purchasel
Prafile 4 ¢ : —— | . .
I i
rean , XSLT script is
Compare YWith 3 1
Replace i+ automatically
>
ke generated from
ource
Properes the .xmx file

why “i"? it's simple.
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XSL Debug

= Playback tool designed to work with XML-to-XML mapping
editor

— To test the generated XSLT transformation file
— Apply the XSLT to an input XML file
— Verify the output XML or HTML file is valid

— Records the transformation made by the XALAN XSLT
processor

— Steps through the transformation
— Highlights the transformation rules as they are fired
— View the output XML or HTML in "real time"

_ ceweeess why“i"? i'ssimple.
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XSL Debug
=8
R Type of output (XML,
= diections | HTML, text, ...)
[+ employee .
£ orgehart New ' determined by the
+-(= othell .
i e <xsl:output> element in
= did [ Copy | fil
- (= order [B Paste XSl 111e
Crder.xml ¥ Delete
order.xmx Move..,
Ord Rename
g Import..
: £ Export..,
[~ school
[+ travel 2 Refresh
.project
Run Yalidation
Select the source R ’
XML and XSL files Frofie ,
. . Team 4
in the navigator e
view and select LREEIZZTtWith ’
gl ities
Apply XSL from the s
popup menu

_ cewwoess why“i"? i's simple.
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© Debug - Order.xsl - IBM Rational Software Development Platform

Fle Edt Source Mavigate Search Project Run ®5L Window Help

- System Thread [Signal dispatcher] (Running)

=) Thread [main] (Suspended) L

.= filesffjC:fDocuments and Settingsjyantzi, TOROLAB/IBM|rationz

- p® Thread [Socket Listener For ®5LT session 1] (Running) |
< u | ¥

IB-H&E 8 % -0-%--0- /8¢ |we-- B @ ={E e cl
Fi5Debug 52 Earvers| = B[ variables f“oﬁreakpmnts B2 sl C\:lrvtext| =8
LR R AN b o e X%®oCw| N
pf® System Thread [Reference Handler] (Running) Al

| 5% outine 2 2~ =0
xml
weborde] (=[] wehistyleshest
<¥3l:template match="/"> -~ @1 sl
<xsl:call-template name="0rd <!DOCTYPE PurchaseCrder FUBLIC "u e selistrip-space
<PurchaseOrder> €] xslt:component
<Id>polz</ Id> =X
=1 «Date Year='2001' Month='1l' Day [E= Order
<! <Quantityx50</ Quantitys [{i~ Date-Received
< R <Item-code»XCF</ Item-codes [ *|@*|comment{|processing-in
<!=- The rewaining section def </Purchasedrder>
<!l-— rule is a generic identit |
< i | ] < i I El 2] i I 3@
Console | Tasks 5L Transformation Qutput 52 @ ~ =08

_webOrder_kransfarm.xml |

| ritable | Smart Insert | 4411

© 2005 IBM Corporation
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Generating JavaBeans from DTD or XML Schema

= Generated JavaBeans handle the XML parsing for you!
— You don't have to learn how to code XML parser API calls!
— More natural way of working with XML documents

= Use the JavaBeans in your Java applications, Servlets or EJBs to:
— Read existing XML documents and retrieve the information

— The XML file is read from an input stream (disk, socket, ...),
parsed and returned as instances of the JavaBeans

— Create a new XML file

— Use the Factory class to create a new XML document by creating
instances of the JavaBeans

_ ceweeess why“i"? it's simple.
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Generating JavaBeans

=0
r
= ‘ Mew
. n Open
(- cdexample Open With 4
= collegeExample B co
Dy
(= directions .
= emploves @ Feste
(&= orgchart 3 Delete
Move. ..
Rename
= did
g nn;ar 23 Import...
= xs
g A
Order .l i Bxport...
& Refresh

Run Yalidation

webordsrsanl | e L schema

[S] weborder.xsd
(= school

Run
Debug
Profile

Team
Compare With
Replace With
Link Utilities

JavaBeans can be generated from
either a DTD or XML Schema

© Generate Java

Generate Java
Generate Java dasses to create an instance document For the XML schema [F—I

Container: | /Sample Java Project Browse...

