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Introduction

Introduction

The IBX for Lazarus Guide is a guide to the IBX fork created by MWA Software for Lazarus.

IBX for Lazarus is derived from the Open Source edition of IBX published by Borland/Inprise in
2000 under the InterBase Public License. In 2011, the Open Source edition of IBX was brought up-
to-date by MWA Software (http://www.mwasoftware.co.uk) and focused on the Firebird Database
API for both Linux and Windows platforms (32 and 64-bit), and has since been further developed. It
is released under the InterBase Public License for the original code and under the compatible

Initial Developers Public License for new software. The Firebird Relational Database Management
System can be downloaded from http://www.firebirdsgl.org.

While the core of the product remains the original IBX software, this version includes a completely
new set of property editors supporting SQL generation and testing using the Firebird Database
engine direct from the IDE. These are intended to be a significant improvement on the Delphi
Property Editors. IBSQLMonitor has also been re-organised in order to isolate the platform
dependent aspects, allowing for the use of SV5 IPC for the Linux environment. The original
Windows IPC is retained for the Windows environment. IBEvents has also been updated to ensure
compatibility with Firebird Events.

Support for generators has also been added compatible with the generator support added to IBX
after the Open Source edition was published, supporting both “On New Record” and “On Post”
generators. There are also many new data aware controls distributed as part of the package, plus
a scripting engine. TIBExtract has also been brought up-to-date.

From version 2 onwards, IBX uses the fbintf package to use either the new Firebird 3 API or the
legacy Firebird API. The fbintf package is partly derived from IBX and automatically loads the
Firebird 3 API, if available, the legacy API if not. fbintf is distributed with IBX. The Firebird Pascal
API Guide provided with the fbintf package provides important information on the installation for the
Firebird Server for development system and guidelines for deployment.
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See also the Firebird Pascal API Guide for information on:
* Using the API interfaces exposed by IBX
* Character sets and their relation to AnsiString Code Pages
* Deployment of applications using the Firebird Client library.
This Guide assumes that the reader has a basic knowledge of the Lazarus Integrated

Development Environment (IDE). Some knowledge of Firebird and database concepts is
desireable. However, a primer on the subject is provided (see chapter 3).

1.1 References

1. InterBase 6 API Guide (http://www.ibphoenix.com/files/60ApiGuide.zip)

2. Firebird 2.5 Language Reference

(http://firebirdsgl.org/file/documentation/reference_manuals/fblangref25-
en/html/fblangref25.html)

3. InterBase 6 Data Definition Guide (http://www.ibphoenix.com/files/60DataDef.zip)

4. Firebird 3.0.1 Release Notes
(http://www.firebirdsql.org/file/documentation/release_notes/html/en/3_0/rlsnotes30.html

5. IBX for Lazarus (MWA Software — http://www.mwasoftware.co.uk/ibx)

6. Firebird Pascal APl Guide — MWA Software, 2016

1.2 Change History
1.21 Version 1.1
This version has been updated to include:

* Extended TIBExtract functionality for output of data, including the simple XML formats for
binary blobs and arrays, and privileges (grants) given to Triggers and Stored Procedures.

* Extended TIBXScript functionality in order to process XML format data exported by
TIBExtract and embedded in INSERT Statements.

* Documentation of Data Output Formatters (see 7.2).

* Minor Typos and corrections.
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Installation and Preparation for Use

IBX for Lazarus is distributed in a single archive (zip or tar.gz format) and includes the fbintf
package. You can obtain an up-to-date version from http://www.mwasoftware.co.uk/ibx.

The archive should be expanded into some permanent location on your development system
alongside the Lazarus IDE. One possible location is to add a directory called “otherComponents”
to your Lazarus installation directory and expand the IBX archive into that directory. IBX will then
be located under:

“<Lazarus installation directory>/otherComponents/ibx”.

2.1 Minimum Requirements
IBX 2.0.0 requires at least Lazarus version 1.6.0 and version 3.0.0 of the Free Pascal Compiler.
All versions of the Firebird Server are supported including version 3.

The Firebird client library must also be installed. If this client library supports the new Firebird 3
client API then this is used, otherwise IBX uses the older Firebird 2 API.

