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About this Guide

About This Guide

Who should read this Reference Guide?

This reference guide is intended to be used as a template for application developers who plan to modify
existing applications or develop new applications to work with PostgreSQL.

This document assumes a background in Informix® development environments and Informix databases.

Organisation of this guide

Chapter 1

The introduction gives an overview of the migration process.

Chapter 2

Chapter Two describes the prerequisites for using Informix applications with PostgreSQL.

Chapter 3

Chapter Three compares the two databases Informix and PostgreSQL.

Chapter 4

Chapter Four guides the reader on how to prepare for the migration. It describes what actions should be
taken prior to the actual migration.

Chapter 5

Chapter Five explains all the differences between Informix and PostgreSQL in detail.

Chapter 6

Chapter Six describes how and what the ‘Dynamic SQL Translator’ does to keep the migration work as
low and as simple as possible.

Appendix A

Appendix A covers information on how to connect to a PostreSQL database.

Appendix B

Appendix B discusses the different database level settings available in PostgreSQL.

Hydra 4.3 ‘Dynamic SQL Translation for SQL Server
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About this Guide

Appendix C

Appendix C lists the Informix SQL/4GL datatypes, and the type mapping adopted by the Dynamic SQL
Translator.

Appendix D

Appendix D should be read by users who are planning to migrate their application to more than one
vendor’s database.

Appendix E

Appendix B discusses the different database level settings available in PostgreSQL.

Conventions used in this book

Typefaces and Icons

Constant-width text is used for code examples and fragments, or command line functions.
Constant-width bold is used for emphasis.

Constant-width textis used for code sample variables.

i This icon indicates a suggestion, discusses prerequisites for the action about to
be taken, or indicates a warning about the use of available options.

Significant code fragments are generally reproduced in a monospace font like this:

database cms
main

di splay “Hell o Worl d”
end main

Code examples shown in this document may be used within any Querix applications — no special
permission is required.

Numbered Instructions

Within numbered step-by-step instructions, buttons to be used on a GUI are highlighted in bold. For
example:

1. Click the OK button.

i Hydra 4.3 ‘Dynamic SQL Translation for SQL Server
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About this Guide

When a numbered step causes a new action to take place the change will be describe below the step in a
paragraph like this.

If further information is needed, about a particular instruction, such as alternative courses of action, this
will be provided in a paragraph like this one.

Hydra 4.3 ‘Dynamic SQL Translation for SQL Server iii
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CHAPTER 1

Introduction

Informix development tools, including Informix 4GL, Informix ESQL/C and Informix NewEra, were
developed to interact solely with an Informix RDBMS. For this reason, applications developed using these
tools are dependent upon the behaviour and personality of an Informix RDBMS.

Querix development tools, such as ‘Hydra4GL' offer full compatibility with Informix development tools,
whilst also offering the ability to operate seamlessly with a non-Informix RDBMS.

Any existing Informix application sources can be re-used and developed further using the *Hydrda4GL’
Development tools to open up for modern GUI screen interactions and databases such as PostgreSQL.

Using Querix’s unique dynamic SQL translation capabilities, the application vendor can still continue to
develop using Informix style SQL without any re-training or code re-writes whilst being able to exploit
‘Hydra4GL"s extended capabilities.

The result is that identical Informix application sources can operate against both Informix and non-
Informix RDBMSs without compromising the investment in the original application sources.

Informix® 4GL, -ESQL-C and -NewEra® are development languages from Informix (now owned by
IBM®) and for that reason, they could only interact with Informix databases. Querix™ development
tools, such as ‘Hydra4GL™, offer full compatibility with Informix development tools but without the
limitations of character mode screens and Informix RDBMSs.

Hydra 4.3 ‘Dynamic SQL Translation for SQL Server 1
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CHAPTER 2

Prerequisites for Converting to PostgreSQL

In order to use 'Hydra4GL' with PostgreSQL, you must have the following:

e PostgreSQL version 7.4.x or later installation (see http://www.postgresql.org/ for downloads and
installation instructions)

e A full installation of the 'Hydra4GL' 4.3 application
e An understanding of 4GL programming

¢ Full access to the application’s source code

A working knowledge of the application

No Informix tools are needed

2 Hydra 4.3 ‘Dynamic SQL Translation for SQL Server
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CHAPTER 3

Informix and PostgreSQL Compared

This chapter is intended to provide a brief overview of the similarities and differences between Informix
(OnLine, Dynamic Server and Standard Engine) and PostgreSQL.

Isolation Levels in Informix

Dirty Read Does not place or honor table locks whilst reading data, and will
read uncommitted data.

