1 First Steps

1.1 Introduction

Because you are reading this book, we assume you are interested in ob-
ject-oriented application development in general and the Caché post-
relational database from InterSystems in particular. And because you
have chosen a practical manual with a CD-ROM, we further assume that
your interest is more than theoretical and that you wish to use it to gain
practical experience as fast as possible.

Therefore, let us postpone, for the moment, a detailed description of
object-oriented principles and go straightaway into application develop-
ment. In this chapter we install Caché and other software products from
the accompanying CD-ROM, become acquainted with basic system ad-
ministration, and develop a small object-oriented application with Caché.

In Chapter 2 we shall return to the principles of object-oriented devel-
opment. If you wish to skip this introductory chapter, you can jump to
Chapter 2. Even so, you should install Caché before proceeding to later
chapters that cover in detail the specific aspects of application develop-
ment with Caché. You will find it easier to follow the examples given in
this book if you run them for yourself with the software installed from the
accompanying CD-ROM.

But before you unpack the CD-ROM and install the software, we must
first answer one basic question:

What is Caché—the postrelational database?

InterSystems Corporation—a database vendor headquartered in Cam-
bridge, Massachusetts—introduced Caché at the end of 1997. InterSys-
tems refers to Caché as a “postrelational” database, which is primarily a
time reference. In this sense, all databases designed and developed after
the relational model could be called postrelational. The term is often used
in this manner. For example, Vossen [1994] uses “postrelational” to group
all databases no longer based on normalized, flat tables, and mentions
nested-relational, multidimensional, and object-oriented databases as
examples.

But a definition based on time alone does not suffice. To understand
the content of a postrelational database, you must appreciate the changed
demands made on modern database systems, which, for example, Currier
[1997] describes impressively. Current applications are normally devel-
oped to support complex information flow and comprehensive work pro-
cesses in companies. A developer’s principal task here is to correctly
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Postrelational databases reflect an
image of the real world

determine the structures of the macro-cosmos and represent them as
appropriate models in the micro-cosmos of information technology.

It is obvious that corporate applications are affected by the business
processes they model. Object-oriented technologies are ideal for real-
world business process modeling, and this is the main reason for their
increasing popularity. (Chapter 2 provides a detailed description of the
object-oriented technologies.)

It became apparent only later that the models in which information is
stored also needed to be updated. Vaskevitch [1992] wrote in an article
for BYTE magazine:

Relational databases still make sense for many kinds of applica-
tions that lend themselves to expression as simple sets of simple ta-
bles. However, to build applications that reflect the real world, you
will have to find a way to take another two steps forward this time
to a postrelational world.

In this sense, the postrelational model from Caché helps software devel-
opers represent the relationships of “real world” data in information
technology without oversimplification. This book shows how you can
quickly develop reliable, sophisticated applications using Caché.

1.2 System Requirements

To successfully install and run the software on the accompanying CD-
ROM, your system should satisfy the following minimal requirements:

¢ Intel Pentium CPU

e Windows 95, 98, ME, NT 4.0 (SP4, 5 or 6), 2000 (SP2), or XP

e 128 MB main memory

e 100 MB free disk space

e Configured TCP/IP stack

¢ CD-ROM drive

1.3 Installation

The accompanying CD-ROM contains an automatic setup program that
provides the following options:

e Read Book Online

e Install Acrobat Reader

e Install Caché 5

e Caché Documentation and Tutorials

e Book Examples

If the CD-ROM does not start automatically when you insert it, the
autostart function for your CD-ROM drive has been deactivated. You can
manually start the installation program by double-clicking the specified
items in the following sequence: My Computer, the CD-ROM drive sym-
bol, and the autostart.exe program.



1.3.1 Read Book Online

The enclosed CD-ROM contains the complete text of this book, including
the code examples. Due to copyright restrictions, you cannot print the
book from the CD-ROM; however, you can read and search the text with
the Adobe Acrobat Reader. If Adobe Acrobat Reader is not installed on
your system, you can install it from the CD-ROM.