2.2 Installation under Lazarus

The Firebird Client Library should be installed on the system prior to installing into the Lazarus IDE.
The Firebird Pascal APl Guide provides guidelines for installing Firebird.

Installation into the Lazarus IDE is the same under both Linux and Windows. Unpack the source
code archive into some suitable permanent location, as described above, and open the “dclibx.Ipk”
package description file using the “Package->Open Package File” menu item to open the file.

When the Package Editor opens, click on “Use->Install”. Lazarus will now recompile itself and
restart. THREE new tabs should now be present on the Component Palette: “Firebird”, “Firebird
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Admin”, and “Firebird Data Controls”. Respectively, these contain the IBX Database Access and
Service API components. A third tab on the palette will contain the “Firebird Data Controls”.

If no IBX components are visible, then the most likely reason is that the Firebird Client Library has
not been installed and/or cannot be located. See the Firebird Pascal API Guide for information on
how fbintf and hence IBX finds the Firebird Client Library.

2.3 Console Mode IBX

IBX can be used as visual components under Lazarus or in console mode programs. A separate
package is provided for console mode programs, and which excludes any LCL dependencies (e.g.
the IBDatabase built-in logon dialog). This is called “ibexpressconsolemode”.

All you need to do to use the console mode package in the IDE is to select "Packages->Open
Package File" and open ibexpressconsolemode.lpk which you can find in the ibx root directory. You
should then close it again immediately afterwards. There is no need to install or compile it.
Opening the package is sufficient for Lazarus to remember it.

An example of console mode use is provided in ibx/examples/fbsql.

2.4 Installing Firebird

You need access to a minimum of the Firebird Client library in order to use the fbintf package. This
applies to both development and deployment. Guidelines for deployment are give in chapter 13 of
the Firebird Pascal API Guide.

On a development system, the recommended approach is to download a pre-compiled installation
package from http://www.firebirdsgl.org and install the full system including examples. This will
ensure that the example “employee” database is both installed and available for use by the fbintf
testsuite, and a local server is available for testing. Firebird installation packages are available for
both Linux and Windows as will as OSX.

With Linux, it is also possible to use the packages provided with your distribution. However, these
will not necessarily be up-to-date. Under Debian/Ubuntu the example database is also provided as
a separate package and you will need to install this package as well as unpack the database from
a gzip archive and set the access permissions correctly before running the test suite.
Paradoxically, unless you are very familiar with Firebird and Linux, it is often easier to install the
firebirdsgl package than the one from your distro.

After installation, you should check that the “employee” is correctly listed in the “aliases.conf file in
the Firebird installation folder. For example, with 32-bit Firebird under Windows, the file

C:\Program Files (x86)\Firebird\Firebird 2 5\aliases.conf
should contain the line:

employee = C:\Program Files (x86)\Firebird\Firebird 2 5\examples\empbuild\employee.fdb
2.5 Upgrading from Earlier Versions

There are many differences between the IBX2 files and earlier versions and you should first either
remove or rename the directory containing earlier versions of IBX, and then install the new version
as described in the preceding section. Applications using IBX should be rebuilt rather than just
recompiled (use Run->Clean up and Build from the Lazarus menu).
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IBX2 represents a major change in the underlying IBX codebase. The low level “glue” that
represented the language binding between the Firebird 'C' API and native Pascal has been moved
into a new package “fbintf” and communication between IBX and this “glue” is now through a well
defined Pascal interface. Two implementations of the interface have been produced. One for the
legacy Firebird APl and another for the new Firebird 3 API. By default, IBX will use the Firebird 3
API, if available, otherwise it uses the legacy Firebird API.

The core body of IBX has been modified to use this new interface. Full support for Firebird Arrays
has also been introduced. However, the emphasis has been on maintaining backwards
compatibility as far as possible, even though there have been significant changes in the code base.

When migrating an existing IBX 1.4.x application to IBX 2.0.0 most users will need only to
recompile against the upgraded package. However, advanced users may need to make changes
due to the following incompatibilities:

1. The IBIntf, IBCodePage and IBXConst units have been removed from the package. Uses
clauses that use IBIntf or IBXConst should be replaced with use of the “IB” unit. This is how
part of the fbintf package and which provides the Firebird Pascal API including all constants
and type definitions associated with it.