Committed Read (ANSI) Places no locks on data being read, but only reads data that has
been committed. This is the default isolation level.

Cursor Stability Whilst reading data, the current row is share-locked. A share
locked row cannot be exclusively locked.

Repeatable Read Acquires a share lock on all rows being read for the duration of a
transaction. A share locked row cannot be exclusively locked.

Isolation Levels in PostgreSQL

Read Committed (ANSI) Places share locks on data being read. Default isolation level.
Read Uncommitted (ANSI) Synonymous with Read Committed
Repeatable Read (ANSI) Synonymous with Serializable
Serializable (ANSI) Prevents external updates/inserts/deletes on read data.
Hydra 4.3 ‘Dynamic SQL Translation for SQL Server 3
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CHAPTER 4

Preparing for the PostgreSQL Conversion

When converting an application to work with an additional RDBMS, a number of key steps need to be
taken to ensure a successful result. It is strongly recommended that Querix tools be used for all stages of
this process, in order to ensure that the application works consistently against each RDBMS with minimal
code modification.

This chapter outlines the base process for converting an application to work with an additional RDBMS.

The Conversion Process

The migration process can be thought of as a four-stage process:

e Migration of the Database Schema
e Table loading

e SQL Syntax issues within 4GL code
e Runtime testing

The overall aim of the process should be to adapt an existing application to work with a new RDBMS in
addition to still functioning as expected with the original RDBMS.

Migration of the Database Schema

'Hydra4GL' will handle schema object conversions for you by means of a 4GL/ESQL-C application. Unlike
the native migration tools for your target RDBMS, 'Hydra4GL' will allow you to retain basic Informix
datatypes, which are not necessarily handled natively by the RDBMS. These datatypes can include:

e SERIAL
e MONEY
o DATETIME
e INTERVAL

Also included may be various behavioural facets associated with the datatypes in question. Please refer to
the RDBMS vendor specific information in chapter 3 for information on datatype support.

Using 6Hydrad4GL6é tools to perform the dat
& compatibility of the target RDBMS with Informix behaviour, and minimise later
Z conversion problems.

4 Hydra 4.3 ‘Dynamic SQL Translation for SQL Server
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Preparing for the SQL Server Conversion Chapter 4

The simplest method of assisted database object creation is to convert your Informix database schema
into a 4GL source. This can be achieved using the Querix utility ‘gxexport’.

To invoke this utility from the command line, you simply need to perform:
bash$ gxexport <database name>

This will create a directory named <database_name>_gxexport. Within this directory you will find a file
named ‘<database_name>.4gl" and a subdirectory containing unload data for the database (unless the
gxexport utility was invoked with the —s flag).

Having created the 4GL module, it is simply a matter of compiling this code and running it against the
target RDBMS in order to create the database objects. For more information on connecting a 4GL
application to your vendor’s RDBMS, please see appendix ‘Connecting To PostgreSQL'.

It is worth noting that if your target RDBMS does not support the use of reserved
you may encounter a number of table creation errors at this stage (see chapter

d-unction/Operator Naming
The Dynamic SQL Translator will convert all standard Informix functions/operators to their PostgreSQL

equivalents where an appropriate match exists.

Reserved Words as Identifiers’ for information on the quoted identifiers database creation option in
PostgreSQL). If your RDBMS does not support the use of reserved words as identifiers, this can only be
addressed by renaming the conflicting column(s) - bearing in mind that these changes should be
propagated into table references within the 4GL/ESQL-C code.

Loading Table Data

Loading of the table data should again be handled by 4GL - this ensures that the data is stored and
converted correctly where appropriate. The schema extraction tool (gxexport) will automatically unload
table data, and generate LOAD statements in the generated 4GL file for schema creation.

The 4GL LOAD statement can be resource intensive. For this reason, the overall schema creation/loading
process may take time depending on the volume of data to be loaded.

Compiling 4GL Code

Once the schema objects have been created, you should now be able to proceed with the compilation of
4GL code against the target RDBMS.

The gxexport Schema Extraction Tool

Querix provides a command line tool named ‘gxexport’ for the extraction of an Informix database schema
and table data.

The tool generates a HydraStudio project, including a 4GL program (and table unload data) which can be
compiled and run to automatically create and populate tables in the target RDBMS.

Hydra 4.3 ‘Dynamic SQL Translation for SQL Server 5
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CHAPTER 5

Informix Compatibility

This chapter discusses scenarios within an Informix application which cannot be handled automatically by
the Dynamic SQL Translator. It is broken into 3 sections marking the severity of the problem class. These

sections cover the following:
e Problems that are not handled
e Problems that are handled through emulation of Informix behaviour

Problems that are automatically handled, and are of no overall concern to the developer when
working through the Dynamic SQL Translator

Hydra 4.3 ‘Dynamic SQL Translation for SQL Server
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Informix Compatibility Chapter 5

Unhandled Problems

CHAR data type limited to 8104 characters in PostgreSQL — Informix it is restricted to 32,267.