1.3.2 Installing Caché

To install Caché, select the Install Caché 5 option from the menu. (Note:
to install Caché under Windows NT, 2000, or XP, you must be logged on
as administrator.)

Install to the default path and select 8-bit as the installation type when
prompted. Be sure that all Caché components needed for the examples in
this book are installed.

The installation is complete when the following display appears on the
screen. Under some circumstances, the system will need to restart; the
installation routine will tell you if this is the case.

Setup Complete

Inztallation has completed successfully.

[ Do you wizh to view the Getting Started page

Click Finizh to complate Setup.

| Finish |

1.3.3 The Book Examples

The code examples used in the book can be imported as files from the
CD-ROM. Use the setup program’s menu option Book Examples to open
Windows Explorer, which then shows subdirectories with the example
files.

1.3 Installation

Read Book Online

Install Caché 5

Figure 1.1 Successful installation
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1.4.1 The Caché Cube

After a successful installation, Caché is ready to run. If no restart was
necessary, Caché will already be running. To see whether Caché is run-
ning, check the system tray—this is the right-hand area of the taskbar at
the lower edge of the screen. This displays the Caché Cube, an icon in the
form of a cube. If the icon is colored, Caché is already running. If the cube
is outlined in gray, Caché needs to be started, which you can do with the
Start Caché option.

Figure 1.2 The Caché Cube

Click the Caché Cube icon to open a menu in which you can administer
Caché. The second and third menu items are used to start and stop Caché.

Figure 1.3 The Caché Cube menu Getting Started

Stop Caché

Studio

Terminal

Explorer

SOL Manager

Control Panel
Configuration Manager
Docurnentation

Rerote Syskem Access 2
Preferred Server [LOCALTCP] »

About..,

Exit

1.4.2 The Caché Utilities

Management tools for Caché ~ You can invoke management tools that control important Caché func-
tions directly from the Caché Cube menu.

Table 1.1 The Caché utilities ~  Menuoption Description

Getting Started Shows the “Getting Started” document with shortcuts to important
Caché online documentation and tutorials.

Start Caché Starts Caché.

Stop Caché Stops Caché and optionally initiates a restart.

Studio Caché Studio is a graphical editor you use to create classes, CSP pages
and routines with Caché ObjectScript or Caché Basic.

Terminal Caché Terminal provides a terminal emulation screen that you can use

to logon in command mode to local or remote Caché systems.

Explorer Caché Explorer manages databases and namespaces together with
their associated classes, globals, and routines.



SQL Manager
Control Panel
Configuration Manager

Documentation
Remote System Access

Caché SQL Manager helps you manage all aspects of relational access to
Caché.

Caché Control Panel administers the running Caché system and its
processes.

The Configuration Manager defines the system and network configura-
tions for Caché.

Accesses the Caché online documentation and tutorials.
When you invoke a utility here, you can specify a server other than the

preferred server.

Sets up the Caché servers and selects the preferred server. For a single-

user installation, the local server (LOCALTCP) has been set up automati-

cally during installation.

About Displays the copyright and version information for Caché.

Exit If you close the Caché Cube with this option, you can use the Start
menu later to reactivate it at any time.

Preferred Server

1.5 Step-by-Step Through the First Example

Once you have installed Caché and are familiar with its basic operations,
it is time for an introduction to application development. We will use
Caché to design and implement a small object-oriented application. This
easy task can be accomplished in just 10 minutes.

1.5.1 The Task

We start with a simple person class as an example. A person should have
properties for family name, first name, and date of birth (DOB). We will
let Caché create the associated methods that store and retrieve persons in
the database. We also want to provide a query for selecting all stored
persons. Schematically, our model has the following form:

Person

Name

Firstname

DO

All

1.5.2 Caché Studio

We now start Caché Studio to define this object class. Click the Caché
Cube in the taskbar and select Studio. A window appears with the only
existing connection, Local, and the namespace User already selected.
Click Connect to accept these defaults.

