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Introduction

DeKlarit is a Rapid Application Development tool designed to let developers build Business
Frameworks with an instant increase in productivity while greatly simplifying change
management.

DeKlarit is integrated into Visual Studio .NET and is designed to be a perfect match for the .NET
developer.

Why DeKlarit?

-+ An automatic way of building complex applications incrementally with efficient
change management.

-+ A Rapid Application Development tool for the business rules and data access layers.

-+ No need for expertise in database design or building middle tier components. It
allows you to focus on the rest of the application.

- Support for both Microsoft SQL Server and Oracle
-+ Projects can be generated in C# or Visual Basic .NET

-

The objective of this white paper is to provide information regarding this new and exciting
technology. It starts with a quick review of how software has been traditionally developed and
then explains how DeKlarit can help you build higher quality applications.
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1. Software Development Methodologies

For a long time, traditional software development methodologies have supported the concept
that the application’s design should be completed before starting the programming phase. These
methodologies were based on the assumption that the cost of change in the design phase is
much lower than in the programming phase.

However, these methodologies were not applicable to environments that had to adapt to rapid
changes, so clearly a different way to develop ‘agile’ software was needed.

In recent years the industry has come to terms with this reality, and right now there is
consensus in that software should be developed incrementally. Therefore, the software process
will consist of a continuous design and programming cycle. Recently, a number of ‘agile’
software development methodologies have strongly promoted the embrace of change, and the
idea that applications will change after they have been created [1]. This acknowledgement is a
big step towards a new way of developing applications. Instead of trying to design the
application to support all possible behaviors, even if not needed at present, you start with the
simplest design possible and change it as needed.

For us, the way to build complex software is by doing it incrementally, with the simplest design
possible.

The industry knows how to build object-oriented applications incrementally [1] [2], but there is
no efficient way to achieve this when building the application’s Data Layer. When a change in the
object model involves a change in the database schema, it implies a nhumber of manual and
usually difficult steps to create the new schema, convert the data from the old schema to the
new one, and modify the data access code to adapt to the new database schema. This usually
discourages programmers, so they avoid making changes in the data model. Some discussions
on these issues can be found in:

http://c2.com/cqi/wiki?DontRefactorDatabases

http://c2.com/cqgi/wiki?RefactoringWithRelationalDatabases

http://c2.com/cqgi/wiki?ContinuousDatabaseRefactoring

Lately some authors are showing that even though it's difficult, it can be successfully
implemented. Scott Ambler describes the process of database refactorings in
http://www.agiledata.org/essays/databaseRefactoring.html. Martin Fowler and Pramod
Sadalage describe a number of techniques for ‘Evolutionary Database Design’ in
http://www.martinfowler.com/articles/evodb.html.

2. Building Applications in Multiple Layers

The advantages of building applications in multiple layers are well-known in the industry. The
basic idea of this architecture is to isolate the business logic and data access code from the user
interface code. These middle tier components are responsible for validating the data and
updating the database with the appropriate data-access technology.

This architecture has multiple advantages:

- It allows different kinds of user interfaces to reuse the same business logic (Browser
clients, Windows clients, Cell phones, PDAs, etc.).

-+ Database updates can be centralized on server-side components that secure the
data.

-+ Changes to the business rules only require you to update the server code, not each
client.
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-+ Middle-tier components can run on an application server, which provides runtime
services such as connection pooling, to maximize the throughput and scalability of
the applications.

As you can see there are many advantages to this architecture, but the difficulty lies in
developing the middle tier components. This involves the tedious task of the object-relational
mapping between your application objects and a relational database. These components are
usually written in languages like C#, Java or Visual Basic and/or a database stored procedure
language like T-SQL or PL/SQL.

3. The DeKlarit Approach

DeKlarit provides an innovative way to capture the knowledge needed to build an application.
Instead of gathering the requirements and building an abstract design, the requirements are the
only input DeKlarit needs.