Under some versions of PostgreSQL, a failed statement within a transaction will cause all subsequent SQL
statements to fail with error until the transaction is closed.

Hydra 4.3 ‘Dynamic SQL Translation for SQL Server 7
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Chapter 5 Informix Compatibility

Problems Handled Through Emulation

The following issues are automatically handled via emulation of Informix behaviour. In most cases the
emulation will be transparent to the developer/user. The relative problems are detailed with each item.

ROWID
PostgreSQL has no equivalent of ROWID; therefore ROWID emulation is provided.
The implementation method is table dependent. For tables with an existing SERIAL column, this column

is returned as the ROWID value. For columns without a SERIAL column, a new hidden column ROWID is
added to the table.

Setting the environment variable QXORA_EMULATE_ROWID to a value of 1 will enable the ROWID
emulation feature. If ROWID emulation is not required the QXORA_EMULATE_ROWID environment
variable should be unset.

When performing an INSERT of a literal value into a serial column, the ROWID for the insert is not
correctly returned in sglca.sqlerrd[6].

ROWID emulation is available for PostgreSQL.

The ROWID emulation is unable to re-use ROWID values in an integer context.
o For this reason, it is feasible that an application with a high insert/delete rate
z may exceed the 232 (approx. 4 billion) value limit. Use of this feature,
therefore, should be treated with due consideration.

WHERE CURRENT OF

PostgreSQL does not have an equivalent of the Informix WHERE CURRENT OF statement. This behaviour
will be emulated automatically if ROWID emulation is enabled. If ROWID emulation is not to be enabled,
then all instances of this statement must be re-written.

8 Hydra 4.3 ‘Dynamic SQL Translation for SQL Server
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Informix Compatibility Chapter 5

Problems Fully Handled

The following differences are automatically handled, and will present no problems for the developer/user.
This is not an exhaustive list, and covers only the major differences.

Function/Operator Naming

The Dynamic SQL Translator will convert all standard Informix functions/operators to their PostgreSQL
equivalents where an appropriate match exists.

Reserved Words as Identifiers

The Dynamic SQL Translator will automatically quote any keywords in an identifier context.
For example, the following statement:

SELECT *
FROMx1
--The column ,percent
WHEREpercent = 50

exists in the table x1

To prevent an SQL error, the translator would reproduce this statement as:

SELECT *
FROMx1
--The column ,percent®" exists in the table x1
WHERE' percent” = 50
DDL Syntax

There are numerous differences in the core DDL syntax between Informix and PostgreSQL. This includes
such things as:

e ALTER TABLE

e Constraint naming

Join Syntax

PostgreSQL does not support the Informix Join syntax, instead using the ANSI join syntax for SQL. The
Dynamic SQL Translator automatically handles the conversion for all join expressions.

Hydra 4.3 ‘Dynamic SQL Translation for SQL Server 9
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Chapter 5 Informix Compatibility

SQL Error Codes

4GL applications are largely dependant upon expected error codes from Informix. PostgreSQL reports
errors using the standard SQLSTATE identifier.

For this reason, the Dynamic SQL Translator will convert SQLSTATE values to the Informix equivalent
error, and populate the sqlca.sqlcode field accordingly.

10 Hydra 4.3 ‘Dynamic SQL Translation for SQL Server
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CHAPTER 6
The 'Hydrad4GL' Dynamic SQL Translator

This chapter discusses the dynamic SQL translation engine, and the work that it performs. This chapter is
intended to provide an overview of the capability of the translator.

Although the principles of operation of the translator are common across all RDBMS vendors, the
functionality of the translator is sensitive to capabilities and personality of the target RDBMS.

Introduction

The basic function of the Dynamic SQL Translator (DST) is to make a non-Informix database appear as
close as possible to an Informix database for the purposes of 4GL and ESQL-C functionality.

The translator takes the users’ Informix SQL statements as input, and dynamically translates them to the
format required by the target RDBMS.

In addition to this, the DST also emulates the behaviour of Informix datatypes, such as SERIAL, MONEY,
etc., even where no direct equivalent exists within the target RDBMS.

The overall result is that 4GL and ESQL/C programs can be used with a wide range of RDBMSs with the
absolute minimum of code modification.

The concepts described in this chapter apply only to non-Informix databases.
The Dynamic SQL Translator is not used for Informix connections.