1.5 Step-by-Step Through the
First Example

Small object-oriented application
with Caché

Figure 1.4 Person object class
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Figure 1.5 Selecting a connection

Figure 1.6 Caché Studio

Cache Studio Connect

Select a Cache server and namespace from the list and enter your
uzername and pazzword.

Server Connection:

Mew...

Edi... |
Delete... |

Mamespace:
HCACHELIR
#5YS

DOCEOOK
SAMPLES

_

Username:

Pazsword:

I Cancel |

The Caché Studio main window that now appears shows an empty project
with the name Projectl.

File Edt View Project Buld Debug Tooks Help

WECE EIEEE R e
=l

=/ [EH Project1 (Local:USER)
Classes
{Z1 Routines
L C5P Files

Ll

| 4 | » [\ Result { Findin Files ‘ |
| [T

1.5.2.1 Creating a Class Definition

Caché provides a wizard for creating new classes. Right-click Classes and
select Create New Class in the context menu that opens. The New Class
Wizard appears. Now specify the name and description of the new class.



New Class Wizard

X

1.5 Step-by-Step Through the

First Example
Welcome to the New Class Wizard.

This wizard will guide you through creating a new Cache class definition.
Please follow the instructions below, pressing "Next " to move on to the next page. . . .
Yot may press “Frish o s Figure 1.7 Creating a new class in the

New Class Wizard

Enter a package name:

|User Browse...

Enter 3 class name:

|Person

Enter a description of this new class (optional):
General Person Class

Finish | Cancel | Help |

Keep the default package name, User. Specify Person as the name of the
class, and enter a short description. Then click Next to proceed to the
next step in which you specify the class type.

Class Wizard X Figure 1.8 Class type—Selecting the

- 1
Class type class type

What kind of class would you like to create ? Select one of the following class types:

*+ Pemsistert (can be stored within the database)

™ Senal {can be embedded within persistent objects)
” Registered (not stored within the database)

™ Abstract

" Data Type

" CSP {usedto process HTTP everts)

™ BExtends Name of super class:

| |

< Back

Finish | Cancel | Help |

We keep the default class type, Persistent. Caché will now automatically
store and fetch objects for this class.

Click Complete to skip the remaining steps of the wizard. The Class
Wizard creates the new class, which now appears in the Caché Studio
project hierarchy.
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Figure 1.9 The newly-created class

Figure 1.10 The New Property button

Figure 1.11 Creating a new property
with the New Property Wizard

Caché Studio - [localtcp/USER/User.Person.cls *]

File Edit View Froject Class Build Debug Tools ‘Window Help =18
= = PR
palle ik - EE RS BERBLEE
[Tnspert |
B Projectt (LocalUSER) Class User.Person Extends %Persistent [ ClassType = b = =
L £ Clasces i | ass j ‘ (Summary] j
= User
— y Name A
= Abstract False
22 routines ClassType persistart
(L CSP Files ClientD ataType YARCHAR
Compiletsr
Dalllowed False
Description
Dynanic False
Final False
Hidden False
Impart
IncludeCode
IncludeGensrator
Language cache
Modified o
OdbeType YARCHAR
Dwner
ProcedureBlock  True
SoapBindingStyle document
SospBodylse fiteral -
< 2
E
2l
o] L L [\Resunt  Find nFies [« 2
Ready ]

1.5.2.2 Creating Properties
To define the properties of the class, click the New Property button.

it

o N i o
| [lMews Property

==

The New Property Wizard opens.

New Property Wizard

ary time:.

‘Welcome to the New Property Wizard.

This wizard will guide you through adding a new property ta your class definttion. Please follow
the instructions below, pressing "Next” to move on ta the next page. You may press "Finish" at

Erter a name for this new property:

X

|Name

Enter a description of this new property (optional):

Name of Person

eodt > Finish | Cancel | Help |

First we create a property for the person’s name. Enter Name in the
Property name field and specify a short description in the description

field.