Pockage: |

Description:

SD Beans Generator

his generator was included in past versions of \WebSphere Studio products, It generates
imple, lightweight Java beans that are suitable for use in XML ariented messaging systems.
his generator is more reliable and efficient than the deprecated DOM Based XSD Beans
enerator

XML File. .

Bl vy v v v v v w

Source

Froperties

HTML Dac..

©2005 IBM Corporation why “i*? it's simple.
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Generated JavaBeans

D icrarchy | isgram . | = Generated JavaBeans

@ BE - — One Java class for each complex element type
= fpd Sarnple Java Praject .
&-f com.ibm — Each class has getter / setter methods for attributes
Dt lement java

AJ] OrderElement. java
B, IRE System Library [=cipse] = Use the XML Schema beans runtime to
&) xsd.bean.runtime.jar - C:{Program FilesiB
[ KMLExamples —Load XML files into generated JavaBeans

[+ = XM=Examples

—Save JavaBeans back to XML file

~

i BR e W~

impart declarations
=] OrderElement

- @° OrderElement()
getld)
setId(String)
getDateReceived()
setDateReceived({DateReceivedEler
getCuantity()
setQuantity(String)
getPurchaserOrderld() L
setPurchaserOrderId(String)
getPurchaserltemCodel)
setPurchaser ItemCodet String)

< i | 3

© 2005 IBM Corporation
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XML and SQL Query Wizard

= Generate the following from an SQL query:
— XML file and HTML file - Both contain the query results
— DTD or XML Schema - Describes format of the resulting XML file
— XSLT - For transforming resulting XML document to HTML
— XST
— XML query template file

— Use XST file in your application to generate the XML file from the
SQL query at runtime

— Requires the following runtimes (all shipped with WDSc)
— Xerces XML parser and Xalan XSL processor (Apache)
— SQLToXML (IBM)

= Can also be used for writing XML documents to a relational database

= First you need to create an SQL query either manually or using the Data
perspective

_ cewwoess why“i"? i's simple.
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XML and SQL Query Wizard

XML and SQL Query x| £ %ML and SQL Query x|
XML and SQL queries Select SOL Statements

Create an ML File or Update a database from an XML fle, @ Select an SOL query statement., @

i)
What would you like ko do? =@ Scratchpad
. B () TORASCGM (DE2 Universal Database for iSeries, ¥SR1)
& Create AL from 30 query! -3 Statements
" Create relational data from XML document

{8 selectTest

Choose an existing SQL
statement from your
workspace

< Back I Hesxt = I Firrisfi |

cancel |

ZBack tet> |[ Ansh | coneel |

© 2005 IBM Corporation

simple
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XML and SQL Query Wizard

In the resulting XML file

XML From S0L
each column in the XML From an 0L Query
database table W|" be Generate an XML stream from an S0L query @
stored as either a separate e

e|ement or as an attribute @ Elements " Primary keys as attibutes
.  Attibutes " Foreign keys as links
(with one element per row) A R s

I~ Recurse thiough forsian keys

Generate schema definition as
Optionally generate a DTD__» tf-‘ HML Schema © DTD £ None

or XML Schema for that s
. v Generate query template file
describes the results of the S
query |CowStock ust
t’Dulpul falder
WL Work /SO Example Fe. t
Generate the query ! L

template file if you will be

rerunning the query at
runtime in your Java (o [ concot |
application

_ ceweeess why“i"? i's simple.
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Result

HTML and XML
files with results of
running the SQL
query

XML Schema file
which describes
format of results
XSL file for
transforming XML
result to HTML
XST query
template file for
executing the
query at runtime

¥ XML - Development Studio Client g

Ele Edit Perspective Project Window Help

=10l x|

] CwiStack xsl
By Cwhtock.sst |

S-EREES R EH| | BAE[FE
5 |[2= autine + x || [ CwStocksml X | 5] CwStock.ssd
@ 23wl il 2R il version="1.0"" encoding=" |
6> SOLAes E <e> SOLResult [CWSTOCKT]
27| ey CwSTOCK <@ lns http: A, fom. com /T
o <e» |PAODND <@yl si it/ e, 3, org/ 2001
<> PRODNAME <@ ysischemalLocalion it ey, i, cam /T
@ <3 SMALL <& CWSTOCK. [FRODND, PRODNAME
o D . < PRODND [ r
<e> LAREE H <e> PRODNAME Pulover
<e> SMALL 3
<e> LARGE 20
S e XL 20
&= bin - <@ L 19
-G Inventory Order <e> COLOR Elue -
{2 5OL Exanple
: Design| Souce
0 CiStock ‘ Tasks [2 tems) 40 2 ox
. . [ [ [ Description | Resource | In Foider | Lo