Typically, end users are the ones who know how a business works, so DeKlarit’s Business
Components map to entities familiar to users. For example, if a user works with an Invoice, the
information needed is:

-+ Invoice Number, Invoice Date, Customer Id, Customer Name
The invoice details will be:

-+ Item Id, Item Description, Price Per Item, Quantity, Line total
The invoice footer will be:

-+ Invoice Total

If you use a traditional methodology, such as UML, the invoice design will be similar to this one:

Invoice Customer
+ Invoiceld: Integer + Customerld: Integer
+ InvoiceDate: Date 1 #[ 4+ CustomerMame: String
1
*
| Invoicelines | Item
+ Ttemld: Integer
+ InvoicelineQty: Integer — =+ * IkermDescripkion: String
1 + ItemPrice: Double

Figure 1

In DeKlarit, the same invoice will look as follows:
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Invoice [Structure] | 4k X

Struckture | Tvpe | Descripkion Formula
Inwaice
‘E Invaiceld Murnerici4, 00 Imvaice Id
= InvoiceDate Dake Inwaoice Date
= Customerld Murnerici4, 00 Customer Id
» CustomerMame Character(z0) Custarmer Marme
T Iemid Mumetici4.0) Ttem Id
»  ItemDescripkion Character(z0) Item Description
n ItemPrice Murnericis, 2) Item Price
» Invoicelineky Murnerici4,0) Imvaice Line Qb
#o InvoicelineTotal  Mumeric(3.2) Invoice Line Tokal  ItemPrice * InwaicelineQty
#o InvoiceTotal Murnericis, 2) Imvaice Tokal SUM{InvoicelineTotal)
<
Ireroice [Rules] | 1k X
error (InvalidbateException, "Invalid Date™) j
if InvoiceDate > System.DateTime.MNow:

Figure 2

The attributes with a ¥ identify the component (the primary keys).

The InvoiceLineTotal and InvoiceTotal are defined as calculated attributes. These attributes can
also be set as ‘redundant’, and the redundancy will be automatically maintained. For example, if
the InvoiceLineTotal is set as redundant, when the ItemPrice changes the InvoiceLineTotal must
be updated. DeKlarit does this automatically.

The indented level implies a one-to-many relationship (one invoice has several invoice detail
lines).

As you can see above, DeKlarit’s invoice is much closer to reality than an UML diagram, and is
something that the end user can relate to.

This invoice is defined as a Business Component, and is composed by a structure and a set of
business rules. These rules are declared, not written in procedural code, so as to enable a higher
level of definition of your business.

When coding the business rules in the middle tier components, the use of declarative rules has
numerous advantages over procedural coding [3] [4]:

-+ They are more closely related to user requirements, and that is why the coding is
almost transparent.

-+ To change the application’s behavior, all you have to do is change the business
rules.

- Regarding the business logic, it lets you focus on ‘what’ not ‘how’.

-+ You do not have to specify the order in which rules are triggered. The correct order
is automatically determined by DeKlarit.

If you look at how the Invoice was defined, you will notice that the structure is unnormalized.
This is why it looks closer to reality than the standard object model of the previous UML
diagram. This point is very important to understand DeKlarit’'s philosophy, and the way it lets
you design Business Components.

When building database-based applications you must create a normalized database schema. The
existence of a normalization process implies that the real world entities look unnormalized.
Through normalization we try to adapt reality to our model of reality, and this process involves
information loss. In this example, the fact that the Invoice has a CustomerName attribute
would be lost if the structure was normalized before making the information available to the data
or object model. The lost information is very important, and its use is what makes you and
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DeKlarit much more productive. This does not mean that DeKlarit will define an unnormalized
database schema, as a normalized database schema is the only way to achieve a consistent data
model. What DeKlarit does is create a normalized data model based on the model’'s Business
Components. Thus, it relieves you from the task of creating a normalized data model.

The relational model is the most efficient way to implement large, complex databases. One of
the most common problems in software development is ‘a badly designed data model’, which
results in data consistency problems. Usually, the data model is well designed at the beginning
of the development phase, but it deteriorates during the application life cycle. DeKlarit helps you
always have a good data model.