IBCodePage was an internal unit providing the mapping between Firebird Character sets
and code pages. Equivalent functionality is now provided by the Firebird Pascal API.

2. Any use of the IBHeader unit should be replaced with use of the IB unit. If there is a
resulting compile time error after this has been done then, the reason is probably due to a
dependency on the legacy Firebird API. IBHeader still exists but it contains the definition of
the legacy APl and any dependency on it implies a potential problem when IBX uses the
new Firebird 3 API. Any such dependency should be identified and replaced with the
equivalent functionality provided by the Firebird Pascal API defined in the IB unit.

3. The TIBSQL property SQLType has been renamed to SQLStatementType. The version roll
has been taken advantage of to remove a potentially ambiguous property hame. The
property name is also used by the input and output metadata to define SQL data types.

4. In IBX2, Automatic transaction Start/Commit is no longer the default except at design time.
This may affect some simple uses of IBX with a single dataset on a form and no explicit
transaction management. A “transaction no active” error will result when a dataset is
opened if your application previously relied on this feature.

A new property AllowAutoActivateTransaction (see 5.2.4) has been added to
TIBCustomDataset descendents. By default this is false. If set to true then the original
behaviour is restored.

The version roll has again been taken advantage of to remove a problematic feature.
Autostart of transactions only ever worked properly with single dataset applications. With
multiple datasets, the order in which the datasets were closed became important (reverse
order to opening assumed). With multiple datasets, the transaction could easily remain
open after the datasets were closed relying on the database close to correctly perform a
transaction completion.

There could also be problems when explicit transaction start is used ,as the programmer
needs to make sure that the transaction was started before any datasets were accessed.
Otherwise, unexpected results could ensue.
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2.6

On the other hand, it is a valuable feature at design time, allowing a dataset to be opened
and its data displayed in the IDE.

If your application relied upon automatic starting/completion of transactions, the simplest
way to restore this behaviour is to set the AllowAutoActivateTransaction property to true.

If your application has more than one dataset on the form then this property need only be
set for the first one that is opened (active property set to true). This dataset should also be
the last one closed (active set to false).

. The UniqueParamNames property is now ignored and exists only for backwards

compatibility. Parameter name unigueness is now determined dynamically.
New Features with IBX2

Firebird 3 API Support

Access to the Firebird Pascal API for embedded SQL execution.

IBDatabase: new property - CreateIfNotExists. If true and the database does not exist
when an attempt is made to connect to it (run time only) then an attempt is made to create
the database.

IBDatabase: new event - OnCreateDatabase. This event is called after a database has been
successfully created as a result of a call to CreateDatabase or when creating a database
after it was found not to exist.

Support for arrays has been added. This includes a new field class (TIBArrayField) — see
chapter 9 - and a supported visual control derived from TCustomStringGrid.
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An Introduction to Databases, SQL
and Firebird

This chapter is intended to provide a primer on Databases, SQL and Firebird for those not familiar
with these subjects. Readers who are familiar with them are invited to proof read this chapter but
otherwise, they may prefer to skip to the next chapter.

3.1 What is a Database?

The dictionary definition of a database is that a database is no more than a collection of data. It
says nothing about how the data is organised or accessed. Some databases can be just a large
amount of unstructured data, while others can be fully structured with strongly enforced rules. It is
the latter case that we are interested here, and will leave the former to Google.

The type of database that Firebird manages, and for which the Structured Query Language (SQL)
was written, is structured with well defined rules so that they can be processed in a deterministic
fashion with repeatable outcomes. This type of database is well suited to business applications,
such as accounting and stock management, Personnel Management and Payroll.

3.1.1 In the Beginning

In the 1960s and through to the 1980s, Magnetic Tape was the dominate storage medium for big
company databases (accounting, stock, etc.). Magnetic Tape is a linear medium accessed
sequentially. The data is written to it as “records” and usually ordered using some common relation
such as account number or a person's name. Each record contains the data for the account or
some person's registration details.