New Property Wizard
Property Type

Thiz property is for:

* A single valus of type: %.String

X

Browse...

" A collection of type: |

" A stream of type: |

™ Relationship

< Back Finish |

Cancsl |

[|
_Browee, |
|

Help |

Retain the default type, ZString, and click Next.

New Property Wizard
Property Characterstics

¥ Required This property is required (NON NULL).
W Indexed Create anindex based on this property.
™ Unique Create a unique index based on this property.

I Calculated This property has no inmemory storage allocated for it.

SGL Field Mame {optional):

(X

= Back Finish |

Cancel |

Help |

Check the Required and Indexed characteristics to specify that a name is
mandatory and the name search is to be optimized, respectively. No other
characteristics are necessary, so click Finish. The new property is now

defined.

In the same way, we define the Firstname (without the Required and
Indexed characteristics) and DOB (with the data type %Date) properties.
Once we have defined these properties, the class definition has the

following appearance:

1.5 Step-by-Step Through the
First Example

Figure 1.12 Property Type—Selection
of data type

Figure 1.13 Property
Characteristics—Characteristics of
the Property
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Figure 1.14 The class definition in
Caché Studio

Figure 1.15 The New Query button

Figure 1.16 Creating a new query
with the New Query Wizard
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' Caché Studio - [localtcp/USER/User.Person.cls *]

EE&

# Fle Edt Vew Project Class Buld Debug Tools Window Help |8l
- = = ; .
L. dd & D0k ||BEE S - SEEN BFLSBluANT
| = | nspect ]
l{:lass User.Person Extends Persistent [ ClassType = p = =
e o [ <
=158 User /// Wame of Perscn Mame e
YPerson| Droperty Meme As %String [ Bequired ]; Abstract False =
(L1 Routines . ClassType persistent
(2 csPFies /// Firstname of Person ClientDataT ype WARCHAR
Property Firstname Rs %String; ClisntMame
/// Date of Birth of Parsen Compilstiter
Droperty DOB As %Date; Ddillowed False
Description
Tnden WameTnden On Neme; Final False
Hidden False
} Import
InchudeCode
IncludeGeneratar
Language cache -
Maodified [1}
OdbcType WARCHAR
Owiner
ProcedureBlock True
SoapBindingStyle document
SoapBodylse lteral v
< | 2
E]
|
[« | » [ Resuit 4 Find In Files “ 3
H Ll | ol
Ready Line 15/16 Col 1 NUM

1.5.3 Creating the Query

We now define a new query that we can use to find all persons stored in
the database. To do this, click the New Query button.

=8 To R m
| =

The New Query Wizard opens.

==

New Query Wizard

Welcome to the Mew Query Wizard.

Thig wizard will guide you through adding a new guery definition to your clase definition.
Plzase follow the instructions below, pressing "Next” to move on to the next page.

Enter @ name for this new query:
|41

Implementation:
* This query is based on an SQL statement

" This query is based on userwritten code

Enter a description of this new queny (optional):

Find all Persons

Cancel | Help |

We enter All as the name of the query, and a short description in the
field below. We keep the default, SQL statement, for the Implementation



selection. Clicking Next displays the definition for the request parameter, 1.5 Step-by-Step Through the
which we do not need, so click Next to skip it. In the next step we specify First Example
the fields that the query is to supply.

New Query Wizard 3 Figure 1.17 Columns—Selecting the
Columns query fields
Select the columns you wish to include in the query. You can specify the column ordering in the
right hand list:
%D
Name
ﬂ Firstname
DOB
>| L
< Back Finish | Cancel | Help |

On the left-hand side you see a list with all the properties of the object
class and an additional ID field. Select each of the %ID, Name, Firstname,
and DOB fields and click the > arrow to move each field into the right-
hand list. When you are finished, click Next. The next step sets a query
condition. Because we do not need to set this, click Next to proceed to
make the selection for the sorting sequence.