Going back to the example, after defining the invoice DeKlarit inferred these database tables:

INYOICE INVOICEDETAIL

7 | Invaiceld 7 | Invaiceld
InvoiceDate 7 | ItemId
Customerld IkemDescription
Customerfame IkemPrice

InvoicelineQty

Figure 3

Now, if you add a Customer Business Component with the following structure:

Customer [Structure] | 9k x
Structure | Type | Description | Formula
Cuskomer Cuskamer
T;? CustarmerId Murneric(4,0) Custamer Id
= CustomerMame Character(z0) Custamer Mame
Figure 4

DeKlarit will change the schema to this:

INYOICE

7 | Invaiceld
InvoiceDate
Customerld

&

CUSTOMER.

% | CustomerId
CustomerMName

INVOICEDETAIL
7 | Invaiceld
7 | ItemId
IkemDescription
IkemPrice

InwoicelineQty

Figure 5

DeKlarit has defined a new database table, and has removed all the attributes that depend on
the Customerld from the Invoice table. In order to do this, DeKlarit assumed that the
Customerld attribute in the Invoice Business Component was the same as the Customer
Business Component’s, so it normalized the database schema using that information. This is one
of DeKlarit’'s key design points: attributes with the same name refer to the same real-world
elements.

At this point, DeKlarit has defined all these tables in its internal “working model”, but not in any
real relational database. With this information, DeKlarit will build an Impact Analysis report
showing how it will create the database tables:
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Database needs reorganization

P Execute ) Cancel
Cuskarmer Table CUSTOMER ificati = ~
 Irvoice able specification
v Invaicel Table name: CUSTOMER
CUSTOMER is new
Table Structure = ||
Attribute Definition Previous values Takes value from
* Customerld Murneric (4ot null
CustomerMame Character (20) Mot null
Indexes = ||
Marne Definition Cornposition
ICUSTOMER primary key Clustered =custamerid B
w
S
Figure 6
Database needs reorganization 3]
} Execute 3 Cancel
W Customer e
o Table INY¥DICE specification o —
1Voice
v Invaicel Table name: INWOICE
IMY¥OICE is new
Table Structure = ||
Attribute Definition Previous walues Takes value from
¥ Invoiceld Murneric {4iMot null
InvoiceDate  Date Mot null
Customerld  Mumeric (4)Mot null
InvoiceTotal  Mumeric (3.2 Mot nall
Indexes = ||
Marne Definition Carposition
IINWOICE primary key Clustered Slnvoiceld
TIINWYOICEZ duplicate < Lstamerld
Foreign key constraints = ||
Referenced table Attributes n
CUSTOMER Custornerld
w
S
Figure 7
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ES)

Database needs reorganization

P Execute ) Cancel

W Customer S a
W Inwnice Table INY¥DICEL specification i
v IEES | Table name: INVOICEL

INYDICEL is new

Table Structure = ||
attribute Definition Previous values Takes value from
¥ Invoiceld Murneric (4iMat null
# IternId Mumeric (4)Mot null
ItemPrice Mumeric (3.2 )Mot null

IternDescription Character (200 Mot null
InvoicelineDty  Murneric (4iMot null

InvoicelineTotal Murneric (3.2 Mot null

Indexes = ||
Marne Definition Cormposition
IIMNWYOICEL primary key Clustered nvaiceld
*Ttemld
Foreign key constraints = || |
Referenced table Attributes
INWOICE Invoiceld 3
Figure 8

If you agree with the proposed structure, DeKlarit will automatically create the schema:

——————————————————— Compiling --—-——————————————-

Microsoft (R) Visual C# _NET Compiler version 7.00.9466

for Microsoft (R) .NET Framework version 1.0.3705

Copyright (C) Microsoft Corporation 2001. All rights reserved.

——————————————————— Executing --—-----——————————-
1. Locking tables to reorganize.

