Informix Dynamic Server Application Development:
Getting Started






Table of content

Chapter 1: INtroduCtion tO IDS .......coui i e 5
IDS ATCRITECIUIE. ...ttt bbbttt sttt see e 5
USEN CONNECLIONS.....ccueiiieeiteeieeee sttt sttt sttt e s be e e e s e e sbeetesaeesbeesesseesaeeneesneeseeenee e 6
F U117 01107z 1 o o OSSPSR 6
USEr REQUESES PrOCESSING ......veiveeieeiesieesieeiesee et sttt sbe st saeeste s sneesneeeesneeseeenee e 6
D ISY AN 11 1T a1 = 1 o o FO OSSOSO 7
IDS CapalilITIES.......coeiieeceeeie ettt nns 7
Sysdbopen and Sysdbcl0SE ProCEAUIES .........ccvieeieeieceseeie et 8
USEr-DEfiNEO TYPES... ittt bt sr e b bt saeesee e e e 8
USEr-DefiNEd ROULINES........c.coiiiiiisie sttt sttt st 9
USEr-Defined AQOrEQALES........cccuiieeieeie ettt sttt st be e srs 11
Virtual INdex/Table INTEITACE. ......ccoiirie s 11
D 12 "o U= S 12
REFEIENCE MELENTE .......ceeeiieeee b 12
Chapter 2: INSLAlliNG IDS ..o et 14
GEEEING IDS ...t sttt sttt et b e be st e nenneeneas 14
INSEAHTING IDS.... . e ettt e e saeenbe e e e s ne e e s 15
S YL B (1] o SR TSUTRROPR 20
Setting UP the ENVITONMENT .......cc.eiiiiieieee et sre e 20
Bringing up the Database SEIVES .........cciieiiiieciee et 21
Shutting Down the Database SENVEY ..o e 22
AUtomMate RUN LEVEL SCIPL ...oceeieeeceseese et 22
Adding Space to the Dataase SEIVES ..o 23
Adding @dDSPACE.........ooieieeeece s 24
AddiNg aN SDSPACE ......coiveeiiiieieee e et ns 24
Creating aDatabase iNthe SEIVEX ..o 25
REFEIENCE MELENTEAL ... 26
Chapter 3: Installing astand-alone Client.............ccoevievecesecce e 28
Choosing a Software DevelOpment Kit ..o 28
IBM Dala SErVEN ClIENT .....oveieieieeieeeiese et st 29
Data Server client INStallation............ooeieeiiiieee e 30
Setting up the Environment for Development ...........ccceeveeieceseese e 31
INFOrMIX CHENE SDK ...ttt ne e 32
Getting INfOrmixX CHENt SDK........ccoiiiieiesiere e sre e 33
Informix Client SDK INStall@tiON..........ccoeiiiiiiiieieeeee e 33
Setting Up the Environment for Development ...........ccccveeeceeeveese e 34
SEtting UP ON WINAOWS........ooiuieiiiiesieeiesee sttt see e 35
Setting up 0N UNiX-type MaChiNES..........cccevveieiiereee e 38
REFEIENCE MELENTEAL ...ttt 38
Chapter 4: The JaVa ENVIrONMENL..........cccoviieiieiesee e eee e eae e sae e saeeaesseesseeneeens 40
IDBC AN IDS.......o ittt ettt st e e e stentestenbenrennennenneas 40
Obtaining and Installing the Data Server DIIVES ........ccccvveeveeie e 40
Obtaining and Installing the INfFOrmMixX DIIVES ..o 41



TIYING TNE DIIVEIS. ...ttt sttt b et sre et et e sne e e 42

More on the IBM Data SerVer DIV ........coeeiiiiierese st 45
More on the INFOrmixX IDBC DIIVES .......cccoiiriiiieieeie et es 45
Using a DataSource to ConNECt 1O IDS.........cccuvieeiiee e 46
IR/ €3\ I="o) o 1 T PP 46
USING @ APPHICELION SEIVE ......oocueeiecie et ee ettt e s reeae e e neenaesneennes 47
DeVEl OPMENE TOOIS.... .ottt a et nrs 50
REFEIENCE MELENTE .......coveieeeeee b 51
Chapter 5: INformixX and PHP ..o e 52
o Lo J= N Y S 52
Installing the INformixX-SPeCifiC DITVEN ........ooi o 52
USING OAT @S YOUr WED SEIVES .....c.veeeeeeiieieceecteete et ee e te e e e nne e nns 53
Installing the PDO_INFORM X AFIVEN .......coiiiiiieiiesiee et 55
Trying the PDO_INFORMIX DIIVEN.....c.ccciiieieeeseesie e seese e sae e e saesneenses 57
Installing the IBM Data SErVEr DIIVEN......cc.ooiiierieiesiese ettt nee s 58
ZeNd COTETON IBM ...ttt 58
Installing the Driver in an Existing INstallation............ccoooveienieneneee e 60
USING the BiNary DIIVEN ......ccvicieiece et eneenns 60
Installing the Driver from SOUMCE........cooiii e 60
Trying the PDO _IBM AFVEN ......c.oceecicie ettt ee et ne e nne s 61
REFEIENCE MELENTEAL ...t 62
Chapter 6: RUDY and RaIIS........ccveieiieiecie et sre e 64
DIIVEIS CROICES.....cuiiieeee sttt sttt st sb et e e et e besae e sbeebesneesbeebeeneeses 64
Getting the IBM Data SErVEr DIIVES .......cccviieeeeie e e sees e eae e sae e sae e sneesse s e 64
Installing the IBM Data SErVEr DIIVEN ......cc.ooiiierieeieniesiee et see e nee s 65
Testing the IBM Data Server Driver CONNECLIVILY .....ccveceeeeieerieeieeseesie e sieese e seeneens 66
Getting the INFOIMIX DITVEN ......ccuiiiieeceee e sre e 68
Installing the INFOrMIiX DITVEIS ......cc.eiiiiieece sttt e e e 68
Testing the INFOrMIX DIIVES ......coiiiiieieee e e 69
REFEIENCE MELENTEL ..o 70
Chapter 7: The .NET ENVIFONMENT.......cooiiiiiiee e 72
DIIVEISTOr INET ..ottt bttt bbb nes 72
IBM Data Server NET ProVider ...t et 72
COoNNECLING TO IDS......c ettt e esae e aesneesreenne e 73
INFOrMIX NET PrOVIGEN .....coiiiie et st 77
REFEIENCE MELENTEL ... 79
Appendix A: Database ADMINIStration BaSICS .......ccccvieeiiirieieerieeie e 80
The Open AdmIn TOOI fOr IDS (OAT) v eee ettt nae s 80
Starting and StOPPING IDS.......ooiieiieee e e 81
CheCKing the SEIVEr SEALUS.......ccveieiieiecie et e et reeaeeneesreenne e 81
Basic UNderstanding Of LOGS.........coiururieerieriiniesiesie e ste et neesneeses 83
Loading and Unloading Dal@..........cccuecereereeieiienecie e seesae e esae e ae e esesneesns 84
REFEIENCE MELENTAL ...ttt 86



Introduction to IDS

It is possible to find introductions to Informix Dynamic Server (IDS) in many books and
articles. Thisintroduction is different because it focuses on what a devel oper should
know about IDS. It assumes basic knowledge of relational database systems and the SQL
language.

IDS Architecture

IDS is based on a multi-threaded, client-server architecture. This meansthat an IDS
database server can support alarge number of client connections that request accessto
data. Figure 1-1 illustrates the architecture.
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Figure 1. IDS Architecture Diagram




The IDS database server environment includes shared memory, disk storage and virtual
processors (VPs). There are severa type of VPs that execute specific tasks such as
general SQL queries processing (CPU), physical and logical log processing (PIO and
L10), network connection processing (Net), and so on. These virtual processors are
represented as processes in UNIX-type systems, and threads in the Windows
environment. This means that in UNIX-type systems you will see anumber of processes
starting where in Windows, you'll only see one process. In al cases, the program
executed iscalled oni ni t .

IDS s virtual processors communicate between them using shared memory structures. Of
course, shared memory is also used to buffer database data to speed up processing.

User Connections

A user can connect to the database server using different types of connections, the most
common one being a network connection (TCP). Other types of connectionsinclude
shared memory and pipes.

Depending on how IDS is setup and the type of connection used, the user connection
goes through aCPU VP, aNET VP, or aSHM VP. Thisis transparent to the user.

Y ou should always keep in mind that any type of connection to the database server
includes a certain level of overhead. For this reason, you want to make sure you optimize
the use of your connections. This means that you do not want to open and close database
connections. Instead, you should re-use them if possible.

Authentication

The connection to the database server aso includes the authentication of the user. The
default authentication is based on the existence of that specified usernamein the
operating system environment. It is possible to use other types of authentications such as
using alightweight directory access protocol (LDAP) directory or single sign-on through
Kerberos.

User Requests Processing

When IDS receives a user SQL statements (and procedure calls), it needs to parse the
statement to validate the syntax, figure out the possible execution plans, and pick the best
plan for execution. This section of the execution can be minimized when a statement is
executed multiple times by using what is called prepared statements. IDS can take it one
step further by sharing the prepared statements between users. Seethe IDS
documentation for more details.

A statement execution thread is scheduled to run on a CPU VP. The number of CPU VPs
usually maps to the number of processors on the physical machine. Thisway, multiple
statements can be executed simultaneously.



When a statement executes, it received a quantum of time for execution. The statement
can be re-scheduled if it asks fro blocking operations such as disk 1/0 or if it usesits
entire time quantum. It is then put back in the execution queue and gets rescheduled for
execution as it comes to the head of the queue. This approach gives execution time to al
the executing statements, allowing them to make progressin their execution no matter
how many statements are running. The overal result is smoother execution and less
system management requirements. This approach is similar to what operating systems do
to givetheillusion that each user has the machine to herself.

IDS Administration

IDS has areputation for low administration requirements. It is often said: “set it and
forget it”. To support this, IDS includes multiple autonomic capabilities that tune the
database server based on the current workload. As a developer, you should at least know
about log space, the SQL history feature, and the Open Admin Tool for IDS (OAT).

An SQL statement executes in the context of atransaction. To insure the integrity of the
datain the database, IDS uses logging to be able to restore the database to what it was
before the transaction executed if atransaction is rolled back. Some transactions, such as
loading alarge number of rowsin atable, could cause the system to run out of log space.
If you run out of log space, the system will hang. Y ou can easily add more log space by
using the OAT utility. In the case of loading alarge number of rowsin atable, you can
change the table type to avoid logging and change it back after the load. For more
information, consult the “CREATE TABLE” and “ALTER TABLE’ SQL statementsin
the SQL syntax manual.

When developing applications, IDS can track the execution of your SQL statements. This
way, you can easily identify which statement used the most time and figure out how to
make it run faster by adding indexes or rewriting it. This also can be done through the
OAT interface.

OAT isaweb-based administration tool written in PHP. Thistool helps you keep track of
the health of your system. Itsinstallation is covered in chapter 5 on setting up a PHP
environment.

Additional basic administration information is discusses in appendix A.

IDS Capabilities

IDSisat its core an object-relational database system (ORDBMS). Thismeansthat itisa
relational database system (RDBMS) with the ability to adapt to the environment by
adding business types and processing to it. The rest of this chapter discusses the major
capabilities that all application developers should know about. This should not be
considered an exhaustive list of features so consult the documentation for more details.
Knowing about these capabilities may change the way you will implement your
solutions.



For starter, IDSisafully relational database system that includes all the expected
features such as DDL (CREATE, DROP, and so on) and DML (SELECT, | NSERT,
UPDATE, DELETE) statements. It also includes support for features such as referentia
integrity, triggers, and stored procedures. Note that IDS also supports triggers on
SELECT statements.

Sysdbopen and Sysdbclose Procedures

IDS provides the ability to create a procedure that automatically executes when a user
opens a connection to the database. This can be used to set connection attributes
independently from the connecting application. It can also be used to execute code such
as recording who connected to the database, when. Consider the following code:

CREATE PROCEDURE publ i c. sysdbopen()
SET | SOLATI ON TO REPEATABLE READ,
| NSERT | NTO AccessLogTabl e
VALUES( USER, "O', CURRENT: : DATETI ME YEAR TO SECOND) ;
END PROCEDURE;

The procedure does two things: it sets the concurrency policy for the connection and
records the opening of the database by that user in the AccessLogTabl e table.

Thesysdbopen() procedure does not take any argument and does not return avalue.
Note that the procedure name includes a prefix. In our example: publ i c. Inthis casg, it
means that any user that does not have asysdbopen() defined for their username will
execute the public procedure when they open a connection to the database. This means
that you can have amultiple sysdbopen() procedures defined, up to one procedure
per user and a*“public” procedure that applied to any user that does not have a specific
sysdbopen() procedure.

Similarly, thesysdbcl ose() procedure executes automatically when the connection
to the database is closed. It supports up to one procedure per user and a public version for
everyone.

User-Defined Types

A relational database server includes a set of data types such as integer, float, and money.
IDS added types such as ROV SET, MULTI SET, and LI ST to accommodate more
object-oriented approaches. Other database vendors added their own data types based on
some needs they saw in the marketplace.

IDS provides the ability to create new data types either based on existing ones (distinct
types) or created from scratch (opague types).

A distinct type can be useful to implement strong typing in the database server. For
example, if you want to manage multiple currencies in the database, the MONEY typeis
not sufficient since it does not completely describe the type used and it would not return



an error when two different currencies are used together such as adding yens to dollars.
The following code shows the creation of a new type dollar based on money:

CREATE DI STI NCT TYPE dol | ar AS MONEY;
This new type would not allow you to add noney to dol | ar without an explicit cast.

An opague type is built from scratch where you define its internal and external
representations. This gives the flexibility to implement any business types that is required
in aspecific environment. A simple example would be the implementation of globally
unique identifier (GUID). Theinternal representation is 16 bytesin length and the
external representation is 36 bytes. One benefit would be in the saving in storage since
the internal representation is only 45% of the external representation. Other opaque types
could be used to better represent a hierarchical relationship between business objects such
asin abill-of-material application. We are discussing thins briefly in the DataBlade
section below.

User-Defined Routines

One thing that goes hand-in-hand with user-defined types are user-defined routines (also
referred to as user-defined function). It allows for the implementation of casting
functions, conversion functions, and for the implementation of business rules. Depending
on the context, these functions can be written in “C”, Java, or in the Informix stored
procedure language (SPL).