A
LY

[ TORASOTM Wi _
i T Y
4| | 3

4

The project Iniranet Site for m...
The method getLagStreami] fr

DefaultE...
JDBCSa. iSeries Java Samples. lire:

ML ok /SOL Example/Cy Stock, xml

© 2005 IBM Corporation
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Relational DB to XML Mapping

= Map XML data to a relational data
— And relational data to XML data

= Generate a Document Access Definition (DAD) file
— Use DAD file with DB2 XML Extender to

— Retrieve relational data into XML files
— Store XML files to a relational database
— Also generates a test harness

= How is this different from XML-SQL Wizard?
— More flexible

— More work

— Mappings must be specified in the mapping editor
— Must be used in conjunction with DB2 XML Extenders

_ ceweeess why“i"? it's simple.
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Summary

= Lots of great XML Tools
— XML, DTD, XML Schema and XSLT wizards and editors

- .Gtanerate JavaBeans to easily read, write and create XML documents
in Java

— Tools for creating XML documents from and writing XML documents
to relational databases

= Plus, as an integrated tool in the Workbench the XML Tooling
inherits:
— Searching
— Team development (CVS, Rational ClearCase, iSeries SCM vendors)
Integration with other tooling
— Java development tools
Web development tools
WebSphere test environment
iSeries development tools
Integrated, online help
— Easy to use import and export wizards

_ ceweeess why“i"? i's simple.
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XML and the iSeries

= How do | access XML on the iSeries
= XML Toolkit for iSeries
— licensed program 5733-XT1
— Contains two XML parsers
— XML4C 4.0
— Use with C++
— XML4PR 4.0 (PR -> Procedure Languages)
— Use with ILE C, ILE RPG and ILE COBOL
= XML Parser for Java
— Shipped as part of 0S/400
— /QIBM/ProdData/Os400/xml/lib
— Includes Xerces parser and Xalan processor

_ ceweeess why“i"? i's simple.

93



IBM eServer iSeries

Lots of Information on the Web

= w3c.org
XML Standards

= ibm.com/developer/ XML
Links to online articles

= xml.org
Links to online articles

= xml.apache.org
XML Xerces parser
XSLT Xalan processor

= xfront.com
Tutorial on XML Schema

_ ceweeess why“i"? it'ssimple.
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XML Syntax

= Elements (tags)

<tagName>data</tagName>

Main building blocks of an XML document
Data goes between the start and end tags
All start tags must have an end tag

Elements can be nested
— But they must be properly nested
Empty element
<tagName></tagName>
or
<tagName/>

= Comments
<!-- This is a comment -->
— Can appear almost anywhere in an XML document

<name>
<firstname>
Don
<lastname>
Yantzi
= < /firstname>
</lastname>
</name>

X

<name>
<firstname>
Don
</firstname>
<lastname>
Yantzi
</lastname>

</name>

© 2005 IBM Corporation Why “i"? It’s Slmple

Some of the basic rules of XML
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XML Syntax - 2

= Attributes
<tagName attribute="value" attribute2="value2">
Specified in the start tag of an element
Value must be in double quotes

= Processing Instructions
<?target ... 7>
Allows you to embed processing instructions for parsers, external software
All XML files begin with an optional XML declaration PI
<?xml version="1.0"?>

© 2005 IBM Corporation Why “i"? |t’s Slm|D|e

The syntax of attributes and comments. All data in XML is assumed
to be parsed character data. This means that it cannot contain any
markup or else the XML parser will try to intrepret the markup and
likely cause the XML validation to fail. If you need to include markup
or other special characters in your XML documents you can use a
CDATA section which is not paresed by the XML parsers. It is
important to know what the terms are, not so much the specific
syntax because the tools can help with that!
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Document Type Definition - Declaring an element