2. Dropping referential integrity constraints.
Dropping integrity constraints on table INVOICE.
Dropping integrity constraints on table INVOICEDETAIL.
Dropping integrity constraints on table CUSTOMER.
3. Create temporary and new tables.

Creating table INVOICE .

Creating table INVOICEDETAIL .

Creating table CUSTOMER .

4. Running reorganization programs.

6. Renaming tables.

7. Building indices and integrity constraints.
Creating index IINVOICE ...

Creating index IINVOICE2 ...

Creating index IINVOICELl ...

Creating index ICUSTOMER ...

8. Dropping attributes and removed tables.

And then it will create a C# (or Visual Basic .NET, depending on the language you chose before
executing the Build operation) project to generate the .NET components needed to work with the
defined Business Components:

———————— Analyzing -------—-

———————— Specifying -----——-
Business Component : Invoice
Business Component : Customer

———————— Generating --------
Business Component : Customer
Business Component : Invoice
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2l -
GettingStartedBusinessFramework,
= {} Gettingstarted
+ OI; Zonfiguration
+ OI; CuskomerDatasdapter
Og CustomerDataReader
Og CuskamerDataSet
OI; DatafdapterFactary
OI; DefaultConfigurationProvider
OI; DeklaritTransaction
o= IConfigurationProvider
o= TCustomerDatafdapter
o= IDakafdapterFactory
= TInvoiceDatafdapter
OI; InvoiceDatasdapter
&g InvoiceDataReader
OI; InvoiceDatasSet
OI; SimpleDatasdapterFactory

] O O O O O s B

Figure 9

In this case, DeKlarit has generated C# source code for a DataSet, DataAdapter and DataReader
for each Business Component. These classes are three of the main building blocks in ADO.NET.
The DataSet has the Business Component data, defined in the same way as in the Business
Component structure (not as in the database schema). The DataAdapter knows how to retrieve,
update and delete the data, while maintaining the referential integrity and applying the business
rules. The business rule code is generated inside the DataAdapter. The DataReader provides a
quick way to retrieve the Business Component’s data.

Up to now DeKlarit has created a database schema with three tables, several database indices,
two DataSets and two DataAdapters. All this was achieved by using the definition of those two
Business Components.

A new Business Component called ‘Item’ will be added to the project in order to show how
DeKlarit simplifies incremental development:

Item [Structure] | 1p X
Structure | Tvpe | Description | Formula
=g Item
T Itemld Murneric(s,0) Ttem 1d
»  ItemDescription Character{20) Tterm Description
= ItemPrice Mumericis.2) Item Price
Figure 10

When this Business Component is created, DeKlarit normalizes the data model and builds a new
schema for it:
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INVOICE
7 [ Invoiceld
InvoiceDate
Custamerld

INVOICEDETAIL

# [ Invaiceld

7 | Tkemid
InvoicelineQty

Figure 11

CUSTOMER

% [CustomerId
CustomerMame

% [1temId

ItemDescription
IkemPrice

Now the ItemDescription and ItemPrice are no longer in the InvoiceDetail table but in the Item
table. To change this manually you should create a new schema, write code for the programs to
convert the data, as well as search, find, and fix all the programs that use the modified tables.

DeKlarit does all this automatically.

How does DeKlarit handle database changes?

- It creates the new tables in the schema

- It converts the data from the old schema to the new one, so you do not lose your

data

-+ |t regenerates only the DataAdapters and DataSets that should change to map to

the new schema.

The first step is to perform a new Impact Analysis:

Database needs reorganization

P Execute 3 Cancel

Table INYODICE1 specification

Table name: INWOICEL
IN¥OICE1 needs conversion

Table Structure

Attribute Definition
¥ Invoiceld Murneric (4)Mot noull
#  Itemnld Murmeric {4 Mot null

InvoicelineQty  Murmeric (4)Mot null

InwoicelineTotal Murneric (8.2 Mot null

Previous values Takes walue from
INWVOICEL . Invaiceld
INWOICEL Itemld
INWVOICEL. Invoiceline Oty
INWOICEL. InvoicelineTotal