N,

Hydra 4.3 ‘Dynamic SQL Translation for SQL Server 11
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Chapter 6 DST, the Dynamic SQL Translator

Concepts

Database Drivers

4GL Process Database Driver

{ 4GL Database Connection »

Each database vendor provides a different means of connecting to and communicating with a database.
For this reason, it is not possible to use the same communication mechanism with, for example,
PostgreSQL as you would with Informix.

Physical Database Connection

Each database, therefore, requires a different layer for communication. 'Hydra4GL' provides such a layer
for each database vendor supported, and these layers are referred to as ‘Database Drivers'.

Multiple connections to the same database type will all use the same driver.

Bind Variables

A bind variable is a 4GL or ESQL-C variable which is passed as a parameter to a SQL statement.

4GL Variable(s)

SQL Statement@

4AGL Process RDBMS

Results |

N~

For example, consider the following 4GL statement:

12 Hydra 4.3 ‘Dynamic SQL Translation for SQL Server
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DEFINE my int INTEGER
LET my int =1
SELECT ~
FROMmy table
WHEREny table.columnl = my int

In this example, the 4GL variable ‘my_int’ is passed as a parameter (or input value) for the SQL select
statement. Similarly, the values that are passed to a prepared statement to substitute the placeholder
markers (*?") are also bind variables. For example:

DEFINE my int INTEGER

PREPRE pl FROM

“SELECT * FROM x1 WHERE x1.a = ? AND x1.b = 2"
EXECUTEp1 USING 1, my int
In this example, both the literal value ‘1" and the 4GL variable ‘my_int’ are considered bind variables for
the SQL statement.
SQL statements that can use bind variables are:
e DELETE
e EXECUTE PROCEDURE
e INSERT
e SELECT
e UPDATE
Hydra 4.3 ‘Dynamic SQL Translation for SQL Server 13
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Buffer Variables

We use the term *buffer variables’ to describe the variables into which an SQL statement returns data.
Such variables will typically be found in the ‘INTO’ clause of a SQL statement.

SQL Statement@

4GL Process ) RDBMS

Results |

N 4GL Variab|9(S) \—’/

For example, consider the following 4GL fragment:

DEFINE recl RECORDLIKE x1.*

DECLAREc1 CURSORFOR

SELECT ~*
FROMx1

FOREACHc1 INTO recl.*
In this example, each element of the record ‘recl’ is a buffer variable, as they are modified with each
execution of the FOREACH loop.
SQL Statements that can use buffer variables are:

e EXECUTE PROCEDURE

e SELECT

14 Hydra 4.3 ‘Dynamic SQL Translation for SQL Server
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How Dynamic Translation Works

|:N::Informix sl > .m@

4GL Process SQL Translation Layer
Native Data

RDBMS
Interface Layer

Informix Data

RDBMS
Personality
Information

The translation engine has a number of layers of functionality, and these can be categorised as follows:
e SQL Interpretation
e SQL generation
e Type promotion

SQL interpretation

The first function of the translation layer is to read and understand the SQL statement passed to it.
During this process, the translator will evaluate the entities present within an SQL statement.

Once interpreted, the statement is categorised to allow optimal processing of the SQL statement.

o If the translation engine does not fully recognise the SQL statement, it will not
z attempt to process it. Instead, it will pass the statement to the RDBMS unmodified.

SQL Generation
The final function of the Dynamic SQL Translator is to recreate the SQL statement in a form that is
understood by the target RDBMS. There are numerous aspects to this, but the key areas are:
¢ Keywords: Many SQL keywords are vendor specific

e Grammatical differences in SQL: Each RDBMS exhibits minor differences in the grammatical
structure of SQL

¢ Functions and Operators: The names and syntax of functions and operators varies between
RDBMS vendors.

Hydra 4.3 ‘Dynamic SQL Translation for SQL Server 15
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e Datatypes: Some Informix datatypes are not supported by other RDBMS vendors.

Datatype Mappings

In addition to type promotion in SQL (this will be discussed in the next section), the Dynamic SQL
Translator is sensitive to differences in the data types supported by different RDBMS vendors. For this
reason, the dynamic SQL translator automatically handles the translation of Informix types to vendor
specific types, in such a way that these differences are transparent to a 4GL or ESQL/C process.

The gx__$schema table

Because interpretation has to be performed for some datatypes, the translator will maintain metadata
about such columns in the table gx__$schema. The gx__$schema table contains such information as the
original (or intended) Informix datatype, and any supplementary information (such as qualifiers for
DATETIME types).