= <|ELEMENT elementName content-model>
Content model determines what the element can contain

Allowable values:

EMPTY
Element cannot contain anything, but may still have attributes

#PCDATA
Element can contain only character data

Element content
Element can contain only elements
Specified by listing all possible children elements and their allowed
multiplicity (* zero or more, + one or more, ? zero or one)

Mixed content
Element can contains both #PCDATA and element content

Any
Essentially mixed content with no restrictions on the elements

© 2005 IBM Corporation Why “i"? |t’s Slm|D|e

This slide shows the DTD syntax for declaring an element. The
elementName is simply the name of the tag that will be used in the

corresponding XML documents.

For each element you specify the what the element can contain
(between the start and end tags). This is known as the content model

as the possible values are listed on this slide.
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Document Type Definition — Declaring an attribute

= <IATTLIST elementName attributeName type default>
= Type values

CDATA - Character data used for attribute
Enumeration - All allowed values are explicitly enumerated
= Defaults
#REQUIRED - A value for this attribute must be provided
#IMPLIED - Value is optional, there is no default if no value is specified

Value - Value is optional, if no value is specified in element then value is
the default

#FIXED value - Attribute value must be value, attribute does not have to
be explicitly specified in the XML element

© 2005 IBM Corporation Why “i"? |t’s Slm|D|e

This slide shows the syntax for declaring an attribute. The
delcaration includes the element name the attribute is associate with
and the attributes name.

You also specify a type for an attribute (character or an enumeration)
as well as its default value. DTDs really only support character data
types. This is one of the reasons that XML Schema is a better
alternative.
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XML Security

= WDSc includes tools for creating and verifying XML digital
signatures
— Digital signature ensures contents of a document are not tampered
with
— Sender: Data and tags in a document are used to create a signature,
signature is then encrypted using an encryption key
— Encryption key is contained in a certificate

— Receiver: Computes same signature using received data and tags,
also decrypts signature contained in xml document and compares the
two

— If they match then document was not tampered with

= Related information:
— http://www.w3.0rg/TR/2002/REC-xmldsig-core-20020212/

_ cowwoess why“i"? i's simple.
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XML Security

Mew
Open
Open With
Open As

Copy

I pestz

% Delete
Move. .
Rename
Import...

el
3 Export...

Add Boolgnark.

e E|XS|7

1o DefaultEAR
{59 WebEmployesProject
-1 YMLEdRProject
1 anyElement
2 Tnvoice
[0) Ivoice ded

-z PurchaseOrder
(5 international
- PurchassOrdar.xml

[8) PurchaseOrder.xsd
(= substitutionGroup
.project

8 readme.himl
T8 {MLTransformProject

&5 Refresh

Bun Validation
3] Debug on Server...
%] Run on Server
o Profile on Server...
2] Debug with Device Emulatar..,
8 Run with Device Emulator...
] Profile with Device Emulator. ..
Run A,
Run Javadoc izard. .
alidate AL File
Team
Compare With
Replace With
Transform

Link Litlties
Weh Services
Generate
Assign

Properties

3
3
3
3
3
3
>
) Walidate Signature. Q
e
3
3

© 2005 IBM Corporation

Create a

| signature
Add authentication to the XML document by providing a signature //

Do you want to create a new certificate For your digitial signature?
" Use an existing certificate

% Create a new certificatel

co [ mets | B Cancel

why “i"? it’s simple.
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Create a certificate

i ‘foucan proceed to create a certificate

1~ Distinguished Mamme

Comrman Mame: | Don Yantzi

Organizational Unit | 16M Toronto Lab

Organization B

Location [ Tarona
State | ontaria
Country | Canada

Kl

CN=Don Vantzi, OU=IEM Toronta Lab, O=I6M, L=Toranta, S=0Ontatia, C= :I

-

Alias for certificate I certificate

Key Store password | mypassword

Private Key password | mypassword)

Create certificate

Signed XML file name

Specify the file name that contains the ¥ML signature

Enter or select the parent Folder:

I #MLEditPraject/PurchaseOrder

b L

15 DefaultEAR,

{&F RemoteSystemsConnections
{=# RemoteSystemsTempFiles
15 WebEmployeeProject
=128 ¥MLEditProject

{3 Invaice

“-{Z substitutionGroup
& ¥MLTransformProject

File name: | PurchaseOrder-signature. xml

Adwvanced == |

<« Back Next = | Firish’ I Cancel |

« Back | Mext = | Einish I Cancel |

© 2005 IBM Corporation
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= (5] agto e
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(5] rome B Smith
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o ay M vadey
OE T ca
il o 02 x
(=3 Original
7] Proptns
S Lasn Data
[ Tasks Preperties |
[wrestie  [imen [13:3
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AS/400 1BM(logo)
AS/400e iSeries

& (logo) business 08/400
BM

Lotus, Freelance Graphics, and Word Pro are registered trademarks of Lotus Development Corporation and/or IBM Corporation.
Domino is a trademark of Lotus Development Corporation and/or IBM Corporation.

G-bus s a trademark of Corollary, Inc. in the United States, other counttries, or both.
Java and all Java-based trademarks are trademarks of Sun Microsystems, Inc. in the United States, other countries, or both.

Microsoft, Windows, Windows NT, and the Windows logo are trademarks of Microsoft Corporation in the United States, other countries, or both.
ActionMedia, LANDesk, MMX, Pentium and ProShare are trademarks of Intel Corporation in the United States, other countries, or both.

UNIX s a registered trademark of The Open Group in the United States and other countries.

SET and the SET Logo are trademarks owned by SET Secure Electronic Transaction LLC.

Other company, product and service names may be trademarks or service marks of others.

Information is provided "AS IS" without warranty of any kind.

Al customer examples described are presented as ilustrations of how those customers have used IBM products and the resuls they may have achieved. Actual environmental costs
and performance characteristics may vary by customer.

Information in this presentation concerning non-IBM products was obtained from a supplier of these products, published announcement material, or other publicly available sources
and does ot consiitute an endorsement of such products by IBM. Sources for non-IBM list prices and performance numbers are taken from publicly available information, including
vendor announcements and vendor worldwide homepages. IBM has not tested these products and cannot confirm the accuracy of performance, capabilty, or any other claims
related to non-IBM products. Questions on the capabilty of non-IBM products should be addressed to the supplier of those products.

Al statements regarding IBM future direction and intent are subect to change or withdrawal without notice, and represent goals and obectives only. Contact your local IBM office or
1BM authorized reseller for the full text of the specific Statement of Direction.

Some information in this presentation addresses anticipated future capabilties. Such information is not intended as a definiive statement of a commitment to specific levels of
performance, function or delivery schedules with respect to any future products. Such commitments are only made in IBM product announcements. The information is presented
here to communicate IBMs current investment and development activiies as a good faith effort to help with our customers' future planning.

Performance s based on measurements and projections using standard IBM benchmarks in a controlled environment. The actual throughput or performance that any user will
experience will vary depending upon considerations such as the amount of muliprogramming in the user's job stream, the VO configuration, the storage configuration, and the
workload processed. Therefore, no assurance can be given that an individual user will achieve throughput or performance improvements equivalent to the ratios stated here.

Photographs shown are of engineering prototypes. Changes may be incorporated in production models.
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Disclaimer

= Acknowledgment:
This presentation is a collaborative effort of the IBM Toronto AS/400 Application
evelopment presentation team, including work done by:

Don Yantzi, Phil Coulthard, George Farr, Claus Weiss, David Slater, Alison
Butteril, Linda Cole
= Disclaimer:
The information contained in this document has not been submitted to any formal
IBM test and is distributed on an as is basis without any warranty either express
or implied. The use of this information or the implementation of any of these
techniques is a customer responsibility and depends on the customers' ability to
evaluate and integrate them into the customers' operational environment. While
each item may have been reviewed by IBM for accuracy in a specific situation,
there is no guarantee that the same or similar results will result elsewhere.
Customers attempting to adapt these techniques to their own environment do so
at their own risk.
= Reproduction:

The base presentation is the property of IBM Corporation. Permission must be
obtained PRIOR to making copies of this material for any reason.
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