Magnetic Tape databases had to be processed sequentially. It could take a long time to find the
record you are interested in, as you had to start at the beginning and work forwards, reading
through one or more tapes. Data update was equally laborious with the usual technique being to
prepare an update tape with update actions in the same order as the database records and the
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application of updates was essentially a data merger between the current set of tapes and the
update tape resulting in a set of new master tapes.

3.1.2 The Arrival of Random Access Storage

Disk drives started becoming commonplace in the 1970s. Initially they were too expensive to hold
complete databases and were used to cache data and to speed up operations. As they become
bigger and cheaper, it was possible to start saving entire databases on to magnetic disks.

Magnetic disks can be randomly access. That is any sector on the disk can be accessed in about
the same speed as any other. This opened up the possibility of having high speed access to
database records and perhaps even in place updates. However, there was still the problem of how
do you find the record you are interested in? If you still had to start at the beginning and read on
until you found the desired record, access would still be slow and variable depending on how far
down the data the record was located.

3.1.3 Indexes

The answer was to create indexes, where an index is a comparatively small lookup table or tables
that may be randomly accessed and could quickly point you at the record you were interested in.

An index is intended for use with a selected key into the data (such as an account number). In
principle an index could be just a table of account numbers (the key into the record) and the sector
address (on the disk) where the record is held. The index table could then be searched much more
quickly than going through the entire database and give much faster access to the data.

For small databases, a simple lookup table is sufficient. However, for large databases, the
overhead of searching an index table is still significant and something better is needed. As a result,
Indexes became better structured. Perhaps one table for the first part of an account number and
then separate tables for the second part, and selected by lookup of the first part of the account
number.

Another approach was to generate a hash value from a record key (e.g. the account number) and
use that as a numeric table index to where the (e.g.) account number/record address was located.
The development of efficient indexes became an important line of research.

3.1.4 Multiple Indexes and Datasets

Of course, there was no reason why only a single index was the limit. A database could have many
indexes on the same data, one for each access key that you could define. Attention also moved to
the structure of the database. The terminology started firming up with the database being broken
up into smaller datasets, each with their own index; the sum total of datasets and indexes
becoming the database. Given that, in this case, the dataset was a list of identical records, they
could be modelled as “tables”, with each record being a table row and the fields of each record
forming the columns.

The original Magnetic Tape databases often contained data duplicated across different databases,
if only because it was too difficult to organise the simultaneous processing of multiple tapes. When
disks became common, there was value in removing duplication between datasets. This both
avoided the risk of differences between data describing the same thing and minimised the use of
still expensive disk storage.
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However, this did mean the creation of many more smaller datasets and their own indexes and the
need for the programs that accessed them to have simultaneous access to many datasets and to
“join” the data together.

3.1.5 The Need for Middleware

When applications start having to solve common problems there is always an opening for a
common middleware solution, and database access was no exception.

Soon many middleware solutions started appearing. Their role was to manage all the different
datasets and their indexes and to provide standard ways of joining the datasets and updating the
datasets. They freed the client applications from the need to open lots of separate files and instead
became a single point of access — the database provider.

3.1.6 Enter the RDBMS

The middleware solutions soon evolved into the kind of Relational Database Management Systems
(RDBMSs) that we know today. Although the various products have their differences, they can be
said to:

* Manage a database comprising many datasets, where each dataset is viewed as a table of
data accessed using one or more indexes.

* Maintain metadata (data about data) that describes each table in the database and each
index.

* Provide a single point of access to the database to client applications.

» Allow the data to be accessed by table or by joining tables together, using common keys, to
create larger virtual datasets (often called views).

» To provide a means to refine the views by limiting both the number of rows returned and the
columns in each row. Thereby improving both efficiency and security (by limiting access to
data).

* To provide a means to update rows, insert new rows and delete existing rows, including
whole table operations.

Throw in performance optimisation, backup and restore, data redundancy (e.g. shadow databases)
and you are starting to get something like the modern RDBMS. Some RDBMS servers still
maintain each dataset as a separate file (e.g. some versions of MySQL), while others place the
whole database in a single file and organise its contents into many files.

3.1.7 Multi-user Access

The old Magnetic Tape datab