Let’s take date manipulation for example. A company may need to ook at activities
based on quarters (3-month periods). There can be multiple definitions of quarters:

Calendar quarter: starting on January 1% of the year
Business quarter: starting at an arbitrary point in the year. For example April 1%,
School year quarter: starting on September 1%,

Some companies require the use of multiple quarter definitionsin different part of their
processing. The following is adefinition of the quarter function based on the calendar
year:

CREATE FUNCTI ON quarter(dt date)

RETURNS i nt eger

W TH (NOT VARI ANT)

RETURN ( YEAR(dt) * 100) + 1 + (MONTH(dt) - 1) / 3;
END FUNCTI ON,

Thisfunction iswritten in SPL and takes advantage of built-in functions YEAR and
MONTH. The“W TH ( NOT VARI ANT) " statement indicates that the function will
always return the same value given a specific input value (date) and that it does not
modify the content of the database. This allows for additional optimization by IDS.



Thequart er () function takes adate asinput and returns an integer as aresult. The
format of theresult value is YYYYQqqQ where YYYY represents the year and qq is a 2-digit
representation of the quarter (01-04). So the fourth quarter of 2008 would be 200804.
This implementation represents one choice. For example, we could have decided to return
acharacter string instead.

The addition of this function allows usto tell IDS how to sort and group our data based
on quarter. Consider the following statement:

SELECT quarter(order_date), SUM anount)

FROM or der s

WHERE quarter (order_date) BETWEEN 200801 AND 200804
GROUP BY 1

ORDER BY 1;

This statement returns four val ues representing the income for each quarter of the year
2008. IDSis ableto figure out which date belongs to which quarter and sum up the
amount to give us the desired result. We can take it one step further. IDS alows for the
creation of indexes on the result of afunction. We can create the following index:

CREATE | NDEX orders_quarter _idx
ON orders( quarter(order_date) );

The SELECT statement above could take advantage of the new index. If we had 10 years
of datain the table, thisindex would improve performance by eliminating 1/0 operations.

A guarter function could also be created to process according to a business year starting
on April 1%. This meansthat April 1, 2008 isthe first day of the first quarter of 2009. The
following function implements our business quarter definition:

CREATE FUNCTI ON bi zquarter (dt date)
RETURNS i nt eger
W TH( NOT VARI ANT)

DEFI NE yr int;
DEFI NE mm i nt;

LET yr YEAR(dt) ;
LET nm = MONTH(dt) + 9; -- Apr. to Jan. is 9 nonths
| F nm > 12 THEN
LET yr = yr + 1;
LET mm = nm - 12;
END | F

RETURN (yr * 100) + 1 + (nm- 1) / 3;
END FUNCTI ON;
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Thisfunctionissimilar tothequart er () above but does slightly more complex date
processing to accommodate the different start date.

For more discussion on date processing, see the “Date Processing in IDS” articlelisted in
the reference material section.

This example gives us a glimpse of what can be done with user-defined routines. In
generd, if we have to process alarge amount of datato get to asimple answer, it is better
to use user-defined routines than transferring all the data to the application for processing.

User-Defined Aggregates

IDS provides multiple aggregate functions. They are: AVG, COUNT, MAX, M N, RANGE,
STDEV, SUM and VARI ANCE. Business processing may include many additional
aggregations. This could force the transfer of large amount of data to the application
instead of doing the aggregate in the database server.

IDS supports the creation of user-defined aggregates. The overal benefits include faster
performance and simpler code. Hereis asimple example. A bank includes a number of
branches and each branch gives out loans. The bank may want to cal cul ate the amount of
risk taken by each branch to find out if some are outside acceptable risks. It is possible to
create an average risk user-defined aggregate (AVGRI SK) to take care of the calculation
for us. Finding out out-of-compliance branches would then be reduced to:

SELECT branch_id, AVGERI SK(| oans)
FROM | oans

GROUP BY 1

HAVI NG AVGRI SK(l oans) > 1.0
ORDER BY 2 DESC,

This statement expresses the following: Take all the loans for each branch and calculate
the average risk. Return the value if the average risk is greater than 1.0 (arbitrary value)
and return the result ordered by amount of risk taken in a descending order.

We passed | oans to the AVGRI SK aggregate which is the name of the table. This means
that instead of passing a value such as an integer to the AVGRI SK aggregate, we pass the
entire row from the table loans. This shows a difference between the built-in aggregate
functions and user-defined aggregates functions, the latter having additional flexibility.

Virtual Index/Table Interface

There are more advanced capabilities that allow for the implementation of access
methods. This means that we van make something look like atable or an index to IDS.
Thisisused in several DataBlades and in the “ Informix flat-file Access’ articlelisted in
the reference material section.
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Thisisamore advanced functionality that could be compared to operating systems
devicedrivers.

DataBlades

The term DataBlade has been used multiple times in this chapter. A DataBlade, or
DataBlade module, is a packaging of functionality that can be added to a database to
extend the capabilities of the server to better support a specific problem domain. IDS
includes utilities to register and de-register DataBlade to make it easy to administer. IDS
includes several DataBlades that can make it easier to solve your problems. They include:

Basic Text Search (BTYS): This DataBlade provides text search capabilities. It
allows for word and phrase searches including wildcard searches, proximity and
fuzzy searches.

Binary datatype: This DataBlade defines two new indexable binary types. It also
includes several functions to operate on these types.

Hierarchical Data Type: Provides atype and related functions to manipulate
hierarchies.

Large Object Locator: Provides a consistent interface to large objects stored
inside or outside the database.

MQ DataBlade: This provides an interface to WebSphere MW products.

Spatial DataBlade: This DataBlade adds new spatial data types such as point, line,
and polygon and the capability to index them. This DataBlade does not come with
IDS but can be downloaded for free separately on the supported platforms.

Web Feature Services. Lets you add an Open GeoSpatial Consortium (OGC) web
feature service as a presentation layer for the spatial and geospatial DataBlade
modules.

There are additional DataBlade modules available at an additional cost. They include
Excalibur Text Search, Geodetic, TimeSeries, TimeSeries Real-Time Loader, and more.

Reference Material

IBM Informix guide to SQL: Syntax, Version 11.50
http://www.elink.ibmlink.ibm.com/publications/servlet/pbi.wss?CTY =US& FNC=
SRX&PBL=SC23-7751-01

Using Globally Unique Identifier with IDS9.x

http://www-128.ibm.com/devel operworks/db2/library/techarticle/dm-
0401roy/index.html

Date Processing in IDS

http://www-128.ibm.com/devel operworks/db2/library/techarticle/dm-0510roy/
Informix Flat-File Access

http://www-

128.ibm.com/devel operworks/db2/zones/informix/library/demo/ids_ffvti.html
IBM Informix Database Extensions User’s Guide, v11.50
http://www.elink.ibmlink.ibm.com/publications/servlet/pbi.wss?CTY =US& FNC=
SRX & PBL=SC23-9427-00
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IBM Informix Spatial User’s Guide, v8.21
http://www.elink.ibmlink.ibm.convpublications/serviet/pbi.wss?CTY=US& FNC=
RX&PBL=G229-6405-01

IBM Informix Dynamic Server Administrator’s Guide, v11.50
http://www.elink.ibmlink.ibm.com/publications/servlet/pbi.wss?CTY =US& FNC=
SRX&PBL=SC23-7748-01

Administering Informix Dynamic Server, Carlton Doe, Sept 2008,

ISBN 978-1-58347-076-3
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Installing IDS

This chapter explains how to install Informix Dynamic Server (IDS) on your system. The
goal isto keep it as simple as possible instead of going through all the possibilities of the
installation such as choosing which component to install and the use of role separation.
Once you are ready to install a production system, you can consult the documentation
listed at the end of the chapter to see what other options you can take advantage of.

To beready to use IDS for application development you need to:

Install the product

Setup environment variables

Setup automatic starting and shutting down the database server
Add storage to the database server

Create a database

We go through all these stepsin this chapter.

IBM recommends that your system has 600MB of disk space and 256MB of memory for
Windows, 750MB of disk space and 256M B of memory for UNIX and Linux, and

750MB of disk space and 512MB of memory for MAC OS X. Of course, applications
requirements may increase memory and disk usage.

Getting IDS

There are severa editions of IDS available: Enterprise, Workgroup, Express, and
developer. The Developer edition is afree version of IDS to allow everyone to develop
and tests their application without having to pay for the database server. Thisisthe
version we are referring to in this chapter.

If you already have IDS 11.5 Developer Edition, you can safely move on to the next
section.

Y ou can download IDS 11.5 Developer Edition from the following Web page:

http://ww. i bm com devel operwor ks/ downl oads/ i nids/ | earn. ht
m ?S_CMP=r nav

14



Y ou will eventually be asked to register. If you don’'t have an account on the IBM site,
simply create it. There are no charges to register with IBM.

The download fileisa396MB zip file for Windows, a293MB tar file for Linux 32-bit,
and a220MB dmg file for Mac OS X.

Installing IDS

Thefirst step of the installation is to extract the product files (iif.11.50%).
OnUNIX and Linux: t ar xvf <fil ename>
On Windows: Y ou should be able to click on the zip file to extract its content
On MAC OS X: open the self-extracting . dnyg file

Theinstallation procedureis similar on all platforms. Note that you will need to have
superuser privileges (root) on UNIX and Linux. On MAC OS X, you will have to enter
the administrator password.

Do the following to start the installation:

On UNIX and Linux:
Jids_install -gui
On Windows:
Click onl aunch. exe. If absent, click onset up. exe
On MAC OS X:
Opening the installation file should start the installation. Y ou will
have to enter the administrator password.

The GUI installation processis mostly identical on all platforms. In the following
discussion, we point out the important points and some differences between platforms.
Not al screens are shown since it does not add much to the understanding of the
installation but all the steps are discussed.

On Windows, the first screen to appear is shown in figure 1.
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INSTALL PRODUCTS

CD CONTENTS

RELEASE NOTES

IBM fﬁfOfmf)( \ INSTALL GUIDE
Dynamfc Sefve_f’ (PDF reader required)

INFO ATION CENTER
Bundle -

Figure 2: Windows IDSinstallation welcome screen

To moveto the installation proper, you haveto click on “Install Products’. It isfollowed
by an installation welcome where you simply have to click Next. On the other platforms,
you have to go through a few screens such as welcome, software license agreement, and
installation directory before getting to the product selection. Just pick the default values.

The following screen provides the products selection to install. The windows screen is
shown in figure 2.
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-Prmiuct Selection

&

Specify the [BM Informix products you want toinstall, and click
Fext.

IEM Informix Dynamic Server 17,50 with J/Foundation
[ 11BM Informix-Connect 3.50

|[EM D ataBlade Developers Kit 4,20

[ ]IEM Bladetdanager 4.20

[BM Informix Dynamic Server - Clugter Setup Ll
IEM Informix Clent-SDE 3.50

¢ Back ][ Mest » J[ Cancel

Figure 3: IDS on Windows Product Selection

Before you click Next, please de-select “IBM DataBlade Developers Kit 4.20” and “1BM
Informix Dynamic Server — Cluster Setup Utility”.

The Linux Product Selection screen is shown figure 3. In this case, the default product

selection is what we want so we simply click Next. The same should apply for MAC OS

X installation.
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—
Installer

Select the products wou waould like to install:

InstallShield

Fraduct Setup Type
[]1BM Informix IConnect Yersion 2.50
1BM Infarmix Client-5DK Yersion 2.50 Twpical
IBM Informix Dynamic Server Wersian 11.50 Twaical
IBM Informix |DBC Driver Wersion 2.50
‘ < Back | Mext = | | icancel

Figure 4: IDSon Linux Product Selection

At this point the installer prepares to install the database server. After awelcome screen

tothe IDS 11.50 installation, you will have to accept a license agreement before the

installation takes place.

The next few screens identify the type of installation to use and the directory where to
install the software. Please make sure to select the “typical” installation and keep the

default installation directory if possible.

The default directories are:

On Windows: C:\Program Files\IBM\IBM Informix Dynamic Server\11.50

On Linux: /opt/IBM/Informix
On MAC OS X: /Applications/IBM/Informix

On Windows, if the Informix user does not exist, you will be asked to provide a password

for it.

On the screen asking for role separation, make sure to select “No”.

On UNIX-type systems, you will be asked if you want to create a demonstration database

server as shown in figure 4. Make sure you select “Yes'.

18



Figure5: Demonstration instance creation

The following screen asks you which configuration file to use. Select “Use the default
configuration file”.

Figure 6: Configuration parameters
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On the UNIX-type systems, you should see a screen similar to Figure 5. Y ou can keep the
defaults provided. Make sureto add denodr da in the Server Aliasfield. Y ou will go
through five more screens. Just stay with the default values.

On Windows, you will have to answer other screens for the installation of the other
products. Just take the default values. If you are using Microsoft Visual Studio, you may
want to launch the VSALI Installer when reaching that screen.

Server Setup
At this point a Windows installation uses the following server configuration:

Server name: ol _ids 1150 1
Service port name: svc_ids 1150 1
Service port number: 9088

Server number: 0

Server dias: svc_drda

Alias port: 9089

On UNIX-type systems, the values are as follows:

Server name: demo_on
Service port name: sglexec
Service port number: 9088
Server number: 0

Server alias: demodrda
Alias port: 9089

These values are used for client applications to connect to IDS.

Setting up the environment

Now that the server is running, you can access it by setting the environment properly.
The Windows environment gives you this setup automatically by using the Start menu:

Start  All Programs  IBM Informix Dynamic Server 11.50 ol ids 1150 1

On UNIX-type systems, you can use a script to setup the environment. Assuming that the
installation directory is SINFORMIXDIR, you can execute:

For bourne shell:

. $I NFORM XDl R/ deno/ server/profil e_settings

For C shell:

source $I NFORM XDl R/ deno/ server/profil e_settings.csh

These scripts set the following environment variables:
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| NFORM XSERVER: Name of the server aslisted in the server setup section
above.

| NFORM XDI R: Informix installation directory

ONCONFI G Name of the configuration file

| NFORM XSQLHOSTS: Name of the file containing server connectivity
information

PATH: Addsthe $| NFORM XDI R/ bi n directory to have access to the Informix
executables.

Y ou should include these values in the login script that sets up your environment. This
way, your environment will always be set properly to use IDS.

Bringing up the Database Server

After the installation, the IDS server will be up and running. On windows, it is setup asa
service so the server will be brought up automatically when you start your system. Y ou
can edit the service (Informix IDS—ol_ids 1150 1) propertiesif you don’t want it
started automatically.

On UNIX-type systems, you can add to the boot sequence by including the appropriate
script to the desired run level. For more information, see the UNIX/Linux documentation
forinit.d.