Type Promotion

Unlike Informix, a number of RDBMSs are strongly typed. This means that they do not permit
comparisons of differing datatypes. For example, where Informix may allow the user to directly compare
a CHAR representing a date to a DATE value, SQL-Server (PostgreSQL?) will not.

The SQL translator scans the SQL statement for areas where differing datatypes are being used, and
attempts to convert the types where possible.

As an example, consider the following scenario:
SELECT ~*
FROMx1
WHEREx 1. date_column = “01/01/2001"

In this example, the DST will first look at the relational operator ‘="

In evaluating this operator, the translator realises that potential problems exist due to a CHAR value
being compared to a DATE column. Problems that potentially exist include:

e A strongly typed RDBMS will not allow such a comparison without an explicit cast operation.

e Localisation of the database server may prevent the literal date value from being correctly
interpreted.

e The RDBMS may not be able to efficiently cache semantically equivalent statements that differ
only by literal value.

Since it is clear that the column cannot be altered, it is necessary to process the literal value instead.

In this case, the translator will first attempt to convert the literal value to a bind value of type CHAR. In
this case, the SQL will now be seen as:

SELECT *
FROMx1

16
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WHEREx1.date column = ?

Finally, due to the context of the CHAR bind, the CHAR bind will be converted to a bind of type DATE,
preventing the need for any explicit casting operation.

The result of this process is an SQL statement that will be accepted by a strongly typed database, and
also provides more efficient SQL than if the vendor’s conversion functions (such as CAST or CONVERT)
had been used.

Benefits of Type Promotion

There are a number of beneficial side-effects of the type promotion process. Firstly, the database is able
to cache SQL statements better if literal values aren’t used. For example, consider the following

statements:
SELECT * FROMx1 WHERExl.a = 1
SELECT * FROMx1 WHERExl.a = 2
SELECT * FROMx1 WHERExl.a = 3

The RDBMS will attempt to cache each of these statements. This caching is made more effective by the
SQL translator, as in each of these cases, the only statement passed to the RDBMS is:

SELECT * FROMx1 WHERExl.a = ?

As a result, the database is able to cache SQL statements much more efficiently.

Areas where Type Promotion is used

Type promotion will be attempted for all parts of SQL where datatypes won't necessarily match. This
includes:

Parameters (bind variables) to INSERT statements

e Parameters (bind variables) to UPDATE statements
e WHERE clauses

e  Output parameters (buffer variables) of SELECT statements

Where bind/buffer variables are type promoted, the promotion is applied to a duplicate variable, with the
original 4GL variable remaining unaltered.
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Connecting To PostgreSQL

Concepts

PostgreSQL connections are maintained through ODBC. While ODBC is a secondary connection method
for most RDBMS vendors, it is the principle connection method for PostgreSQL.

ODBC connections use a DSN to ‘describe’ the connection parameters. The connection to the database is

then made by simply selecting the relevant DSN.

Environment Settings

Variable Default Value Function
SQLSERVER LocalServer Specifies the base ODBC connection string for the

database connection. Defaul t

QXSS_DB_IS_DSN

false

Specifies that only the string specified in the
DATABASE statement should be used to establish the
connection. With this set, the runtime will not
evaluate the SQLSERVER environment variable.
Defaults to false.

SSTRACE

null

Specifies a file into which to write an ODBC log. Care
should be taken in using this variable as ODBC
tracing has a significant impact on application
performance.

QXSS_EMULATE_ROWID

false

When set to true, causes the runtime to emulate

rowids in the RDBMS. Seechapter &éI nform
Compatibilityd for more infgdg
emulation.

Connecting to PostgreSQL through 4GL

ODBC connections provide much more flexibility when connecting to a database than traditional Informix
database connections. The Dynamic SQL Translator exposes this functionality to the user, whilst still
allowing for the traditional method of specifying connections in 4GL/ESQL-C.

18
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The 4GL DATABASE statement may be used in the traditional method, or can be used to specify an ODBC
specific connection string when working with PostgreSQL/ODBC Connections. For example, consider the
following:

DATABASE , xxx*

When executing this statement, the first attempt will be to establish the base connection with the details
given in the SQLSERVER environment variable. As such, this should contain, as a minimum, the DSN
name used for the connection (if the SQLSERVER environment variable is unset, then the runtime will try
to load the DSN named LocalServer).

If the base connection is successfully established, then the runtime will attempt to switch the current
catalog to the database named with the DATABASE statement. Therefore the connection scenario (if
successful) will be:

1. Connect to the DSN (plus other connection options) specified in the SQLSERVER environment
variable.

2. Set the current database to that given in the DATABASE statement.

If the base connection is unsuccessful, the runtime will then attempt to use the string given in the
DATABASE statement as an ODBC connection string. If the string consists of just a single name, this will
be assumed to be the DSN name for the connection.