New Query Wizard r‘s_(| Figure 1.18 Order By—Defining the

By query’s sorting sequence

Please enter any ordering information, f any, for your query:

Order By: + Ascending
| MName hd

" Descending

Crrder By: ~
| [~

Qrder By: S
| = .

= Back | | Cancel | Help |

Because we wish to sort the selection of persons by name, we choose the
Name field from the Order By list. When we click Finish, Caché Studio
shows the Person class with its properties and the new query.

11
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Figure 1.19 Person class with its
properties and the new A1l query

Figure 1.20 The Compile button

Figure 1.21 Successful compilation
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of a class

- Caché Studio - [localtcp/USER/User. Person.cls *] []=]E3]

3 Fle Edit View Project Class Buld Debug Tools Window Help |5 %]
] = = P = P
L. dd & D0 | REEY - 28 EALN BEFOLRS
| e —— E B
l{:lass User.Person Extends 3Persistent [ ClassType = p = -
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-8 User /47 Wame of Fersen Name ~
YPerson| Property Heme As $String [ Required 1; Abstract Falss
(L1 Routines . ClassType persistent
(2 csPFies /// Firstname of Person ClientDataT ype WARCHAR
Property Firstname As %String; Clinthame
/// Date of Birth of Berson Compiletet
Droperty DOB As Date (FORMAT = 4); D Bwed False
Description
Indes NameInden On Name; Final False
Hidden False
/// Find all Persons Import
Blguery 211() As $5QLQuery (CONTAINIC = 1) IncludeCode
i IncludeGieneratar
SELECT %IC,Name,Firstname, DO FROM Fersen Language cache
ORDER BY Name Modiisd 0
1 OdbeType WARCHAR
Owner
} ProcedureBlock  True
SoapBindingStyle document
SoapBodylse liveral hd
< kd
E|
|
» [ Result £ Find In Files M4 |
Ready Line 22/24 Cal 1 NUM

1.5.3.1 Compiling

A new class must be compiled before it can be used in Caché. To do this,
click the Compile button.

2R YR
Compile (Strg+F7) |E

After the compilation has completed, you see a message in the Result
window that looks similar to the one shown in Figure 1.21.

T8l

<

Compiling table 30LUser.Person ...
Conpiling routine User.Person.l
Conpile finished successfully.

| » [ Resutt 4 Findin Files / 1K

Campile the current routine

SRER

The class definition is now complete, and the new User.Person class is
ready for use.

1.5.4 The Caché Web Form Wizard

The Caché Web Form Wizard is a particularly easy way to create a Web
front end for a Caché class definition with Caché Server Pages (CSP). We
will use it to populate our person class with data.



First, we must create a CSP form. Right-click on CSP Files in the Caché 1.5 Step-by-Step Through the
Studio project hierarchy. Select Create New CSP File in the context menu First Example
that opens. Caché produces a new CSP form and displays it.

; Caché Studio - [localtcp/USER/Untitled1.csp] [ X Figure 1.22 The newly-created CSP
e File Edit View Project Insert Build Debug Tools Window Help form
D.EHIE bW EEaw - cE R
== <HTHL> p—— ]
= 128 Project] (Local:USERY™ R
Cl: IS )
=33 Clsses <l-- Put your page Title here --> [Frazs [E] e ]
= User <TITLES Cache Serwer Page </TITLE> Name ~
® Person Abstract Fake
(3 Routines <AHERD> ClassType persistant
=4 C5P Files ClientDataType YARCHAR
& Untitled1.csp CBODTS Compileafter
DdlAllowed False
Description
oy Dpnamic False
</BODT> Final False
< /HTNL> Hidden False
Import
IncludeCode
IncludeGenerator
Language cache
Modified o
OdbeType WYARCHAR
Owner
ProcedureBlock True
SoapBindingStyle document
SnapBodylse literal v
< >
E] Compiling table $QLUser.Person ... ~
Compiling routine User.Person.l
Compile finished successEully. E
-
(o] L L» [ Resutt { Findin Fikes [l oy
Ready Line 11/15 Cal 1 UM
Mark the prepared default code between the <BODY> and </BODY> tags,
then open the Insert menu and click the Form Wizard. A new window
with the Caché Web Form Wizard opens.
1=l Caché Web Form Wizard X Figure 1.23 The Caché Web Form
Wizard