You can start IDS asroot or as Informix by executing:

$ oninit

The database server will be available for usein afew seconds. Y ou can monitor the status
of the server by issuing:

$ onstat —

| BM I nform x Dynami ¢ Server Version 11.50. UC2DE, -- On-Line
— Up 00 :13 :09 — 38208 Khbytes

Once you see the status “On-Line” the server isready for use.
So, the “start” section of theinit script would issue the oni ni t command. Y ou should
have the start section executes at run levels three and higher (likely 3 and 5). Y ou should

then have the following scripts:

fetc/init.d/rc3.d/ S14inform x
fetc/init.d/ rch.d/ S14inform x
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Shutting Down the Database Server

In the windows environment, the database server will shutdown when you shut down
your machine. Y ou can also shutdown the database server by selecting the Informix
service and stop it.

On UNIX-like systems, you can shutdown the server with the following command
executed as root or Informix:

$ onmode —ky

To automate the shutdown of the server as you shutdown the system, you need to add the
appropriate stop functionsin the run levels 3 and 5:

/etc/init.d/rc3.d/ KO8i nform x
fetc/init.d/rch5.d/ KO8i nform x

Automate Run Level Script

The script used to bring up or down IDS as your system comes up or is shut down would
be asfollows:

#!/ bi n/ sh

| NFORM XSERVER=denp_on

| NFORM XDI R="/opt/ I BM i nform x"

ONCONFI G=onconfi g. deno_on

| NFORM XSQLHOSTS="/opt/ 1 BM i nform x/ etc/sql hosts"

PATH=${ | NFORM XDl R}/ bi n: ${ PATH}

export | NFORM XSERVER | NFORM XDI R ONCONFI G | NFORM XSQLHOSTS
PATH

if [ $# -1t 1]

t hen
echo "Usage: $0 {start|stop}"
el se
case "$1" in
‘start')
if [ ~$I NFORM XDl R/ bi n/onstat 2>& | grep -c On-Line
-ne 1 ]
t hen

rm-f /1 NFORM XTMP/ *

rm-f /opt/1BMinform x/deno/ server/online*.|og

rm-f /opt/IBMinformx/tnp/*

echo -n "Starting Inform x Dynam c Server V11.5
Devel oper Edition..."

$I NFORM XDl R/ bi n/ oni ni t

echo "done"

fi
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"stop')
if [ ~$INFORM XDl R/ bi n/ onstat 2>& | grep -c On-Line’
-eq 1]
t hen
echo -n "Shutting down Inform x Dynam c Server V11.5
Devel oper Edition..."
$I NFORM XDI R/ bi n/ onnode - ky
echo "done"
fi
*)
echo "Usage: $0 {start|stop}"

esac
fi

Adding Space to the Database Server

At this point, you have a running database server with some space allocated to it.
Depending on the amount of space you need, you may have to add to the allocation.

Another reason to add space to the server isif you are planning to use large object (types
BLOB and CLOB?Y).

IDS uses logical spaces called dbspaces to store database information. IDS also has
specialized dbspaces called sbspace to store BLOBs and CLOBs. Other specialized
dbspaces exists for temporary space, blob spaces” and external spaces. We will limit our
discussion to dbspaces and shspaces.

A dbspace includes one or more chunks. A chunk is a piece of physical storage such asa
fileor adisk device. Y ou can either create additional spaces or add storage to existing
ones.

After the installation the space allocation is as follows:

Platform Dbspace hame size Free space
Windows r oot dbs 200MB 75MB
ol _ids_1150_1 | 100MB 99MB
UNIX-type r oot dbs 200MB 76MB
Y ou can find the files allocated to the dbspaces as follows:
Platform Path
Windows CANIFXDATA\Ol _ids 1150 1\rootdbs dat.000
CAIFXDATA\0l ids 1150 1\ol_ids 1150 1 dat.000
Linux /opt/IBM/Informix/demo/server/online root

! BLOB: Binary Large Object — CLOB: Character Large OBject
2 blob spaces are used for the older types of large objects, SQL types TEXT and BY TE
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| MAC OS X | /Application/IBM/Informix/online root

It isgood practiceto leave ther oot dbs dbspace for system objects and use a separate
dbspace for user objects, including additional databases.

Adding a dbspace

The Windows environment already has an additional so we don’t need to add anything.
The creation of adbspace isdone in three steps:

1) Createthefilethat will be used:
t ouch $I NFORM XDI R/ deno/ server/ dbspacel
2) Set the proper owner, group, and permission on thefile:
chgrp inform x $I NFORM XDI R/ deno/ server/ dbspacel
chown inform x $I NFORM XDI R/ deno/ server/ dbspacel
chnod 660 $I NFORM XDl R/ denp/ server/ dbspacel
3) Allocatethefileto IDS:
onspaces —c —-d dbspacel —p
$I NFORM XDI R/ deno/ server/ dbspacel
-0 0 —s 102400

Theonspaces command gives a name to the dospace (dbspacel), identifiesthe
device/filethat isused ( $1| NFORM XDI R/ deno/ ser ver/ dbspacel), the offset (0),
and the size in kilobytes (100MB).

Adding an sbspace

If you want to use the BLOB and CLOB types, you need to create an sbspace. It is done
the same way as creating a dbspace with a slightly different syntax. Note that the example
shows the execution on a UNIX-like platform. On Windows, replace the path used with
“C.\ | FXDATA\ ol _ids_1150 1\ sbspacel. dat”:

4) Createthefilethat will be used:
t ouch $I NFORM XDI R/ deno/ server/ sbspacel
5) Set the proper owner, group, and permission on thefile:
chgrp inform x $I NFORM XDI R/ deno/ server/ shspacel
chown i nform x $I NFORM XDl R/ deno/ server/ sbspacel
chnod 660 $I NFORM XDl R/ denp/ server/ shspacel
6) Allocatethefileto IDS:
onspaces —c -S sbspacel —p
$1 NFORM XDI R/ deno/ server/ sbspacel
-0 0 —s 102400

Asyou can see, the only differencein the syntax isthe use of “-S” instead of “-d”.
When using BLOBs and CLOBS, you usually need to identify where they should be
stored in the CREATE TABLE statement. Y ou can identify a default location for their
storage in the IDS configuration file. It turns out that the configuration file aready
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identifies the subspace called “sbspacel” asthe default storage. Since we' ve used this
namein the onspaces command above, we don’t need to do anything more. For your
information, the configuration file can be found at the following location:

Windows: %4 NFORM XDl R%A et ¢\ “6ONCONFI G%
Other: $| NFORM XDl R/ et ¢/ $ONCONFI G

The parameters are: SBSPACENANME and SYSSBSPACENANME. Set them as follows:

SBSPACENAME sbspacel # Default sbspace
SYSSBSPACENAME sbspacel # Default System sbspace

Creating a Database in the Server

We are now ready to use the database server. Thefirst step isto create a database. Since
we'll need to test connectivity in any programming environment we use, we need a know
database for that testing. IDS has a utility that allows to create such a database. In a
command window with the environment setup properly as discussed in the * Setting Up
the Environment” section above, the following command creates the stores database in
dbspacel:

$ dbaccessdenn7 stores -l og —dbspace dbspacel

Y ou may also want to create your own database for your development project. Y ou could
do this through an application but it is much simpler to use the dbaccess utility. This
utility works in screen mode and also in command line mode. Y ou can aso submit a
script to dbaccess for execution. Y ou can find more information on dbaccess inthe
dbaccess manua listed in the reference section at the end of this chapter.

To create adatabase called mydb, you can use the following command:
CREATE DATABASE nydb in dbspacel W TH BUFFERED LOG,

The database nydb iscreated in the dbspacel dbspace. This means that, by default,
the tables will also be created in that dbspace. The BUFFERED LOGisto insure logging
but not as strictly as without the BUFFERED keyword. Since we are setting up a
development system, crash recovery does not have to be as good. Assuming that the
commandisinafilecaled cr e8. sql , you can execute it by issuing the following
command:

$ dbaccess —e - cre8
The“-€" option tells dbaccess to echo the commands to the screen (standard output). The
following “-* simply says not to open any database but only connect to the server. Note

also that the “.sgl” extension is assumes so it is not necessary to add it to the command
file name argument. Y ou can use the dbaccess command to submit ant type of SQL
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statements to a database. For example, assuming that you have aset of SQL statements
to create tablesin afile called cr e8t abs. sql , you can create the tables in the database
mydb with the following command:

$ dbaccess —e nydb cre8tabs

At this point, we are ready to move on to setting up the environment for a specific
programming language for application development.

Reference Material

IBM Informix Dynamic Server Installation Guide for UNIX, Linux, and MAC OS
X, Version 11.50
http://www.elink.ibmlink.ibm.com/publications/servlet/pbi.wss?CTY =US& FNC=
SRX&PBL=GC23-7752-01

IBM Informix Dynamic Server Installation Guide for Windows, Version 11.50
http://www.elink.ibmlink.ibm.com/publications/servlet/pbi.wss?CTY =US& FNC=
SRX&PBL=GC23-7753-01#

IBM Informix Dynamic Server Administrator’s Guide, v11.50
http://www.elink.ibmlink.ibm.com/publications/servlet/pbi.wss?CTY =US& FNC=
SRX&PBL=SC23-7748-01

IBM Informix Dynamic Server Administrator’s Reference, v11.50

http: //www.elink.ibmlink.ibm.convpublications/serviet/pbi.wss?CTY=US& FNC=
SRX&PBL=3SC23-7749-01

IBM Informix Dynamic Server DB-Access User’s Guide, v11.5
http://www.elink.ibmlink.ibm.com/publications/servlet/pbi.wss?CTY =US& FNC=
SRX& PBL=SC23-9430-00

Administering Informix Dynamic Server, Carlton Doe, Sept 2008,

ISBN 978-1-58347-076-3
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Installing a stand-alone client

There are two separate client software development kits (Client-SDK) available for IBM
Informix Dynamic Server (IDS). The Informix Client SDK is specific to Informix and the
other, the IBM Data Server Client, is a package that is designed to work with IBM’s
database servers, including DB2 on al platforms and IDS. The long term direction is with
the IBM Data Server Client.

If you are planning to do software development with the Informix Client SDK on the
same machine as the one where you installed IDS, the Informix Client SDK is already
installed and you can skip this chapter. If you are planning to use the IBM Data Server
Client, you need to install it.

This chapter is divided in three parts. The first part discusses choosing the client SDK
that will answer your needs, the second part discusses how to obtain and install the IBM
Data Server Client and a thirds part does the same for the Informix Client SDK.

Choosing a Software Development Kit

The first issue that impacts your choice is platform support. For example, the IBM Data
Server Client is not available on the MAC OS platform. If the platform is not an issue,
the choice of which client SDK to use comes down mainly to the functionality supported.
The IBM Data Server Client does not support the following types:

Complex types: ROW, SET, MULTISET, LIST
Opague types

Interval type

Boolean is seen as smallint

Despite this limitation, it may be completely adequate to use this SDK for your
environment. Y ou can even use these types in your schema as long as you don’t use them
through the SDK. For example, this can be accomplished through the use of casting. If
you really need to use these restricted types such asin spatial type applications, your
current choice would then be the Informix client SDK.

The IBM Data Server Client supports all the drivers discussed in this book. The Informix

Client SDK does not support the open-source Ruby and Rails drivers. This does not mean
that the drivers are not working. It simply isthat IBM does not provide support for them.

28



If the application you are developing will eventually go into production, the IBM Data
Server Client islikely a better choice.

If you are still not sure about which one to use, you should then install the IBM Data
Server Client and start with this interface. Y ou can always switch to the Informix Client
SDK if needed. The application changes should be minimal in most environments.

IBM Data Server Client

The IBM Data Server Client comesin multiple flavors:

IBM Data Server Driver for JIDBC and SQLJ.

This packaging offers support for Java application requiring the use of JDBC or
SQLJ. If you are planning to only do Java development, please refer to chapter 4
for more information in downloading and installing this driver.

IBM Data Server Driver for ODBC and CLI.
Thisisadriver that provides runtime support for ODBC and CL 1 applications. It
also supports the XA API. Messages are reported only in English.

IBM Data Server Driver for ODBC, CLI and Open Source and

IBM Data Server Driver for ODBC, CLI, and .NET

These drivers provide runtime support for applications using ODBC, CLI, .Net,
JDBC and SQLJ, and open source drivers (PHP, Ruby) for lightweight
deployment.

IBM Data Server Runtime Client
This packaging includes everything mentioned in the previous bullet plus some
additional utilities

IBM Data Server Client

This packaging includes everything that isin the IBM Data Server Runtime Client
plus severa utilities and application header files. It aso includes support for
traditional language development such as C and FORTRAN.

To insure that you have everything you need for your devel opment environment, you
should download the IBM Data Server Client. The current release at the time of this
writing isversion 9.5. Y ou can find the download link at:

https://wwl4. sof tware. i bm com webapp/i wnl web/ reg/ pi ck. do?I
ang=en_US&sour ce=swg-i dscll

Y ou will need to register and log in to have access to the download. The download size
is:

Windows: 287MB zip file

Linux: 515MB tar.gz file
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If you are planning to only use the Javainterface, you don’'t need to install the entire IBM
Data Server Client. Go directly to chapter 4.

For the rest of this book, we assume that you install the IBM Data Server Client since
there may be a need to recompile the open-source drivers or use the Visua Studio add-in.

If you are planning to do development in PHP or Ruby/Rails, you may be able to use a
smaller driver package: IBM Data Server Driver for ODBC, CLI, and Open Source. Y ou
can find this package on the IBM support site at:

http://www-01.ibm.com/support/docview.wss?rs=71& uid=swg21288110

Y ou simply have to pick the appropriate platform and select the driver. For UNIX-type
platforms, it comes as a compressed tar file (tar.gz). On Windows, it comes as an
executable (.EXE).

For .NET development, you may be able to use the same web site and download the IBM
Data Server Driver for ODBC, CLI, .NET and Open Source. Y ou will also need to
download the IBM Database Add-In for Visual Studio. Look at the following site for
download:

http://www-01.ibm.com/software/data/db2/ad/dotnet.html

Data Server client Installation
Thefirst step isto extract the content of the download files:

On Windows:. unzip thefile
On Linux: tar xzvf <filename>

The extraction creates a directory called client. Move to that directory and execute:

Onwindows: i mage/ set up. exe
On Linux: . / db2set up for GUI installation or . / db2_i nst al | for command line
installation.

At this point, for the GUI installation, you get a welcome screen similar to the one shown
in figure 1. From this point, the installation is pretty straightforward so there is no reason
to go through al the details of each screen. There is one place where it may be a bit
confusing:

When you see the screen “ Select the Installation Type’, make sure to select
“Typica”.

The default installation directory is:

OnWindows. C. \ Program Fi | es\ | BM SQLLI B
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On Linux: $HOVE/ sql | i b where $HOVE is the home directory of the account
doing the installation.