Example

DATABASE, st or es ™
Would then be logically equivalent to
DATABASE, DSN=st or es”

It is therefore possible to exploit this behaviour, and construct dynamic ODBC connection strings. For
example, the connect string:

DATABASE, DSN=Local Server ; Dat aabase=stores;
Trusted_ Connection=no; Uid=scott; Pwd=tiger?"

The following table lists all the relevant ODBC connection options. These may be used within the
SQLSERVER environment variable OR the DATABASE/CONNECT statements.
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ODBC Connect
Option

Purpose

Description

Driver

Trace

TraceFile

Database

Servername

UserName

Password

Port

Protocol

ReadOnly

RowVersioning

ShowSystemTable

ShowOidColumn

FakeOidIndex

ConnSettings
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Connecting to PostgreSQL from Windows

DSN Configuration

DSN (Data Source Names) are configured locally, through the ODBC data source manager located within
‘Control Panel’. The ODBC data source manager can be found under:

Control Panel -> Administrative Tools -> Data Sources (ODBC)

o It is generally recommended to use a System DSN when configuring a
z connection to SQL Server.

Creating a DSN

Click on the System DSN tab and then click on Add. In the list that follows, scroll down and select the
required PostreSQL version (ANSI is recommended) then click on Finish.

Create Mew Data Source §|

Select a driver far which vou want to zet up a data zource.

Marme | A
Microzoft Parados-Treiber [*.db ] 4
Microzoft Text Driver [t " cav] 4
Microsoft Test-Treiber [".tut; " cav] 4
Microzoft Wisual FoxPro Diiver 1
Microsoft Wisual ForPro-Treiber 1
PoztareSEL AMSI a
PostgreSGOL Unicode a
SOL Mative Client 2
SCL Server 2 3
< >

| Finizh | Cancel

In the screen that follows you will be asked to enter details of the ANSI ODBC Driver:

e Data Source

This is the location of the data that is to be used in the connection
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Description
Use this field to describe the data being used, e.g., Student Names
Database
This is the name of the database that you intend to work with
SSL Mode
Can be set to either Disable, Prefer, Allow or Require.
Server

If being run on the host machine, this will be localserver, otherwise this is the name of the
server on which the database resides

Port

This will default to 5432 unless configured differently
User Name

Enter the user name here that was used when adding the database
Password

If password protected, enter the password here

With this information correct, click Save to save the settings.

PostgreSQL ANSI ODBC Driver (psqlODBC) Setup

%)

Drezcription |
Database |postgres 551 Made | disable |
Server ||Dca|h|:|$t Port W
User Mame |p|j$tgre$ Password | xxxxxxxx

Options
& Test

D atasounce | (3lobal

Save Cancel
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Next, the environment variable needs to be added in the GUI Servers. Click on the GUI Servers tab next
to the Files tab and double click Environment. Below the Variables window you will see Add, click on it
and, if not already there, enter into the Variable field SQLSERVER, with Value being the PostgreSQL DSN.

When the server name is set in the environment variables, any attempt to connect to a database will
succeed as the data source is specified in the ODBC driver, which also has the hame of the database to
connect to if the database specified in the 4GL does not exist.
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Connecting to PostgreSQL from Unix

Whichever ODBC driver manager you are using on Unix, the DSN configuration is found within the file
‘odbc.ini’. The files /etc/odbc.ini and /etc/odbcinst.ini are considered to be the sources for system DSNs,
and the file ~/.odbc.ini (note the leading *.") is considered to be a source for user DSNs.
Typically the odbc.ini file search order is considered to be:

e $ODBCINI

e ~/.odbc.ini

e /home/.odbc.ini

e /etc/odbc.ini

The format of the file is simple, consisting of a header declaring the data sources within the file, then a
list of configuration for each data source. For example

[ODBC Data Sources]
DSN1 = Description for DSN 1
DSN2 Description for DSN 2

[DSN1]
# configuration for DSN1

[DSN2]
# configuration for DSN2

The configuration for the DSN is composed of the ODBC connection options listed earlier in this chapter.

Basic Configuration

[ODBC Data Sources]
cms = PostgreSQL cms database

[cms]
Description = CMS sample database under PostgreSQL

Driver = /usr/local/lib/psglodbca.so

Database = cms
Servername = localhost
UserName =

Password =

Port = 5432
Protocol = 6.4
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APPENDIX B

Datatype Mappings

The following table lists the Informix SQL/4GL datatypes, and the type mapping adopted by the Dynamic
SQL Translator. All Informix datatypes are supported under PostgreSQL through the Dynamic SQL
Translator. If any behavioural emulation is required, it is stated within the notes for that datatype.