Del ItermnPrice Murneric (8.2 Mot null
Cel IternDescription Character (200
Mot null
Indexes = ||
Marne Definitian Compaositian
ITMNWOICEL primary key Clustered Al nvoiceld
*Tternld
e IINVOICELZ duplicate P T
Foreign key constraints = ||
Referenced table Attributes
INWOICE Invoiceld
Mew ITEM Iternld

| >

Figure 12
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Database needs reorganization 3]
P Execute 3 Cancel
v Invoicel A

M Table ITEM specification = |

Table name: ITEM

ITEM is new
Warnings = |
!, For each value of ItemlId there may be several values of ItemDescription , ItemPrice.
Tahle Structure = |
Attribute Definition Previous values  Takes value from
¥ Itemid Mumeric (4 Mot null INWOICEL JtemId
ItemDescription  Character (200 Mot noll INWOICEL JtemDescription
ItemPrice Mumeric (3.23Mat null INWOICEL JtermPrice
Indexes = |}
Marme Definition Composition
IITEM primary key Clustered “ltermnId
L
< ¥
Figure 13

The Impact Analysis above shows that it will modify the InvoiceDetail table by removing two
attributes and creating a new index. In addition, it will create a new Item table, taking the
values from the InvoiceDetail table.

If you agree with the changes, the reorganization process is run:

——————————————————— Executing --—-—-------———————-
1. Locking tables to reorganize.

2. Dropping referential integrity constraints.
Dropping integrity constraints on table ITEM.
Dropping integrity constraints on table INVOICEDETAIL.
3. Create temporary and new tables.

Creating table GXA0004 .

Creating index GX14 (temp) ...

4. Running reorganization programs.

Running program C4.

Creating table ITEM .

Dropping index GX14 (temp) ...

6. Renaming tables.

Renaming GXA0004 as ITEM

7. Building indices and integrity constraints.
Creating index IINVOICEDETAIL ...

8. Dropping attributes and removed tables.
—————————————————————— Done -——————————m

Then DeKlarit will regenerate the .NET components that have been impacted by the
reorganization. In this example, they are the Invoice and Item Business Components.

———————— Specifying ---——--—-

Business Component : Invoice

Business Component : Customer

Business Component : Item

———————— Generating --------

Business Component : Invoice

Business Component : Item

————————————————————— Dong ---=—=-—cecmomomoeeeee

Even though the Invoice .NET component now accesses four tables instead of three, the
programmer classes that use that component do not need to be modified. This is
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possible because the DataSet structure has not changed. For example, in a previous screen the
following structure was defined:

Invoice [Structure] | 4@ X

abructure | Tvpe | Descripkion Formula

E Inwoice
T Irvoiceld Murnerici4.0) Invaice Id
n InvoiceDate Date Inwaice Dake
2 Customerld Murnerici4.0) Customer Id
¢ Customerhame Character{z0} Custamer Mame
=%
T Itemld Murnerici 4,0 Tkem Id
¢ ItemPrice Murmeric(s. 2) Item Price
¢ ItemDescription Character{z0} Itern Descripkion
= InvaicelineQhby Murnerici4.0) Invaice Line Gy
Fo InvoicelineTokal Mumeric(s. 2) Invoice Line Tatal ItemPrice * Invaoiceline by
Foe InvoiceTotal Mumeric(s. 2) Invaice Tokal SUM{IrvoicelineTotal)
< >
Irvvcice [Fules] | a4 %

error [InvalidDlateException, "Invalid Date')
if InvoiceDate > Systetw.DateTime.Now;

3
‘ o]

Figure 14

And it was mapped to:

o | tnwvoicald
T | [temld

[temDaecriglion
[tamPrice
Inwwoicalina gty

Figure 15

After adding the other Business Components (Customer and Items), the new schema looks like

this:
F | Trwaiceld
IrvaiceDale
Customerld €= 7 | Custamerld

Cusbamerhlame

INWVOICEDETAIL
T [temtd
ItlemDescription
Invoicedinety | |stemprice

Figure 16

But the Invoice structure remains the same, and the programs that use it do not need to be
changed! This is why defining Business Components as unnormalized structures gives great
power to developers. In a traditional object model, the data layer classes need to be changed
mainly because of the normalization process. This involves changing the definition of the data
layer classes, and modifying the code that uses them. This process becomes unnecessary when
the object model is unnormalized.
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3.1. Retrieving Data

Business Components are designed to support transactional operations. Their objective is to
insert, update and delete specific instances, but when it comes to retrieving data, a different
view is needed.