In the Windows environment, you also have the option of installing the IBM Database
Add-Insfor Visua Studio 2005. If you are using Visua Studio, you should install the
add-in.

Figure7: Installation welcome screen

Setting up the Environment for Development

In the windows environment, the installation made the necessary modificationsto the
environment so you can use the IBM Data Server Client. On UNIX-type systems, you
need to setup the environment:

Bourneshell: . $HOVE/ sql |i b/ db2profil e
C Shdll: source $HOVE/ sql i b/ db2cshrc

Since you need this setup each time you use the IBM Data Server Client, you may want
to add thisto your login procedure (ex: / et ¢/ profil e).

At this point, you are ready to move on to setting up your environment for the language
of your choice.
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Informix Client SDK

The Informix client SDK includes the following products:

IBM Informix Object Interface for C++: A C++ interface to develop object-
oriented client applications for use with al IDS and client-side value objects for
IDS.

IBM Informix ESQL/C: An SQL embedded-language product that is used to
create custom C applications

IBM Informix Global Language Support (GLS): An interface that allows IBM
Informix products to use different locales that have defined conventions for a
particular language, culture, or code set

IBM Informix ODBC Driver: An Informix implementation of the Open Database
Connectivity (ODBC) 3.0 Level 1+ standard that supports Microsoft(R)
Transaction Server (MTS)

IBM Informix .NET Provider (Windows® only): A .NET assembly that lets NET
applications access and manipulate datain IDS databases. Requires .NET
Framework, Version 2.0 or 1.1.

IBM Database Add-Insfor Visua Studio 2005 (Windows only): A collection of
add-insto the Microsoft(R) Visual Studio .NET IDE. The add-ins simplify the
creation of applications that use the ADO.NET interface. Requires Microsoft
Visual Studio 2005.

IBM Informix OLE DB Provider: A client-side, native OLE DB provider that
implements full functionality for base-level providers and contains extensibility
support for IDS

IBM Informix Connection Manager: Performs connection routing and failover for
high-availability clusters

LIBMI Client API: The DataBlade® API for client applications

Simple Password Communication Support Module (SPWDCSM): Provides
password encryption for client applications

Generic Security Services Communication Support Module (GSSCSM): Provides
single sign-on authentication for client applications

IBM Informix Setnet32 utility (Windows only): A utility for setting environment
variables and configuring connections to the database server

DSN Migration utility (Windows only): A utility for migrating or restoring an
Intersolv ODBC DSN to an Informix ODBC DSN

GSKit: Utilities to create and manage keystores and digital certificates for Secure
Sockets Layer protocol encryption

Ilogin Demo (Windows only): A utility to test connectionsto IDS

finderr (UNIX®) and Find Error (Windows): A utility to find information about
IBM Informix-specific error messages, including corrective actions
Documentation Viewer (Windows only): A utility to view client release and
machine notes in text format

Y ou need the client SDK to compile the drivers for languages such as PHP and Ruby.
The current release at the time of thiswriting is version 3.50.xC3.
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The JDBC driver isin aseparate download. Thisis covered in chapter 4.

Getting Informix Client SDK
The Informix Client SDK is available for download at:

http://wwl4. software. i bm com webapp/ downl oad/ search. j sp?rs
=i f xdl

The Informix Client SDK isazip file for Windows and atar file for Linux and MAC OS
X. Make sure to select the appropriate version for the platform you are using. Y ou will
need to register and sign in to complete the free download. The download is around
70MB insize.

Informix Client SDK Installation

After you download the archive file you need to extract the content to atemporary
directory:

On Windows: unzip thefile
Linuxand MACOS: tar xvf <fil enanme>

The installation is done by executing the installation script:

On Windows: set up. exe
On Linux and MAC OS. ./linstallclientsdk -qgui

Y ou must beroot to install Informix Client SDK on UNIX-type systems.
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Figure 8: Informix Client SDK Installation welcome screen

Figure 2 shows the welcome screen of the Informix Client SDK installation in graphic
mode.

Theinstalation itself is self-explanatory. The only part you need to remember isthe
installation directory:

OnWindows. C.\ Program Fi |l es\I BM I nform x\ C i ent - SDK
On Linux: [opt/ibmInform x
On MAC OS:

Setting Up the Environment for Development

Y ou need to make sure you have references to the different components of the Informix
client SDK. This should include:

Setting the | NFORM XDI R environment variable to the installation directory
Setup the IDS server information
Adding the $| NFORM XDl R/ bi n to the PATH environment variable

On Windows, you should only have to set the IDS server information. Thisis done with
the setnet32.exe program. On Unix-type platforms, you may want to set the environment



variables so they are set when you log in. Y ou also need to createthe sql host s fileto
identify the IDS server information. The next two sections cover the setup.

Setting up on Windows
The Setnet32 program can be executed from the start menu. Thisis shown in figure 3.

Figure 9 Selecting the Setnet32 program

The program execution brings up a window as shown in figure 4. Under the Server
Information tab, you provide information about the IDS database server. This includes:

IBM Informix Server: Thisisthe name of the IDS server. If you followed the
IDS installation of chapter 2, the nameisdeno_on.

HostName: Thisis either the host name or host address of the machine where the
IDS server isrunning. If you use a hostname, you have to make sure that nameis
known on your machine so the address can be resolved.

Protocolname: thisis the internet protocol used. Use the default onsoct cp.
Service Name: thisis either a service name or number. If you use a service name,
you must have this name defined on your machine in thefile

C.\ W NDOWE\ syst enBB2\ et c\ ser vi ces.

These values are saved in the Windows registry. You can usethei | ogi n demo program
to test the connectivity with the IDS server.
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Figure 10: Setnet32 program execution

Thei | ogi n demo program executes a sel ect statement on a specific table. Y ou should
usethe st or es demo database that was created as part of the installation in chapter 2.
After starting thei | ogi n program, select File  Run:

What comes next is alogin parameter window:
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Once the parameters are filled out, press OK. If the connection is successful, it should
display the content of the customer table:
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Y ou can also test the database connectivity by writing your own test program using the
programming environment of your choice. Thisis basically what is demonstrated in
chapters four to seven.

Setting up on Unix-type machines

Thesql host s fileisassumed to be located in the $I| NFORM XDI R/ et ¢ directory.
Thisfileincludes the following information:

I DS server name: thisisthe name that you use to connect to. It tiesall the other
pieces of information together.

Protocol: should beonsoct cp

Hostname: Thisis the hostname or host address. If you use a hostname, you have
to make sureit is know on your machine so the name can be resolved to an
address.

Service: either a service name or a port number. This value corresponds to the
port the IDS server islistening to. If you use aname, it must be defined in

/ etc/services.

Assuming that the IDS server ison amachine named j r oi x, based on the server
installation done in chapter 2, the sql host s file should contain the following:

deno_on onsoctcp jroix 9088

Y ou are now ready to setup your programming environment.

Reference Material

Informix Client Software Development Kit and Informix Connect web page
http://www-01.ibm.com/software/data/informix/tool s/csdk

IBM Informix Client Products Installation Guide, v3.50
http://www.elink.ibmlink.ibm.com/publications/servlet/pbi.wss?CTY =US& FNC=
SRX& PBL=GC23-9413-01#

Quick Beginnings for IBM Data Server Clients, DB2 version 9.5
ftp://ftp.software.ibm.com/ps/products/db2/info/vro5/pdf/en_US/db2ite951. pdf
Getting Started with Database Application Devel opment, DB2 version 9.5
ftp://ftp.software.ibm.com/ps/products/db2/info/vros/pdf/en_US/db2axe951. pdf
IBM DB2 9.5 Information Center

http://publib.boul der.ibm.com/infocenter/db2l uw/vr5/index.j sp?topi c=/com.ibm.
db2.luw.gb.client.doc/doc/c0022612.html
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The Java Environment

In this chapter we are looking at how we can use Informix Dynamic Server (IDS) with
the Java programming language. We cover the basics of which drivers are available,
where to get the drivers, how to install and use. It follows with how to connect to IDS
using these drivers.

There is additional information provided on data type mapping, use of IDS with an
application server, and avail able devel opment tools.

JDBC and IDS

Since IDS supports two communication protocols (SQLI and DRDA), there are two
different JDBC drivers available:

IBM Data Server driver for JIDBC and SQL/J: This driver supports both DB2 and
IDS. It isatype-4 driver that is compliant with the JIDBC 3.0 and JDBC 4.0
functions. The latest driver isversion 3.52. It supports IDS starting with version
11. In this chapter, we refer to this driver as the Data Server driver.

Informix JDBC 3.5: Thistype-4 JDBC driver is compliant with the JDBC 3.0
specifications. It is aso extended to support the extensibility typesincluded in
IDS aswell as any user-defined types that are created. In this chapter we refer to
thisdriver as the Informix driver.

The discussion on software development kitsin chapter 3 applies to the JIDBC drivers.
There are some data types that are not supported by the Data Server driver but you may
not have any plans to use those anyway. The long term direction for Informix driversisto
use the common drivers such as the Data Server driver. Refer to the mapping section
below to for details on supported types.

Obtaining and Installing the Data Server Driver

The data server driver does not come with IDS so you need to download it from the IBM
site. The Data Server driver isincluded in the DB2 9 client software but can also be
downloaded separately. Y ou can find alink for the download at the bottom of the page at
the following URL.:

http://www-01.ibm.com/software/data/db2/ad/java.html
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Thelink istitled “IBM Data Server Driver for JDBC and SQLJ’. The driver comes as a
6MB zip file. Theinstallation simply consists of extracting the content from the zip file.
On Linux, you can use the following command:

$ unzip db2_db2driver _for_jdbc_sqlj.zip

With the latest driver, the extraction creates a directory named
db2_db2driver for_jdbc_sqglj.Youcan movethe content of thisdirectory to
the location of your choiceif you so desire.

Obtaining and Installing the Informix Driver

First, note that the latest Informix JDBC driver requires the Java JDK 1.4.2 or later. This
should not be a problem since the current JDK releaseis version 1.6.

If you haveinstalled IDS on your machine as described in chapter 2, the Informix JDBC
was installed as part of the client software development kit (C-SDK) installation. The
driver can be found in the Informix installation directory, under thej dbc directory. If
thisisthe case, you can skip the rest of this section.

The Informix JDBC driver can be downloaded for free from the IBM site. The easier way
to get it isto go the Informix JDBC driver page at:

http://ww- 01.ibm coni sof t war e/ dat a/ i nf orm x/tool s/j dbc/

Y ou can find alink in the bottom right section of the page in abox titles“Trials and
Demos’. The download is free but you will need to register to get to it. At the time of this
writing, the current Informix JDBC driver isJDBC 3.50.JC2. Itisa17MB tar file
download.

Thefirst step isto extract the driver from the tar file. On Unix-type platforms, you can
issue the following command:

$ tar xvf JDBC. 3.50. JC2DE. t ar

On Windows platform, you can use a utility such as “winrar” to extract the content. The
next step isto execute the setup.jar file to start the installation. Use the following
command:

$ java —cp setup.jar run

Y ou will be guided for the installation through screens starting with the one shown here:
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The installation consists of accepting the license agreement and providing the installation
directory.

To use theinstallation in terminal mode, add the “- consol e” option on the command.
For more information on the installation options such as silent install, please refer to the
Informix JDBC driver programmer’s manual listed at the end of this chapter.

The only decision you have to make during the install is where the software isinstalled.
The installation software provides a default value that you can change.

Trying the Drivers

Before we continue, let’s make sure that we can now connect to IDS. Thefirst thing to do
isto add the driversto the CLASSPATH variable. Let’ s assume that the Data Server
driver was installed/unzipped in the $JDBC_HOVE directory and the Informix driver is
under $I NFORM XDI R/ j dbc directory. The CLASSPATH variable should contain:

$ CLASSPATH=$JDBC HOVE/ db2_db2driver for_jdbc_sqlj/
db2j cc.jar: $I NFORM XDI R/ j dbc/1ib/ifxjdbc.jar:.

In the windows environment, you can set the CLASSPATH using the following statement:

> set CLASSPATH=%DBC HOVE% db2_db2driver _for_jdbc_sqlj\
db2j cc.jar: % NFORM XDI R% j dbc\li b\i f xj dbc.jar;.
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We can test the connectivity of both drivers using the following Connect 21 DS. j ava
class:

import java.util.*;
i nport java.sql.*;

public class Connect 2l DS {
private static String URL[] = {
"jdbc:ids://jroix:9089/stores",
"jdbc:inform x-
sqgli://jroix: 9088/ stores: | NFORM XSERVER=deno_on"
P

public static void main( String[] args)
t hrows SQLException, C assNot FoundException {

Connecti on conn;
Resul t Set rs;

Cl ass. forNanme("comibm db2.jcc. DB2Dri ver");
Cl ass. forNane("cominform x.jdbc.IfxDriver");

for (int i =0; I < 2; i++) {
Systemout.println("Testing URL: " + URL[i]);
conn = Driver Manager . get Connecti on( URL[ 1],
"informx", "informx");
if (conn != null) {
Systemout.println("Got a connection to the DB");
String [] tableTypes = { "TABLE", "VIEW };
Dat abaseMet aDat a dbnd = conn. get Met aDat a() ;
rs = dbnd. get Tabl es(null, null, null, tableTypes);
while (true == rs.next()) {
System out . printl n(
rs.getString(2) +"." + rs.getString(3) +
" [" +rs.getString(4) + "]");
}
conn. cl ose();
} else {
System out. printl n(
"Did not get a connection to the DB");
}

}

return;

}
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Y ou will need to replace the hostname (j r oi x) with the name of the host where IDS
was installed.

This classfirst loads both drivers then tries to connect to the IDS database using each
driver inturn. Thefirst driver used is IBM Data Server driver. It is selected through the
connection URL.:

jdbc:ids://jroix: 9089/ stores
The format of the URL isasfollows:

jdbc:ids://{ip-address or host-nane}:{port-
nunber }/ {dat abase nane}: [nanme=val ue[; nane=value]. . .]

The beginning of the URL, “j dbc: i ds” identifies the driver to use: IBM Data Server.
The following sections represent the host, port number and database. Note that in our
example, we stick to the minimum information needed. We do not provide properties
(name=value).

The process is repeated with the Informix JDBC driver. It is selected through the
connection URL.:

j dbc:inform x-
sqli://jroix: 9088/ stores: | NFORM XSERVER=deno_on

The format of the URL is:

jdbc:inform x-sqli://[{ip-address|host-nane}:{port-
nunber | servi ce- nane} ] [/ dbnane] :

| NFORM XSERVER=ser ver nane[ {; user =user ; passwor d=passwor d]

| CSM=( SSO=dat abase_server @ eal m ENC=t r ue) }

[ ; name=val ue[ ; name=val ue] . . .]