WYWelcomel

The Caché Web Form Wizard will help wou create CSP forms
for Caché classes. You can utilize the created forms to retrieve
and ranipulate your Caché data.

form wizard

Settings... LCancel |

Ready 01:39

Click Next to display a list of the available classes.

13
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Figure 1.24 Selecting a class

Figure 1.25 Selecting properties
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1=l Caché Web Form Wizard - Class

Wwhich class would pou like to use?

Please select a class:

=1 User
5

Seftings... LCancel | < Back | Mest » | |

Ready Lakal 01:41

The list contains a single class, User.Person. Select it and click Next. A
list of the class’s properties appears.

1=l Caché Web Form Wizard - Properties (User.Person)

‘which properties would you like to include on the new form? Click the plus
zigh to open the embedded clazzes if you want to include ther.

Available Properties: Selected Properties:
DOe Z1d()
Firstrnarne
Mame®
zld)

Ay |&|v

LCancel < Back | Mest >

Feady 01:04

Select each of the ZId(), Name, Firstname, and DOB properties to be in-
cluded in the generated form, then click Finish. The newly generated code
now appears between the <BODY> and </BODY> tags in the code win-
dow. To save the changes, go to the File menu and click Save As. Name the
CSP form person.csp, and save the file in the csp/user directory.



Laok jn: |ﬂUSEF| j
=] capiuzer
: ave Ax
Filez of type: |Sewer Page [*.cop. . cx1) j
I Include System Itemns %

To view the new Caché Server Page, click Web Page from the View menu.
The Web browser opens, and the automatically generated form for our

person class appears.

<2 Cache Server Page - Microsoft Internet Fxplorer

File Edit View Favorites Tools Help

€ ) <) |ﬂ @ ;j /.:\J Search ‘-;:E(Favuribes e‘Media 6} [-\:v L__\, = J E

Address |@ http:/f127.0.0.1:1972/cspjuser fperson.csp

v| Go Links **

User.Person

*Name: |Jacksun |

Firstname: |Michae| |
DOE:

(* Denotes required fields)

@ Done

‘ Internet

After you have used the wizard to create several persons, click the Search
button to select a person to edit or delete.

1.5 Step-by-Step Through the
First Example

Figure 1.26 Saving a CSP form

Figure 1.27 The automatically
generated form in the Web browser
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Figure 1.28 Using the generated
search function

Your first object-oriented Web
application created with Caché
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-2 Caché Search - Microsoft Internet Explorer

Name| starts with  ~
Firstname | starts with +
Clear
DOB | equals v

Sortby: ONotSorted G Name O Firstname ODOB‘

Firstname
Bon Jaovi Jon 03/03/1962
Ciccone Madonna Luise 08/16/1958
Cocker Joe 05/20/1944
Jackson Michael 08/28/1958
John Elton 03/25/1947
@;‘] Done 0 Internet

The form created by the Caché Web Form Wizard provides a general pro-
totype that you can use for your own development projects. You can now
edit and refine the code in Caché Studio according to your needs.

1.6 Outlook

If you have worked through the example presented in this chapter, you
have created your first object-oriented Web application with Caché. In the
remainder of this book, we will discuss—in ever-deepening detail—
different aspects of application development using Caché. The introduc-
tion presented in this chapter will help you develop your own examples in
Caché and so provide a practical basis for the theoretical discussion in
subsequent chapters. Note that you have already installed the software
tools you will need.

However, before we progress deeper into development with Caché, the
next chapter retraces a step to consider the general principles of object
technology.
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