If the data you need to retrieve is somehow related to the integrity relationships of the data
model, the Business Components provide methods to retrieve the Business Components
instances filtered by foreign keys. For example, the DataAdapter that corresponds to the Invoice
Business Components has a FillByCustomerld() method that retrieves all the Invoices for a given
Customer.

If the data to be retrieved is more complex, and involves attributes from many Business
Components with specific orders and conditions, it can be retrieved by using Data Providers,
which simplify the data retrieval process.

When an end user requests data, the process usually involves retrieving attributes from different
tables in a specific order and with certain conditions. The problem is that the end user ignores
which tables contain the needed attributes or how to join those tables. Using the DeKlarit Data
Providers, the request can be defined in a very user-friendly way. This is simply done by
selecting the attributes needed as shown in the example below.

InvoicesByDate [Structure]® | 4 b

Skructure | Tvpe | Descripkion | Formula

- InwvoicesByDate InwvoicesByDate
@@ Parameters

TF Conditions
- & InvoicesByDate
% » InwoiceDate Datke Invaice Date
)
I—?? Conditions
-~ & InvoicesByDatel
= Inwoiceld Murneric(4.0) Inwoice Id
= Customerhame Character{20} Customer Mame
Fo ImvoiceTotal Murmeric(8.2) Inwaice Total SUM{InvoicelineTotal)

Figure 17

In this example, the Data Provider will return a DataSet with the Invoice Id, Customer Name and
Invoice Total grouped by InvoiceDate. DeKlarit will generate the DataSet with the structure and
the DataAdapter to execute the SQL statements, evaluate the appropriate formulas, and load
the resulting data into the DataSet. As the Data Provider is specified without making reference
to a specific database table, the programs that use the generated .NET components do not need
to be changed when the underlying database schema changes.

4. Metadata-based Development

Together with the DataSets and DataAdapters, DeKlarit generates metadata that lets you build
metadata-based applications. These applications can take advantage of the metadata at
runtime, for example, by creating a data entry form for a specific Business Component and using
the DataSet/DataAdapter to update the database, or to generate code based on that metadata.
For example, a set of ASP.NET with Data Entry forms for the Business Components or with
reports for the Data Providers. Samples of this kind of applications are included in the DeKlarit
installation.

The ability to build Data Entry forms based on the metadata is also a consequence of the
unnormalized way in which Business Components are defined. For example, if the object model
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knows that an Invoice has a Customer, but not which fields of that Customer, it is not possible to
automatically build a Data Entry form that shows the Invoice information. You can take
advantage of that information by telling the object model that the Invoice needs only the
Customer Name.

5. Benefits of DeKlarit

Feature Benefit

Simultaneous design of your The components are always synchronized
components and database schema with the database schema, and there is no
need to write object-relational mapping
code. Your components evolve together with
the database schema.

Database normalization DeKlarit helps you to always have a good
data model, avoiding uncontrolled
redundancies and data inconsistency. You do
not need expertise in Relational Database
Modeling to create a good design.

Business Rules You can declare your business logic in the
Business Components, which makes it very
easy to specify and maintain their behavior.

Database refactoring & database You do not need to worry about the

schema independence consequences of changing your database
schema. You can modify itas needed
because you are not “locked-in-time” with
your initial data model.

Your applications are more agile to adapt to
new requirements.

Code generation You save a lot of development time using
reliable components that do all the data
validation, persistence and retrieval.
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