As you can see we have used the minimum information to connect to IDS. For more
information on the format of database URLS, please consult the IBM Informix JDBC
Programmer’s Manual listed in the reference section.

Once a connection is established, the program displays the database tables and views.
The program is compiled and executed using the following statements:

$ javac Connect 2l DS. java
$ java Connect 21 DS

The program should work without any problems. A message indicating that a class was
not found means that your CLASSPATH variable is not set properly. If the program does
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not connect to IDS, it is either related to the URL s used that do not point to the proper
database server or database, or it is because of improper username/password used in the
get Connect i on method.

At this point, you should have been able to connect to IDS and you are ready to move on.

More on the IBM Data Server Driver
The IBM Data Server driver includes threefiles:

db2j cc. j ar : JIDBC driver that follows the JDBC 3.0 specifications

db2j cc4. j ar: IDBC driver that follows the JDBC 3.0 specifications with
additional JDBC 4.0 functions

sql j . zi p: Zipfileused for SQLJ programs. Put it asisin the CLASSPATH

This driver includes functions to monitor your application performance. The data
available includes core driver time, network 1/0 time, server time, and application time.
Please consult the documentation for more information.

More on the Informix JDBC Driver
When you install the Informix JDBC driver, you end up with the following directories:

deno: Sample programs that use the JDBC API. It is described in more detailsin
the IBM Informix JDBC Driver Programmer’s Manual listed in the reference
section.

doc: IBM Informix JDBC Driver Programmer’s manual in PDF format, SQLJ
HTML documentation and Javadoc documentation

I i b: IDBC interfacejar files

| i cense: Text of the license agreement in multiple languages

pr oxy: Includes three classes to support http tunneling proxy class

_uni nst : Containsaj ar and adat file used to uninstall the JDBC driver

Thelib directory contains multiple jar files that are needed for more complex situations.
In many cases, only i f xj dbc. j ar will be needed. The additional files are:

i fxjdbcx.jar,ifxlang.jar,ifxlsup.jar,ifxsqlj.jar,

i fxtool s. | ar. Please see the documentation for more information.

There are many things you can do to optimize your application communication with the
database server. It includes areas such as communication buffer sizes, use of bulk insert,
minimize the granularity of communication, use of an LDAP directory, and so on. Please
consult the information to understand all you can do with the Informix JDBC driver.
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Using a DataSource to Connect to IDS
A DataSource is usually used to establish a connection, potentially giving the benefit of

being more portable and allow for the pooling of database connections for reuse. It isthe
connection method of choice in application servers.

The DataSource interface is usualy used in the context of an application server. We

cover thislater in this chapter.

Type Mapping

To help you get started with manipulating database objects, here is a type mapping table
between Java and the two available drivers. There are sometimes multiple types that can
be used for one SQL type. Only oneislisted in the table. Please consult the
documentation for more information.

Database Type Informix JDBC driver IBM Data Server driver
Javatypes Javatype

BIGINT, BIGSERIAL long 2?2ong???

BLOB Java.sgl.Blob Java.sgl.Blob

BOOLEAN boolean boolean

BYTE java.io.InputStream byte(]

CHAR javalang.String javalang.String

CLOB java.sgl.Clob java.sgl.Clob

DATE java.sgl.Date java.sgl.Date

DATETIMEHOURTO javasgl.Time javasgl.Time

SECOND

DATETIMEYEARTO

java.sgl. Timestamp

java.sgl. Timestamp

FRACTION(5)

DECIMAL javalang.BigDecimal javamath.BigDecimal
FLOAT double double

INT8 long long

INTEGER int int

INTERVAL com.informix.lang.Interval | java.lang.String

LIST java.util ArrayList --- Not Supported ---
LVARCHAR javalang.String javalang.String
MONEY javalang.BigDecimal javamath.BigDecimal
MULTISET java.util.HashSet --- Not Supported ---
NCHAR javalang.String javalang.String
NVARCHAR javalang.String javalang.String
ROW java.sgl.Struct --- Not Supported ---
SERIAL int int

SERIALS8 long long

SET java.util.HashSet --- Not Supported ---
SMALLFLOAT float float

SMALLINT short short
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TEXT javaio.InputStream javalang.Clob

UDT java.sgl.SQL Input, --- Not Supported ---
Java.sgl.SQL Output

VARCHAR javalang.String javalang.String

Using an Application Server

It is very common to use Java for web applications. For this purpose you need an
application server. IBM provides afree application server called WebSphere Application
Server Community Edition (WAS CE). It is also possible to get support for it if you
decide to useit in aproduction environment. The current WAS CE release is version
2.1.0.1. You can find out more about WAS CE and how to download it at:

http://ww-
01.i bm cont sof t war e/ webser ver s/ appser v/ communi ty/

Similarly to al the other IBM downloads, you will need to register before you can
download the product. WAS CE is based on Apache Geronimo and Apache Tomcat. The
download sizeis between 74MB and 154M B depending on if you decide to download the
version that includes the IBM JDK 1.50.

The focus of this chapter is not to show you how to use an application server but, to get
you started, here is some essential information that you will need.

The default installation directory, on Unix-type platformsis:
[ opt /1 BM WebSpher e/ AppSer ver Conmuni t yEdi ti on

We'll refer to the installation directory as SWASCE_HOMVE.

Before you start WAS CE, you need to install the Informix JDBC driver in the
application server. Do the following:

1) Gotothe SWASCE_HQOVE/ r eposi t or y/ comdirectory
2) Createthefollowing directory: i nf orm x/i f xj dbc/ 11. 50
3) Copythei f xj dbc. j ar fileinto
$WASCE_HOME/ r eposi tory/ con/ I nform x/ifxjdbc/11. 50
4) Renamei f xj dbc. jar toi f xj dbc-11. 50.j ar

To start WAS CE, you have to go to the $WASCE_HOVE/ bi n directory and execute
st art up. sh. Theadministrator usernameissyst emand its password ismanager .
Y ou can see the progress of the startup and error messagesin

$WASCE HOVE/ var /|1 og/ server. out .

The server is started on port 8080. Assuming that you are starting it on the local machine,
you can access the application server at the following URL.:
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http://1 ocal host: 8080
And the administrative consol e at:
http://1 ocal host: 8080/ consol e

To access IDS through the application server, you have to go to the administrative
console and define a data source by selecting Dat abase Pool s from the menu
selection. Then click on“Usi ng t he Geroni nb dat abase pool w zard”. At
this point, the screen will look as follows:

To usethe IBM Data Server driver, select the database type DB2. On the next screen,
select thedriver jar: com i bm db2/ db2j cc/ 9. 5/ ar.

If you want to use the Informix JDBC driver, select the database type Informix. On the
next screen, you then select the driver jar: com i nf orm x/ i f xj dbc/ 11. 50/ ar.
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An application uses the data sources (database pools) defined in WAS CE. To tiethe
application with the server, you need to have a specia file called ger oni no- web. xni
that isfound under the directory VEB- | NF. Assuming that an application called
DBAccessWeb usestwo data sources, one called i ds and another one called

i dsdr da, theger oni no- web. xni filewould look as follows:

<?xm version="1.0" encodi ng="UTF-8"?>
<web-app xml ns="http://geroni no. apache. org/ xm / ns/j 2eel/ web-
1.1"
xm ns: nam ng="http://geroni no. apache. or g/ xm / ns/ nam ng-1. 1"
xm ns: sec="http://geronino.apache. org/ xm /ns/security-1.1"
xm ns: sys="http://geronino. apache. org/ xm / ns/ depl oynent -
1.1">
<sys: envi ronnent >
<sys: nodul el d>
<sys: groupl d>DBAccessWb</ sys: gr oupl d>
<sys:artifactl d>DBAccessWeb</sys:artifactld>
<sys:version>1. 1. 1</sys: version>
<sys:type>war </ sys:type>
</ sys: nodul el d>
<sys: dependenci es>
<sys: dependency>
<sys: groupl d>consol e. dbpool </ sys: gr oupl d>
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<sys:artifactld>ids</sys:artifactld>
</ sys: dependency>
<sys: dependency>
<sys: groupl d>consol e. dbpool </ sys: gr oupl d>
<sys:artifactld>i dsdrda</sys:artifactld>
</ sys: dependency>
</ sys: dependenci es>
</ sys: environnent >
<cont ext - r oot >/ DBAccessWb</ cont ext - r oot >
<nam ng: resource-ref>
<nam ng: r ef - nane>i ds</ nam ng: r ef - nane>
<nam ng: resour ce- | i nk>i ds</ nam ng: resource-| i nk>
</ nam ng: resource-ref>
<nam ng: resour ce-ref>
<nam ng: r ef - nane>i dsdr da</ nam ng: r ef - nane>
<nam ng: resour ce- | i nk>i dsdr da</ nam ng: r esour ce-
i nk>
</ nam ng: resource-ref>
</ web- app>

The key in thisfileisthe definition of the database resourcei ds and i dsdr da. Once
thisis provided, the application can access the database through the database pools
defined in WAS CE.

Development Tools

Development tools are essential specially hen it comes to writing web applications. IBM
has many tools available for software development. Y ou can download atrial version of
IBM Data Studio Developer 2.1. Thisis an eclipse-based product that includes many
features such as web services generation and Java code. It provides a solid foundation for
Java development and includes many features that make it sassier to manipulate objects
in the database such as creating tables, looking at the content of atable, and so on. The
following screen shows the data perspective in IBM Data Studio:
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Y ou can download IBM Data Studio Developer 2.1 at:

http://ww*- 01.i bm conf sof t war e/ dat a/ st udi o/ devel oper/

Reference Material
IBM Informix JDBC Driver Programmer’s Guide, Version 3.50

http://www.elink.ibmlink.ibm.com/publications/servlet/pbi.wss?CTY =US& FNC=

SRX & PBL=SC23-9421-00
IBM Data Server Driver for JDBC and SQLJ for IDS, v3.52

http://www.elink.ibmlink.ibm.com/publications/servlet/pbi.wss?CTY =US& FNC=

SRX& PBL=SC23-9534-00
IBM Informix guide to SQL: Syntax, Version 11.50

http://www.elink.ibmlink.ibm.com/publications/servlet/pbi.wss?CTY =US& FNC=

SRX&PBL=SC23-7751-01
IBM Informix Guide to SQL: Reference, Version 11.50

http://www.elink.ibmlink.ibm.com/publications/servlet/pbi.wss?CTY =US& FNC=

SRX & PBL=SC23-7750-00#
IBM Informix Guideto SQL: Tutorial, Version 3.50

http://www.elink.ibmlink.ibm.com/publications/servlet/pbi.wss?CTY =US& FNC=

SRX& PBL=SC23-9432-01#
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Informix and PHP

Informix Dynamic Server (IDS) supports PHP through the PHP Data Object (PDO)
standard interface. There are two drivers available: The Informix-specific driver and the
IBM Data Server driver.

The Informix-specific driver is available as an open-source driver on the PHP pecl® site.
The IBM Data Server driver is available as part of the IBM Data Server Client packagein
binary format and on the pecl site in source format.

This chapter discusses which driver to use and how to setup the development
environment for each driver.

Picking a driver

IBM’slong term direction isto use the IBM Data Server driver but your environment
will determine which driver to use. For example, if the Data Server driver isnot available
on the platform you are using, then you have to use the Informix driver. Another reason
to pick the Informix driver over the Data Server driver is the data types that must be
supported by your application. As mentioned in chapter 3, some data types are not
supported by the Data Server driver (since it depends on the Data Server Client software
development kit (SDK).

If you are working exclusively with IDS, there is no problem with using the Informix-
specific driver. If you are working in an environment where you aso use the IBM DB2
database server, you will either have to use the IBM Data Server driver or use both
drivers simultaneously.

The following discussion starts with the Informix-specific driver because you should
strongly consider using the Open Admin Tool (OAT) for system administration as
discussed below.

Installing the Informix-Specific Driver

One assumption hereisthat PHP is used for web applications through the use of aweb
server. Creating the entire environment from scratch is beyond the scope of this chapter.
Fro more information on how to install and configure the entire environment, please see

% The PHP pecl siteis arepository of extensions to PHP such as database drivers.
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the devel operworks articles listed in the reference material section at the end of the
chapter.

Using OAT as your Web Server

An easy way to setup your environment is to use the Open Admin Tool (OAT) for IDS.
OAT is an open-source, PHP-based, administration tool for IDS. Even though OAT is
open-source, it is maintained by ateam of engineers from the IBM Informix lab. OAT
gives you an easy way to perform database administration through a GUI interface. For
example, you can easily monitor the disk space usage. Figure 1 shows an example of that:

Click a space name
for more details

Create a new space

Figure 11: Database Space Usage | nfor mation

By installing this product, you get aready-to-go PHP environment and you also have an
easy-to-use tool to do monitoring and administration of the database server. If you intend
on using the IBM Data Server driver, you can always add it after OAT isinstalled. At the
time of thiswriting, the OAT product release is version 2.22 released in August 2008. It
includes:

IBM Informix I-Connect 3.50
Apache 2.2.4

PHP5.2.4

PDO_INFORMIX 1.1.0
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The I-Connect product is the runtime version of the Informix Client SDK discussed in
chapter 3.

The OAT product is available as an automated install for Windows, Linux, and MAC
OS/X (64-bit only). Y ou can download the product starting from the Open Admin Tool
web site at:

htt p:

[ I ww. openadmi nt ool . org

Thiswill lead to the IBM site and will require you to register and login. The download is
around 120MB in size. Once you have completed the download, the installation is as
follows:

1.

Wn

S

11.

12.

Start the installation with one of the following methods:
GUI Mode: launch the installation executable:
Windows: i nstal | . exe
Linux:instal |l . bin
MAC OS X: unzipthei nst al | . zi p file, and then launch the
install.appfile
Console Mode: enter the following commands:
Windows: i nstal |l .exe -i consol e
Linux:i nstall.bin -i console
Accept the license agreement to continue.
Select the installation directory; the default is:
For Windows: C: \ Program Fi | es\ OpenAdm n
For Linux: / opt / OQpenAdmi n
For MACOS X:/ Appl i cati ons/ OpenAdm n/
Click Next.
Choose an available port number for the Web server.
For Windows users: provide an Apache service name.
Specify the Host Name, the name of the computer where the database server is
located.
Click Next. The Security Features pageis displayed.
To enable password-protection for the OpenAdmin Tool administration pages,
select the check box and click Next. The OAT Administrator login setup pageis
displayed.
Enter a user name and password and click Next. The Plug-in page is displayed.

. Ensure that the plug-ins that you want to install are selected and click Next.

License information for each selected plug-in is displayed.