Informix SQL

Informix 4GL

PostgreSQL

Datatype Datatype Datatype Notes

CHAR CHAR CHAR

VARCHAR VARCHAR VARCHAR

LVARCHAR VARCHAR VARCHAR
Multibyte character
data may be stored
in the PostgreSQL
CHAR/VARCHAR
type depending
upon the locale of
the database. When

NCHAR NCHAR CHAR using a mutlibyte
locale, it is
advisable to use a
Unicode ODBC
driver when
connecting to
PostgreSQL.

NVARCHAR NVARCHAR VARCHAR

SMALLINT SMALLINT SMALLINT

INTEGER INTEGER INTEGER

INTEGERS INTEGER BIGINT

SERIAL INTEGER SERIAL

SERIALS INTEGER SERIALS

FLOAT FLOAT FLOATS

SMALLFLOAT SMALLFLOAT REAL

DOUBLE

PRECISION FLOAT FLOATS
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Informix SQL

Informix 4GL

PostgreSQL

Datatype Datatype Datatype Notes
DECIMAL DECIMAL DECIMAL

MONEY MONEY DECIMAL

DATE DATE DATE

DATETIME DATETIME TIMESTAMP

INTERVAL INTERVAL

BYTE BYTE BYTEA

TEXT TEXT TEXT

26

Hydra 4.3 ‘Dynamic SQL Translation for SQL Server

Copyright Querix (UK) Ltd



Datatype Mappings

Appendix C

The following table lists the mappings adopted by the Dynamic SQL Translator when encountering a
datatype within the PostgreSQL database.

PostgreSQL Informix 4GL Informix SQL Notes
BIGINT INT/INT8 INTS
INTS INT/INT8 INTS
BIGSERIAL INT/INT8 SERIALS
SERIALS INT/INT8 SERIALS
INT INT INT
INT2 SMALLINT SMALLINT
SMALLINT SMALLINT SMALLINT
DECIMAL DECIMAL DECIMAL
NUMERIC DECIMAL DECIMAL
MONEY DECIMAL DECIMAL I;;eﬁgsgg;i%ergoney
REAL SMALLFLOAT SMALLFLOAT
FLOATS FLOAT FLOAT
DOUBLE PRECISION FLOAT FLOAT
eI
TIvE HOUR 0 DATETIME HOUR
SECOND
CHAR CHAR CHAR
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PostgreSQL Informix 4GL Informix SQL Notes
VARCHAR VARCHAR LVARCHAR
TEXT TEXT TEXT
BYTEA BYTE BYTE
BYTE BYTE
CHAR(36) CHAR(36)
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APPENDIX C

Common Conversion Issues when migrating to a
di fferent Vendor

Prior to recompiling the 4GL, a number of operational issues need to be addressed in the code. This is
due to a number of fundamental operational differences between Informix and the target RDBMS. It is
important to address these issues in advance, as the consequences of one issue can have cascading
effects.

System Catalogs

The Informix system catalogues are generally not directly available in the target RDBMSs. Dependent
upon the RDBMS in question, system catalogues can be either emulated as a series of views, or
references to the catalogue in question automatically converted to the native equivalent. In the majority
of cases, it is best not to be dependent upon the system catalogues behaving as you would expect under
Informix.

'Hydra4GL' provides a set of API functions for accessing the native system catalogues. It is recommended
that these functions be used in place of direct queries against the table, for two key reasons:

e The true Informix type and characteristics of the column is returned.

¢ All work concerning the variances in catalogues are automatically handled.

Matches

The MATCHES keyword within Informix SQL is a nhon-ANSI extension to SQL. Whilst PostgreSQL has a
direct equivalent (the ‘~" and ‘!~ operators), the majority of RDBMSs do not have a direct equivalent to
this operator, and as such, this should be addressed in advance.

The nearest equivalent (for most uses of MATCHES) is the LIKE operator. Unlike the MATCHES operator,
LIKE cannot handle regular expressions, only wildcards.

o The MATCHES operator only poses a problem within SQL statements. The
z operator will pose no problem within general 4GL program logic.

Owing to the problems associated with the MATCHES operator, wildcard symbols (‘**' & *?") entered
during a CONSTRUCT statement will automatically converted to LIKE equivalents. Under such
circumstances a LIKE operator is generated in place of MATCHES in the generated SQL clauses.
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Cursor Names

Due to common restrictions within various RDBMS systems, ALL cursor names are subject to an 18-
character length limit. By default, the 4GL compiler will hash all cursor names into an 18 character string.
If you disable cursor hashing within the 4GL compiler (by passing the flag *-CH’ to fglc), then any cursor
whose name is over 18 characters in length will need to be renamed.