Click | accept the terms of the License Agreement for each plug-in and then click
Next. The Pre-Installation Summary page is displayed.

Review your selections and click Install to continue with the installation of Open
Admin Tool. When the installation is complete, the following messageis
displayed:

"OpenAdmin Tool has been installed successfully. Please visit

http://servername: portnumber/openadmin/ to use the OpenAdmin Tool": Where:

54



servername is the name of the machine where the Web server is running.
Can belocalhost on Windows.
portnumber is the port number that you provided in step 4. For example:
http://local host: portnumber/openadmin/index.php

13. Click Done.
For Linux and MAC OS X: The OpenAdmin Tool configuration page
opens in your default Web browser.
For Windows: Y our machine needs to reboot. Once your desktop is
restored, go to the Start menu and click "OpenAdmin Tool for IDS".

With the download of the product, you can also download a README file and the
rel ease notice of the product.

Since the Informix PDO driver included with OAT isalittle old, | strongly suggest that
you upgrade the driver to the latest version. Thisis discussed in the next section.

Installing the PDO_INFORMIX driver

If you already have aweb server that includes PHP, you can download and install the
PDO_INFORMIX driver. It is available on the PHP pecl site at:

http:// pecl. php. net/ package/ PDO_| NFORM X

Note that despite being an open source driver, it is maintained by an engineer from the
Informix lab. The latest driver isthe PDO_| NFORM X- 1. 2. 5. t gz. You can extract
the content with the following command:

$ tar zxvf PDO INFORM X-1.2.5.tgz

Toinstall the PDO_| NFORM X driver, you need to compile the code using the Informix
client SDK. In the following example, we are assuming that the client SDK isinstalled in
$I NFORM XDl Rand that a“C” compiler isavailable. A pecl extension can be
prepared for compilation using the phpi ze command followed by other commands as
shown below:

$ cd PDO_ | NFORM X-1.2.5

$ phpi ze

Configuring for:

PHP Api Version: 20041225
Zend Modul e Api No: 20050922

Zend Extension Api No: 220051025

$ ./configure —with-pdo-inforni x=$I NFORM XDI R

: about 100 |ines of nessages .

$ make
mul ti pl e nessages .

$ nmake install
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Depending on the platform you are on, you may have to download additional open-source
software, such asaut oconf , to be able to go through the phpi ze command.

On successful completion, the shared library pdo_i nf or m x. so will be put in the
PHP extensions directory. Y ou will need to modify the php. i ni fileto add theline
“ext ensi on=pdo_i nf or m x. so” or add an entry in the PHP configuration
directory.

The easiest way to find out what you need to modify isto look at the setup of your web
server. Create the following script as phpi nf 0. php inthe ht docs directory:

<?php

phpi nfo();
2>

The execution of the script will give you alot of information. What you are looking for is
in the first visible section of the output as shown in figure 2.

Figure 2: Web Server PHP Configuration

Thetwo entries of interest are“Loaded Configuration File”and“Scan this
dir for additional .ini files”. Youcaneither add anentryinthe
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php.i ni fileor add afileintheconf . d directory (pdo_i nf or mi x. i ni ). Both the
file content and the entry have the same format:

ext ensi on=pdo_i nform x. so

After re-starting the web server, you should execute phpi nf o. php and look for the
PDO information to make sure the Informix driver was loaded. Thisis shown in figure 3.

Figure 3: PDO information

In this case, we see that three PDO drivers have been |oaded in the server. If the informix
driver is not listed, you need to review your installation. It could be that the driver
(pdo_i nf or m x. so) was not installed in the proper location.

Trying the PDO_INFORMIX Driver

Y ou can test the PDO_INFORMIX connectivity with the Informix IDS server with the
following program:

<?php
$inform xdir = getenv("I NFORM XDl R") ;
$uname = "inform x";
$passwor d= "password"”;
$conn_string = "inform x: host=jroix; service=9088;

dat abase=st ores; server=deno_on; protocol =onsoct cp;
TRANSLATI ONDLL=$i nformi xdir/1i b/ esql /i go4a304. so ;
CLI ENT_LOCALE=en_us. 8859-1 ; DB_LOCALE=en_us. 8859-1 ";
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$sql = "SELECT dbinfo('version', "nmgjor') version FROM
syst abl es WHERE t abi d=1";

try {
print "<li>nformxdir = $inform xdir</li>\n";
$conn = new PDQ($conn_string, $unanme, $password);
$conn->set Attri but e( PDO : ATTR_ERRMODE,
PDQO : ERRMODE_EXCEPTI ON) ;
print "<li>CGot a connection</li>\n";
$stmt = $conn->query($sql);
if (! $stmt ) {
print "Error in execute: stnt->execute()\n";
pri nt
"errinfo[0] =>$err[ 0]\ nerrlnfo[1] =>$err[ 1]\ nerrlnfo[ 2] =>%err
[2]\n";

}
$row = $stnt->fetch();
print "<li>DS version " . $rowf' VERSION ] . "</li>\n";

} catch (Exception $e) {
print "Exception nmesssage: {$e->getMessage()}\n";
exit(0);
}

?>

After setting the proper hostname in theconn_st ri ng variable and the proper
username and password, the program should run asis. It should return something similar
to the following:

informxdir = /opt/1BMinform x
Got a connection
| DS version 11

At this point you know that your environment is set properly and you are ready to start
using PHP with IDS.

Installing the IBM Data Server Driver

Most people use PHP for web applications. This requires the use of aweb server, usually
Apache, a PHP processor, and the appropriate database drivers. The easy way to get
going with the IBM Data Server Driver for PHP (PDO_I BM) isto use the free binary
packaging provided by Zend called “ Zend Core for IBM”.

Zend Core for IBM

This product includes all you need to run PHP applications that access IDS. It is currently
available for AIX, Linux, and Windows. At the time of thiswriting, the current version of
Zend Corefor IBM is2.0. You can find more information and how to download it at:
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http://ww. zend. coni en/ product s/ core/for-ibm

The download is 62MB in size on Linux and 81MB on Windows. The installation
requires answering simple questions. Selecting the defaults is usually the best approach.
The default installation directory is:

OnLinux:/usr/1 ocal / Zend/ Cor e
OnWindows: C. \ Program Fi | es\ Zend\ Core for |BM

Zend Core installation includes an administrative console. During the installation you
will need to provide a password to access the consol e through the web server. You can
access the administrative console at:

htt p: // <host nanme>: <port Nunber >/ ZendCor e

Where the hostname is your machine name or | ocal host , and the port number isthe
number you entered during the installation, 80 being the default.

Zend Core for IBM comes with both the PDO_| NFORM X and the PDO_| BMdrivers.
Before you can use the IBM Data Server driver (PDO_| BM) to access IDS, you must
disable the PDO_| NFORM X driver through the administrative console. Y ou have to
access the section “Configuration” and the subsection “Extensions” in the menu at the top
of the console display. Once there, you need to scroll down about half way down to see
the PDO_| BMand PDO_I NFORM X driver entries as shown in figure 4.

Figure 4: Zend Core Administrative Console
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To disable PDO_|I NFORM X, you must click on the vertical scrollbar next to the light
bulb on thelinefor pdo_i nf or m x. You must then save the settings by clicking on the
“Save Settings’ option located in the upper-right part of the screen, and restart the server
by clicking on “Restart Server” located in the upper-right part of the screen.

If you wanted to use the PDO_| NFORM X driver with Zend Core for IBM, you will need
to disable the pdo_i bmdriver. Note that you can use both drivers simultaneoudly if you

install the drivers yourself in an existing installation. For example, you could install the
PDO_IBM driver in the OAT installation and be able to use both drivers.

Installing the Driver in an Existing Installation

Toinstall the driver in an existing installation, you need to install the IBM Data Server
Client. Please refer to chapter 3 for more installation information.

Once the Client product isinstalled, you have two possibilities for your installation. The
first oneisto use the already compiled driver or to start from source code and compile
the code.

Using the Binary Driver

The binary driver islocated in the data server client (assuming DB2_ HOVE) under the
dsdri ver directory. For example, on 32-bit Linux, the driver would be:

$DB2_HOVE/ dsdri ver/ php32/ pdo_i bm 5. 2. 1. so

Y ou need to copy thisfile into the PHP extension directory aspdo_i bm so. Aswe saw
in the “Installing the PDO_INFORMIX Driver” section above, you need to make sure
you know where the extensions directory is (for example:

[usr/1i bl php5/extensi ons)andwherethephp. i ni fileis. After copying the
fine in the extensions directory, you need to modify the php. i ni file or add afileto the
configuration directory (ex: / et ¢/ php5/ conf . d). Both methods add the following
content:

ext ensi on=pdo_i bm so

After restarting your web server, you should check if the new PDO driver has been
loaded. This can be done by requesting the phpi nf o() information through the Zend
administrative console,

Installing the Driver from Source

To install the driver from the source, you follow the same approach as what we have seen
abovein the section “ Installing the PDO_INFORMIX Driver”. You can find the
PDO_IBM driver on the pecl site at:

http://pecl. php. net/ package/ PDO_| BM
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The current release at the time of thiswriting isversion 1.2.5. Execute the following
command to extract the content of the archive:

$ tar xzvf PDOIBM1.2.5.tgz

Thiswill create adirectory named PDO _| BM 1. 2. 5. Assuming that the data server
clientisinstalled in $DB2_HOVE, you need to do the following to compile and install the
driver:

$ cd PDOIBW1.2.5

$ phpi ze

Configuring for:

PHP Api Version: 20041225
Zend Modul e Api No: 20060613

Zend Extension Api No: 220060519
$ ./configure --wth-pdo-i bne$DB2_HOVE
.about 100 lines .
$ make
mul ti pl e messages .
$ nmake install

Make surepdo_i bm so iscopied to the appropriate PHP extensions directory and then
add the appropriate entry in php. i ni or anew fileinthe conf . d directory as
mentioned in the previous section.

As mentioned earlier, you need to restart your web server and verify that the PDO_| BM
driver is now recognized.

Trying the PDO_IBM driver

Y ou can test the connectivity to IDS with the PDO _| BMdriver with the following
program:

<?php

$uname = "inform x"

$passwor d= "password"”;

$conn_string =
"1 bm HOSTNAME=] r oi x; PORT=9089; DATABASE=st or es;
pr ot ocol =TCPI P; *;

$sgl = "SELECT dbinfo('version', 'nmajor') version
FROM syst abl es WHERE t abi d=1";

try {
$conn = new PDQ( $conn_string, $unane, $password);

$conn->set Attri but e(PDO : ATTR_ERRMODE,
PDO : ERRMODE_EXCEPTI ON) ;
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print "<li>CGot a connection</li>\n";
$stmt = $conn->query($sql);
if (! $stmt ) {
print "Error in execute: stnt->execute()\n";

pri nt
“errinfo[ 0] =>$err[ 0]\ nerrlnfo[ 1] =>$err[ 1]\ nerrl nfo[ 2] =>$err
[2]\n";
}
$row = $stnt->fetch();
print "<li>DS version " . $rowf' VERSION ] . "</li>\n";

} catch (Exception $e) {
print "Exception nmesssage: {$e->getMessage()}\n";
exit(0);

}

?>
The program will output the following in your browser window:

CGot a connecti on
| DS version 11

Y ou are now ready to use PHP to access IDS.

Reference Material

Informix Product Family — PHP Application Devel opment web page
http://www-01.ibm.com/software/data/informix/php/

A step-by-step how-to guide to install, configure, and test a Linux, Apache,
Informix, and PHP server

http://www-128.ibm.com/devel operworks/db2/library/techarticle/dm-
0606bombardier/

A step-by-step how-to guide to install, configure, and test a Windows, Apache,
Informix, and PHP server

http://www-128.ibm.com/devel operworks/db2/library/techarticle/dm-
0607bombardier/

Informix Functions (PDO_INFORMIX)
http://kr2.php.net/manual/en/ref.pdo-informix.php

IBM Functions (PDO_IBM)

http://kr2.php.net/manual/en/ref.pdo-ibm.php
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Ruby and Rails

Ruby is an object-oriented scripting language that has gained in popularity in recent
years. One of the reasons for this popularity is the Rails framework that provides a
model-view-controller (MV C) organization for web applications.

This chapter discusses the use of Ruby and Rails to access IBM Informix Dynamic
Server (IDS). Theinstallation was tested using Ruby 1.8.6 and Rails 2.1.2.

Drivers Choices

As mentioned before, there are two communication path to IDS. One is through the
“traditional” Informix communication called sgli and the other one is through a DRDA
connection. The long term direction is with the IBM Data Server Client drivers using
DRDA connectivity.

The IBM Data Server driver does not support al the datatypes that are included in IDS.
Please see chapter 3 for more details. Y ou may not need to use these data types so you
mat still be able to use the IBM Data Server driver. If you need to use types such as user-
defined types in your applications, you will need to use Informix-specific drivers.

In the Ruby and Rails environment, the only supported driver isthe IBM Data Server
driver. The Informix drivers (one for Ruby and one for rails, are available on rubyforge
as open-source products. Despite not having official support, the rubyforge project
administrator is responsive to problems.

The bottom lineisthat, if possible, you should use the IBM Data Server driver. This
chapter provides information on how to setup the environment for each driver.

Getting the IBM Data Server Driver

The Ruby and Rails driver is available in binary format as part of the IBM Data Server
Client. At the time of thiswriting, the available driver isibm_db-0.8.5. You can get a
more recent version by getting the driver from the rubyforge web site at:

http://rubyforge.org/ projects/rubyi bm

The latest driver isversion 1.0.0, released on November 6, 2008. Y ou can download
i bm db- 1. 0. 0. gemfilefor al platformsori bm db- 1. 0. 0. nrswi n32. gemfor
Windows i386-type platforms.

64



This latest driver comes in source format and requires compilation during the installation.
It isthe same driver that comes with the IBM Data Server Client and is maintained by
IBM engineers. Before you can install the driver, you need to install the IBM Data Server
Client since it requiresit for the compilation. Refer to chapter 3 to learn how to install the
IBM Data Server Client.

Installing the IBM Data Server Driver

Theinstallation of the IBM Data Server Driver requires two steps. The installation of the
gem file and the modification of act i ve_r ecor d. r b (if you are using Rails version
before 2.0).

The installation of the gem file that comes with the IBM Data Server Client is as follows:

# geminstall ibmdb-0.8.5. gem

Successfully installed i bmdb-0.8.5

1 geminstalled

Installing ri docunentation for ibmdb-0.8.5...
Installing Rdoc docunentation for ibmdb-0.8.5....
#

The ibm_db-1.0.0-mswin32.gem comes with the code aready compiled so if you get the
latest one from rubyforge, the installation will look as follows:

C\>geminstall ibmadb-1.0.0-nmsw n32. gem

Successfully installed i bmdb, version 1.0.0

Installing ri docunentation for ibmdb-1.0.0-nmw n32...
Installing RDoc docunentation for ibmdb-1.0.0-nmw n32...