Isolation Levels

Isolation levels are RDBMS specific models for handling concurrent transactions. These operations are
handled at the server level, and as such, no guarantee can be provided for identical behaviour in similarly
named isolation levels between differing RDBMS vendors.

Most RDBMSs will only allow Isolation Levels to be switched between transactions.

Stored Procedures

Stored procedures must be recoded according to the facilities available in the target RDBMS. Whilst we
can provide general guidelines for procedure coding, there are no formal procedures for the conversion
of SPL

30 Hydra 4.3 ‘Dynamic SQL Translation for SQL Server
Copyright Querix (UK) Ltd



Common conversion issues with different databases

Appendix D

Index
Bind Variables .........oooevveiiiiiiiie e 12 NVARCHAR ......iitiiiiiieeee e e e e e e e 25
Buffer Variables ..........ccveeiiiieiiiiiiieie e 14 ODBC Connect OptioN.......oocvuiieenrirrnnirensaenns 20
Common CONVEISION ....ccvuiirnniiirniinsssrnsseannans 29 Preparing.......cceeviivniiii i 4
COMPAEA ..eeeeiieeeeee e e e er e e e s 3 PrereqUISIteS .....uiivr i 2
Compiling 4GL COde .....ovvivieiiiiiee e 5 Problems Fully Handled.............cooovvniiiiieininneen, 9
CoNNECtING...cvuiiriiir e e e 5,18 Problems Handled Through Emulation.................. 8
Connecting to SQL Server from Windows............ 21 gx__$schema table.........cceeeeiieiiiiiiiiiiieeee, 16
(006101171 51T ] o [ 4 (6 () (0] o N 4,5
Creating @ DSN.......ccoviviiiiiiiiice e, 21 QXORA_DB_IS_DSN ...cuiiiiiiiniinieenenneanseseseneens 18
CUrSOr NamMES. . .. iveiiiiiiertr e e 30 QXORA_EMULATE_ROWID .....ccvviviinierereneenen, 18
Cursor Stability ......ccvveiiiiieiie e, 3 Read Committed (ANSI)......cceviiiiiiiiie e 3
Database DIiVErS ........ccueiivieriiiineeeieeeeeeen e 12 Read Uncommitted (ANSI).......coovvrevniiiieeineneeeee, 3
Datatype Mappings ........ccevverniirnninrnnnennnss 16, 25 Repeatable Read...........ccovivevviiiiiiiie e, 3
DATETIME ....ccviiiriiiiiinrer e er s er e 26 Repeatable Read (ANSI........ccccovivevreinieeenneneeennn, 3
Dirty Read........cevvuiiiiiiiiiee e er e 3 ROWID....ccvuiiiieieiieeis s re s e s e se e e e 8
DSN Configuration .........ccovveeveninieniennseenaneneens 21 schema ObJeCt.......ccvveiiieeiee e 4
Dynamic SQL Translator .........ceevvverviineeennnnenenns 11 SERIALS .....ccieieieieier e rr e e e 25
Environment Settings ..o, 18 Serializable (ANSI)......ooivevriiiieeirin e e 3
Informix Compatibility .....cccooevvviiiiiiiiiiiiiinicis 6 SQL Error COdES.....ccvuiiiriieiiiieiiineernseeneeenns 10
Informix datatypes.........cceiviiiiiiiiiniiiiiiiin s 4 SQL Generation.......coeveviiiiiiniieece e, 15
INTEGERS......cieiiiicrcr e 25 SQL interpretation .......ccooeviiiiiiiiin, 15
INTERVAL.....ociviiiiiiirri i e 26 SQLSERVER ....ccuuiiiiiiiiiinini e 18
Isolation LevelS.....ovvvvieviiiiiiiiiiiiirireeeaneanns 3,30 SSTRACE .. ..ttt 18
Loading table data........cccceeviiiiiiiiiiiin e, 5 Stored Procedures .......ccovevviiviiiniiiniiecee e, 30
MatChes. .. ..iiiiiii 29 System Catalogs......ccc.covviviiiiiiiii e, 29
Migration of the Database Schema...........c.......... 4 Translation .......ccoeev i 15
MONEY ...ttt 26 Type Promotion.......cccveiiiiiiiniiiceie e eeees 16
NCHAR ...t 25 Unhandled Problems..........ccccoviiiiiiiiiiiiiiccni, 7
Hydra 4.3 ‘Dynamic SQL Translation for SQL Server 31

Copyright Querix (UK) Ltd