On other platforms, running the gem installation from the source code gem file
(i bm _db-1. 0. 0. gen) from rubyforge, you get the following:

# . [honme/ db2inst1l/sqllib/db2profile

# export | BM DB DI R=/ home/ db2instl/sqgllib

# export |BM DB _LIB=/hone/db2instl/sqgllib/lib32

# geminstall ibmdb-1.0.0.gem

Bui l ding native extensions. This could take a while...
Successfully installed i bmdb-1.0.0

1 geminstalled

Installing ri docunentation for ibmdb-1.0.0...
Installing Rdoc docunentation for ibmdb-1.0.0..
#

If you are using aversion of Rails before version 2.0, you need to edit
<rubyhome>/ gens/ 1. 8/ gens/ acti ver ecor d-
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1.15.6/1ib/active_record.rbandaddi bm db tothelist of available adapters
for RAI LS _CONNECTI ON_ADAPTERS. The entry would look something like this:

RAI LS CONNECTI ON_ADAPTERS = %M mysql postgresqgl sqlite
firebird sql server db2 oracle sybase openbase frontbase
i bm.db )

At this point you are ready to try connecting to IDS.

Testing the IBM Data Server Driver Connectivity
The following Ruby script is a short test for connectivity with IDS:

requi re 'rubygens'
require 'ibmdb’

conn = | BM DB: : connect "DRI VER={| BM DB2 ODBC DRI VER}; \
DATABASE=st or es; \
HOSTNAME=] r 0i X; \
PORT=9089; \
PROTOCOL=TCPI P; \
U D=i nform x; \
PWD=password;", "', "', nil

stmt = I BM DB::exec conn, 'select * from custoner’
| BM DB: : fetch_assoc stnt

Thefirstling, requi re ' rubygens' ,isnot aways required but does not interfere
with the test. The important part of this program is the definition of a database connection
starting on line 3. The connection information assumes the default Informix database
server installation that is covered in chapter 2. Y ou will need to adjust the values for the
HOSTNAME on line 6, Ul Don line 9, and PWD on line 10.

Assuming that the scrip nameisconnect 2i ds. r b, you can execute it using
interactive ruby with the following command:

$irb < connect2ids.rb

As part of the execution you will see result from getting a connection, a statement, and at
the end, adisplay of the first row of the result set. From the moment we get a connection
from the connect statement (lines 3 to 10), we know that we are ableto talk to IDS. Here
isadisplay of what you should see at the end of the execution:

irb (main):011: 0> stnt = | BM DB::exec conn, 'select * from

cust oner'
=> #<| BM DB: : St at enent : Oxb7ab1640>
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irb (main):013:0> IBMDB::fetch _assoc stnt

=> { "city" => "Sunnyval e o)

The next step isto make sure we can also talk to the IDS database using the Rails active
record interface. We can test it using the following program:

require 'rubygens’
require 'ibm.db’
require 'active_record

Acti veRecord: : Base. establ i sh_connecti on(

cadapter => "ibmdb", :host => "jroix",
»port => "9089", :database => "stores",
cusernanme => "inform x", :password => "inform x")

cl ass Custoner < ActiveRecord:: Base
set _table name "customer"”
self.primary_key = "custoner_nunt
end

custonmer = Custoner.find(101)

The key to accessing IDS from an active record is to provide the connectivity information
as shown on the line starting with

Acti veRecord: : Base. est abl i sh_connecti on. You will need to put your
own values for these parameters.

This program then creates a class called “ Customer” . For a class named Customer, Rails
assumes that the table name is then class name, plural. This means that the default table
nameis “customers’. The class definition overwrites the table name and overwrites the
name of the column that represents the primary key.

We can execute the program, called ar ec. r b, using the following command:

$irb < arec.rb

The program will execute and the Cust oner . fi nd( 101) line returns the appropriate
row in the customer variable:

custoner = Custoner.find(101)
#<Cust onmer custonmer_num 101, fnane: "Ludw g

| name: "Paul i ", conpany: "All Sports Supplies ",
addressl: "213 Erstwild Court ", address2: nil, city:
"Sunnyval e ", state: "CA", zipcode: "94086", phone:
"408- 789- 8075 ">

Y ou are now ready to start your Rails development.
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Getting the Informix Driver

If you decide to use the Informix driversinstead of the IBM Data Server driver, you have
to get one driver for Ruby and an adapter for Rails. Y ou can get them at:

Ruby: htt p: // ruby-i nf orm x. rubyforge. org

The latest releaseis version 0.7.1, available since April 2, 2008

Rails: http://rubyforge. org/ projects/rails-informx
The latest release is version 1.1.0, available since December 5, 2007.

Remember that these drivers are not supported by IBM.

Installing the Informix Drivers

The installation of the drivers may require two steps: installing the ruby-informix driver
and installing the rails-informix driver. The installation of the ruby-informix driver isas
follows:

# geminstall ruby-inform x-0.7.1.gem

Bui |l ding native extensions. This could take a while...
Successfully installed ruby-inform x-0.7.1

1 geminstalled

Installing ri docunentation for ruby-informx-0.7.1..
Instal ling Rdoc docunentation for ruby-informx-0.7.1...
#

For the Windows platform, you can install the ruby-informix-0.7.1-1386-mswin32.gem
gem file without requiring a compilation. The installation looks as follows:

C\>geminstall ruby-inform x-0.7.1-i386-msw n32. gem
Successfully installed ruby-inform x, version 0.7.1
Installing ri docunentation for ruby-informx-0.7.1-i386-
msw n32. . .

Installing RDoc docunentation for ruby-informx-0.7.1-i386-
nmsw n32. . .

The next step isto install the rails-informix adapter. This consists of extracting the files
from the archive and copying i nf or m x_adapt er . r b to the appropriate location:

# tar zxvf rails-informx-1.1.0.tar.gz

# 'cd'rails-i nformx-1.1.0

# cp inform x_adapter.rb
lusr/local/lib/ruby/gens/1.8/ gens/activerecord-
2.1.2/1iblactive_record/ connection_adapters

On windows, you can extract thefileformther ai | s-i nform x- 1. 1. 0. zi p and
copy it to the appropriate location. For example, if ruby wasinstalled in C: \ r uby, the
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locationis: C: \ ruby\ I i b\ ruby\ gens\ 1. 8\ gens\ acti ver ecord-
2.1.2\lib\active_record\connecti on_adapters.

If you are using aversion of Rails before 2.0, you also need to edit
<rubyhonme>/ gens/ 1. 8/ gens/ acti ver ecor d-

1.15.6/1ib/active_record. rbandaddi nf orm x tothelist of available
adaptersfor RAI LS _CONNECTI ON_ADAPTERS. The entry would look something like
this:

RAI LS CONNECTI ON_ADAPTERS = %M mysqgl postgresqgl sqglite
firebird sqgl server db2 oracl e sybase openbase frontbase
informx )

Testing the Informix Driver

The Informix driver depends on the standard IDS connectivity definition. On Unix
platforms, that means having the proper definition for:

| NFORM XDl R environment variable
| NFORM XSERVER environment variable
sql host s filethat defines the available database server connections

On Windows systems, these definitions are kept in the registry. A database server
definition can be created with the setnet32 program. Refer to chapter 2 (IDS installation)
and chapter 3 (stand-alone clients installation) for more information. If you have
followed the instruction in these chapters, your environment should be setup properly.

The following ruby script allows you to test the connectivity to IDS:

requi re 'rubygens'

require "informx'

conn = Inform x.connect('stores', '"informx', 'password')
cur = conn.cursor('select * from custoner')

cur.open. fetch

Thel nf or m x. connect command takes a database name, username, and password
as arguments. If it returns a Database connection, everything is working fine. The
program goes one step further by executing an SQL statement and returning the first row

of the result set. Assuming that the name of the script isconnect 2i ds2. r b, you can
execute it using the interactive ruby program as follows:

$irb < connect2ids2.rb
The following shows an example of the output of the last command of the script (fetch):

irb (main):005:0> cur.open.fetch
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[101, “"Ludwig ", . . .]

The next step isto test the connectivity for the Rails framework using the active record.
The following script provides this testing:

require 'rubygens’
require "informx'
require 'active_record

Acti veRecord: : Base. establ i sh_connecti on(

cadapter => "inform x", :host => "jroy_ix",
cport => "9088", :database => "stores",
susernanme => "inform x", :password => "password")

cl ass Customer < ActiveRecord:: Base
set _table nane "custoner"”
self.primary_key = "custoner_nunt
end

custoner = Custoner.find(101)

This program then creates a class called “ Customer” . For a class named Customer, Rails
assumes that the table name is then class name, plural. This means that the default table
nameis“customers’. The class definition overwrites the table name and overwrites the
name of the column that represents the primary key.

We can execute the program, named ar ec2. r b, using the following command:

$irb <arec2.rb

The program will execute and the Cust oner . fi nd(101) linereturns the appropriate
row in the customer variable:

custonmer = Custoner.find(101)
#<Cust omer custonmer_num 101, fnane: "Ludw g

| name: "Pauli ", conpany: "All Sports Supplies ",
addressl: "213 Erstwild Court ", address2: nil, city:
"Sunnyval e ", state: "CA", zipcode: "94086", phone:
"408- 789- 8075 ">

Y ou are now ready to start your Rails devel opment.

Reference Material

IBM_DB driver documentation
http://rubyibm.rubyforge.org/docs/driver/0.9.0/rdoc/
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IBM_DB Rails adapter documentation
http://rubyforge.org/docman/?group_id=2361

Ruby library for IBM Informix

http://ruby-informix.rubyforge.org/doc/index.html

IBM Informix guide to SQL: Syntax, Version 11.50
http://www.elink.ibmlink.ibm.com/publications/servlet/pbi.wss?CTY =US& FNC=
SRX&PBL=SC23-7751-01

IBM Informix Guide to SQL: Reference, Version 11.50
http://www.elink.ibmlink.ibm.com/publications/servlet/pbi.wss?CTY =US& FNC=
SRX & PBL=SC23-7750-00#

IBM Informix Guideto SQL: Tutorial, Version 3.50
http://www.elink.ibmlink.ibm.com/publications/servlet/pbi.wss?CTY =US& FNC=
SRX & PBL=SC23-9432-01#
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.NET Environment

Nobody can talk about application devel opment without mentioning the Microsoft .Net
environment. In this chapter, we look at how we can use Informix Dynamic Server (IDS)
in this environment.

IDS aso supports an ODBC and OLE DB drivers for legacy windows environment. This
chapter focuses on .Net since thisis the stated Microsoft direction.

Drivers for .NET
The .NET environment provides multiple ways to access a database. The basic choices
areto use an ADO.NET managed provider bridge to a ODBC or a OLE DB driver or to

use a managed provider that can access the database directly without bridging to code
outside the .Net framework.

IDS supports two different .NET provider: The IBM Data Server .Net provider and the
Informix .NET provider. The IBM long term direction is to use the Data Server .NET
provider but there may be cases where you may have to use the Informix .Net provider.

The IBM Data Server .NET provider does not support all the IDS features. Take alook at
chapter 3 for additional details. If you don’t know which provider to use, start with the
IBM Data Server .NET provider.

Therest of this chapter discusses the use of both drivers, starting with the IBM Data
Server .NET provider.

IBM Data Server .NET Provider

The IBM Data Server .NET provider is a separate product from IDS. Before you can
proceed, you must install the IBM Data Server client. Thisis described in chapter 3. Once
you have completed the installation, you can resume reading this chapter.

The latest version of the Data Server Client supports .NET framework version 3.0. It also
comes with an add-in for Visual Studio 2008. Previous versions of Visua Studio (2005,
2003) are aso supported. The add-in isinstalled as part of the installation of the Data
Server client.

The IBM Database Add-In for Visual Studio includes many features that can be used
with an Informix database. These include:
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IBM Database Project types

The Add-Ins introduces a new IBM Projects folder that includes an IBM Database
Project type for developing IBM data server scripts.

Server Explorer

The Add-Ins extends the Server Explorer tool window in the Visual Studio
environment. It provides Visual Studio users with accessto IBM data
connections.

IDS SPL Editor

The Add-Ins also includes an IDS (Informix® Dynamic Server) SPL editor. With
the editor you can change and view the code in your IDS procedures, functions,
objects, and scripts.

The IBM Database Add-In for Visual Studio integrates intellisense features and help for
the different features within Visual Studio. For more information on the IBM Database
Add-Infor Visua Studio, please refer to the following URL:

http://publib.boul der.ibm.com/infocenter/db2l uw/vOr5/topi c/com.ibm.swg.vs.addins.doc/
html/ibmdevori-DevAddinOverview.htm

Connecting to IDS

Thefirst step islikely to create a connection in the Server Explorer so we can look at
what is available in the database. If you want to create a connection through the server
explorer, you must go through the following steps:

1) Open the Server Explorer, right-click on Data Connection, Select “Add
Connection...”

What pops up is awindow that asks you to select the data source. In out case, we want
the first selection that isthe IBM DB2, IDS and U2 Servers.
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By pressing Continue, you get the following window:
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Note that the server name includes the name of the server followed by a semi colon and
the port number the database server islistening to. Y ou can use test connection to insure
you entered the proper information. By clicking OK, the connection is created in the
Server Explorer. Y ou can then expand the different levels of the database connection to

see the following:
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From there you can manipulate the tables as expected through the Server Explorer.

Y ou can establish a connection through drag-and-drop using the classes provided in
Visua Studio. To better understand what is happening, we'll ook at som code that relates
the connection information we have seen earlier.

Y ou can establish a connection to IDS using a generic approach. Hereis aslightly
modified example coming from the manual “DB2 version 9.5 for Linux, UNIX, and
Windows Developing ADO.NET and OLE DB Applications’ listed in the reference
section:

DbPr ovi der Factory factory =

DbPr ovi der Fact ori es. Get Fact ory ("1 BM Dat a. DB2") ;
DbConnection conn = factory. Creat eConnection();
DbConnectionStri ngBui |l der sb =

factory. Creat eConnecti onStri ngBuil der();

i f( sb. ContainsKey( "Database" ) )
{

sb. Renove( "dat abase" );
sb. Add( "dat abase", "stores" );
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}

conn. ConnectionString = sb. ConnectionStri ng;
conn. Qpen();

Y ou may have to add additional attributes for the connection. This could include a host
name, port number the database server listens to, username and password as we'll see
below.

Y ou can aso use the Data Server .NET provider classes directly. Here is a C# example
that creates a connection. Note that the connection string includes more complete
information on the location of the server:

String cs = "Server=jroix: 9089; Dat abase=st or es;
Ul D=i nf or m x; PM\D=passwor d";

DB2Connecti on conn = new DB2Connecti on(connect String);
conn. Open();

Once you have a connection, you can access the database using IBM variations of
standard classes. Here is a C# example that executes a SELECT statement:

DB2Command cnd = conn. Cr eat eCommand() ;

DB2Transacti on trans = conn. Begi nTransacti on();

cnd. Transaction = trans;

cnd. CommandText = "SELECT | name, fnane " +
FROM cust onmer WHERE cust oner _num < 110";

DB2Dat aReader reader = cnd. Execut eReader ();

whi | e(reader. Read())

{

| astname = reader. Get String(0);

firstname = reader. GetString(1);

/'l Console.WiteLine(lastnane + ", " + firstnane);
}

reader. C ose();
trans. Comit();

With thisinformation, you should be ready to use the IBM Data Server .NET provider
with Informix.

Informix .NET Provider

If you are using .NET on the same machine where you installed IDS, you are ready to go.
Otherwise, you must install the Informix client-SDK. Refer to chapter 3 to find out where
to download it from and how to install it.
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The Informix .NET provider includes support for Visua Studio 2003 and 2005.
Currently, Visua Studio 2008 is not supported.

The current version of the Informix .NET provider implements the ADO.NET 2.0
interface. Version 1.1 is supported in an older version of the Informix client SDK. The
programming interfaces supported are:

Visual Basic .NET
Visua C# .NET
Visua J# .NET
ASP.NET

Toinstall the Informix .NET provider, start Visua Studio and go to the solution explorer
window:

Click on References

Click Browse and navigate to the assembly.

Thefileislocated in the Informix installation directory, represented by
| NFORM XDl R, at %4 NFORM XDl R bi n\ net 20

Select the assembly and click open

Click Ok.

Before you can use the .NET provider, you must add information in the database server
by executing the cdot net . sql scriptinthesysmast er database as user Informix.
This script isincluded with the Informix Client SDK.

From the machine where the Informix server isinstalled, start acommand window as
informix and execute the following command:

C:\...> dbaccess —e sysmaster %INFORM I X DIR%\etc\cdotnet

This command accessesthe sysnmast er database and executes the commands that are
in the file given as second argument.

Y ou can now use the ADO.NET interface. Themain IBM Informix .NET Provider
classes that provide data access are:

| f xConnect i on—for connection to a database and management of
transactions.

| f xCommand—for issuing SQL commands.

| f xDat aReader —for reading a forward-only stream of data records.
| f xTr ansact i on—for controlling transactions.

| f xDat aAdapt er —for pushing datainto a dataset and for reconciling changes
in a dataset with the database.
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Thefollowing .NET Provider classes et you develop provider-independent code when
you use the .NET Provider for the 2.0 framework:

DbPr ovi der Fact ory
DbConnecti onStri ngBui | der
DbComand

Hereis an example of code that connectsto IDS:

| f xConnection conn=new | fxConnection("Host = royi X;
Servi ce=9088; Server=ol ids 1150 1;User |D=inform x;
passwor d=passwor d; Dat abase=stores");

conn. Qpen();

The connection attributes should be self explanatory. Y ou will have to adjust the Host ,
and passwor d attributes. If you are accessing the server asit wasinstalled in chapter 2,
the other attributes should be fine.

Here is an example of accessing the database taken from the documentation. We assume
we got a connection from the code shown above:

| f xDat aAdapt er idap = new | fxDat aAdapt er (

"select * from customer”, conn);
Dat aSet ds = new Dat aSet ("custoner");
idap.Fill(ds, "customer");

For more information, Please consult the IBM Informix .NET provider Reference Guide
version 3.5 listed in the reference section below.

Reference Material

DB2 version 9.5 for Linux, UNIX, and Windows

Developing ADO.NET and OLE DB Applications
ftp://ftp.software.ibm.com/ps/products/db2/info/vros/pdf/en_US/db2ane9d51. pdf
IBM Informix .NET Provider Reference Guide, v3.5
http://www.elink.ibmlink.ibm.com/publications/servlet/pbi.wss?CTY =US& FNC=
SRX & PBL=SC23-9425-00

IBM Informix ODBC Driver Programmer’s Manual, v3.5
http://www.elink.ibmlink.ibm.com/publications/servlet/pbi.wss?CTY =US& FNC=
SRX & PBL=SC23-9423-00

IBM Informix OLE DB Provider Programmer’s Guide, v 3.5
http://www.elink.ibmlink.ibm.com/publications/servlet/pbi.wss?CTY =US& FNC=
SRX & PBL=SC23-9424-00
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Database Administration Basics

Any developer that uses a database system needs to know some basic things about the
server. This appendix gives you the information you need to complete usual tasks. This
includes:

Starting and stopping IDS

Checking the server status and disk utilization
Basic understanding of logs

Loading and unloading data

The Open Admin Tool for IDS (OAT)

Thereisalot more that can be done than what is covered in this appendix. For example,
you can look at the SQL statements that were executed and find out about their resource
utilization. This can be a great way to find out that you should add an index on a specific
column for example. OAT gives you an interface for that. It also gives you an easy to use
interface to do most administrative functions. Some of its features include:

Health center

L ogs management
Task scheduler
Server administration
Performance analysis
SQL toolbox

Help

OAT isaPHP based open-source administration tool Y ou can find more information
about it at:

http://ww. openadm nt ool . org
We also discuss OAT installation as away to setup a PHP environment in chapter 5.

OAT gives you an easy way to handle most administrative tasks. | strongly recommend
that you useit.
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Starting and Stopping IDS

Thiswas discussed in chapter 2, Installing IDS. On windows, you have to go to the
services screen (Control Panel  Administrative Tools ~ Services [Informix IDS...]).
From there you can start, stop, and restart the database engine. Y ou can also edit the
service properties and set it to start automatically when the system is brought up. Thisis
the default setting.

In UNIX-type systems, it is done through two commands. To start IDS, you execute the
oni ni t command at a UNIX prompt as either user r oot ori nf or m x. It ispossible
to automate the starting and stopping of the database server by modifying the

/ et c/rc. d directory as described in chapter 2.

To shutdown IDS, you use the onnbde command: onnode —Kky.

Checking the Server Status

There are afew basic things you want to check once in awhile. The main ones are the
database server status and disk space utilization. This can be done either through the
OAT interface discussed earlier or through theonst at command.

The database server can be stopped, in recovery mode, or up. The command “onst at —
“ gives you thisinformation. If the database server is not running, you receive an error:

$ onstat —
shared nmenory not initialized for | NFORM XSERVER *‘ deno_on’

If the server is up and running, you see something similar to the following:
$ onstat —

| BM I nform x Dynam c Server Version 11.50. UC2DE -- On-Line
-- Up 01:27:13 — 38208 Kbytes

The key to this message header is “-- On-Line --“. Thisindicates that the database server
isoperational. If additional information isincluded, it could indicate a problem such as
being blocked due to along transaction.

To check for the disk space utilization, use the —d options:
$ onstat —d

| BM I nform x Dynam c Server Version 11.50. UC2DE -- On-Line
-- Up 00:10:29 -- 38208 Kbytes

Dbspaces
address nunber flags f chunk nchunks pgsize
flags owner name
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446¢ch800 1 0x60001 1 1 2048 N
B i nform x rootdbs

4478dac8 2 0x68001 2 1 2048 N
SB i nform x sbspace
4478dc28 3 0x42001 3 1 2048 N
B i nform x tenpdbs
3 active, 2047 maxi mum
Chunks
address chunk/ dbs of f set si ze free
bpages fl ags pat hnanme
446¢cb960 1 1 0 100000 38146
PO-B /opt/IBMinform x/deno/server/online_root
4478dd88 2 2 0 25600 23797
23802 POSB /opt/IBMinform x/deno/ server/sbspace
Met adata 1745 1323
1745
4477bc30 3 3 0 5120 5067

PO-B /opt/IBMinform x/deno/server/tenpdbs
3 active, 32766 maxi mum

NOTE: The values in the "size" and "free" columms for
DBspace chunks are

di splayed in terns of "pgsize" of the DBspace to
whi ch t hey bel ong.

Expanded chunk capacity node: al ways

Note that each line displayed by theonst at command is larger than the page. This
explains why the display is alittle confusing. This command displays two different types
of storage information: dbspaces and chunks.

The dbspaces of al types (dbspaces, temporary dbspaces, shspaces (smartblob spaces))
represent alogical grouping of physical storage. So, the first section of the display lists
the dbspaces. For our purpose, you only have to note the dbspace number and its name:

Nunmber Name

1 r oot dbs
2 sbspace
3 t enpdbs

A chunk is apiece of physical storage. It is either adevice or afile. Y ou may have more
than one chunk in one dbspace. To find out if you are running out of space, look at the
free space (in 2 KB pages in our example) and relate it to the dbspaces:

Chunk/ dbs si ze free pat hnane
1 1 100000 38146
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2 2 25600 23797
3 3 5120 5067

In our example, we have a one-to-one relationship between dbspaces and chunks. If, for
example, chunk number 1 would become full, we could use the onspaces command to
add another chunk to ther oot dbs dbspace and solve our lack of space problem. Let’s
say we want to add a 50MB chunk using the

[opt/1BMinform x/deno/ server/online_root 2 filetother oot dbs
dbspace. This can be done using:

$ onspaces —a rootdbs —p
[opt/1BMinform x/deno/ server/online_root2 —o 0 —s 51200

The command is the same if you are adding space to a sbspace.

This should be al you need to monitor and add spaces to your development environment.

Basic Understanding of Logs

When we created databases at the end of the IDS installation in chapter 2, we made sure
to turn on logging. Logging isimportant because it allows the database to execute
multiple statements as part of atransaction and preserve database consistency in any
situations.

Each time you modify data as part of information, the database server must keep track of
what was modified so it can return to that version if needed. To do this, it uses log space.
If the database server runs out of log space, it will hang. There are two basic things you
need to do to insure you don’t run out of log space. Y ou can backup the logs and free
them for reuse and you can add more logs.

Since we are talking about using Informix Dynamic Server (IDS) in development, it is

not necessary to backup the log files to tape or to a directory. Y ou could set the backup
devicesto NULL (/dev/null) intheonconfi g:

Windows: %4 NFORM XDI R% et ¢\ %ONCONFI G%
Others: $| NFORM XDl R/ et ¢/ $ONCONFI G

And change the parameters values LTAPEDEYV to:

Windows; NULL
Others: / dev/ nul |

The next step isto tell IDS to continuously backup the logs through the ont ape
command:

$ ontape -c
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At this point, once alog is closed, it is backed up and made available for reuse. This may
not be enough to avoid running out of log space. Long transactions that modify alot of
data can eat your log space and hang the server. It is possible to add logs to a running
server and have the server resume operations.

There are three ways to add logs to a server. Y ou can use the SQL API through the admin
function, use the open admin tool for IDS (OAT), or usethe onpar ans utility. Consult
the appropriate documentation for the SQL APl and OAT. The onpar ans syntax to add
alogisasfollows:

onparans —a —d <dbspace> -s <size_in_kb>

The command use the add option (-a), identifies a dbspace to use for the log with the —d
option with a dbspace name as argument (for exampler oot dbs), and defines asize for
the log file with option —s which receive a number as argument that represents the log
sizein kilobytes.

Loading and Unloading Data

Loading and unloading data to and from atableis not really a database administration
task but can actually impact the administration of the server. It is aso acommon
operation that people may want to do in their development environment.

You can usethedbaccess load and unload commands to do thiswork. It iseasier to
look at it through an example, starting with the unload command. Let say we want to
unload thei t ens table as a pipe separated file. We can use the following command:

UNLOAD TO '/tnp/file.out' DELIMTER '|"'
SELECT * FROM i tens;

The default delimiter for the unload command is the pipe symbol. The command could be
simplified as:

UNLOAD TO '/tnp/file.out' SELECT * FROM it ens;

Assuming that thiscommand isin afilecalled unl oad. sql , we can execute it with the
following command:

$ dbaccess —e stores unl oad

The command executes the dbaccess program asking to echo the command to the
screen (-e). It used the st or es database and executes the command unl oad. sql . The
. sql extensionisassumed by dbaccess.

The output file contains the following:



1| 1001| 1| HRO 1| 250. 0]
1| 1002| 4] HSK| 1| 960. 0]
2| 1002| 3| HSK| 1| 240. 0]
1| 1003| 9] ANZ| 1| 20. 0]
2| 1003| 8] ANZ| 1| 840. 0|
3| 1003| 5| ANZ| 5| 99. 0|
1| 1004| 1| HRO 1| 250. 0]
2| 1004| 2| HRQ| 1| 126. 0]
3| 1004/ 3| HSK| 1| 240. 0|

The output file contains 67 rows. To load that file into an empty items table, we can use
the command:

LOAD FROM '/tnp/itenms. out' DELIMTER ' |’
| NSERT I NTO i tens;

Since we are using the default delimiter, we could remove that part of the statement. The
| NSERT statement could also include alist of columnsif the input file did not include all
thei t ens table columns.

The command is executed through dbaccess the same way the unload command was.

We saw earlier that any changesto atable as part of atransaction require log space. If
you are planning to load a large amount of datainto atable, you can turn off logging
under some circumstances. Y ou can use atable type of RAW if the table does not have
primary key, unigque constraints, referential constraints, or indexes. Y ou can remove these
constraints before loading atable and re-enabl e the constraints after theload is
completed. Here is an example of the commands used to load into the itemstable as araw
table:

ALTER TABLE itens
DROP CONSTRAI NT (ul04_10, r104 11, r104_12);

ALTER TABLE itens TYPE(RAW
LOAD FROM '/tnp/itens. out’ | NSERT INTO itens;
ALTER TABLE itens TYPE( STANDARD);

ALTER TABLE itens ADD CONSTRAI NT (
PRI MARY KEY(item num order_num CONSTRAINT ul04_10,
FOREI GN KEY( order _num
REFERENCES orders (order_num CONSTRAINT r104_ 11,
FOREI GN KEY(stock _num manu_code)
REFERENCES st ock (stock _num nanu_code)
CONSTRAI NT r104_12
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The constraints can befound in sysconst r ai nt s. Hereisan SQL statement that
retrieves all the constraintson thei t ens table:

SELECT * FROM sysconstraints
VWHERE tabid = (

SELECT tabid

FROM syst abl es

WHERE t abnane = "itens'

)
This information should make it easier to load and unload data to and from tables.

Of course, thereis alot more to know about database administration. Please consult the
documentation for more information.
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