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About This Manual

Purpose of this Manual

This manual describes the programming and use of s C-ODBC, which is an
interface that enables you to use the ODBC API to create applications that connect
with an sQL Connector Data Source. The sQL Connector Data Source is used to
maintain and manage a reference list of physical databases and tables. These
database table references are stored in the Data Source, and used by sQL C-ODBC to
connect client applications to these databases.

This manual provides descriptions and examples that are, as nearly as possible,
generic for all databases supported by sQL Connector. Unless stated as an exception,
SQL statements and procedures developed with the material in this document will be
portable across all databases, regardless of the specific SQL requirements of the
database.

Intended Audience

This document is intended for programmers who will be creating and maintaining
applications which use sQL C-ODBC to connect to physical databases. It provides
details on creating and configuring ODBC data sources, summarizes ODBC API usage,
and provides information on how ODBC functions and SQL grammar map to sQL C-
ODBC features.

This document assumes that programmers are familiar with the ODBC Application
Programming Interface (API). For information about the ODBC API, see the Microsoft
ODBC 2.0 Programmer’s Reference and SDK Guide.

Structure of this Manual

This manual consists of chapters which describes how to configure and test sQL C—
ODBC.

Associated Documents

The soL Connector document set contains these manuals:
= sqQL Connector Overview
e sQL Connector Installation Guide
« sQL Connector Administration Guide
e sQL Connector SQL Grammar Manual
« sqQL Connector ODBC Programmer’s Guide
« sqQL Connector JIDBC Programmer’s Guide
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Operating System Conventions

When there are differences in commands, examples, or syntax between operating
systems, the following abbreviations are used:

Abbreviation Meaning
NetWare the Novell NetWare operating system
Windows the Microsoft Windows 95/98/NT operating systems
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Overview

1.1 Introduction

sQL Connector is a Data Request Broker for database access. It provides the capability
of using standard Structured Query Language (SQL) to access data in tables in
different databases. The tables are cataloged in an sQL Connector Data Source, which
can then be accessed by client applications using the Open Database Connectivity
(ODBC) interface.

The sQL Connector Data Source is created and maintained by the Data Source
Administrator and documented in the Administration Guide.

1.2 Architecture

ODBC client applications can access the sQL C-DRB (Data Request Broker) from any
system that supports the ODBC environment. The client application uses the sQL C—
ODBC API to connect to sQL C-DRB running on a network server. sQL C-DRB uses
the sQL Connector Data Source to connect to Oracle on the network server or to remote
ODBC databases using the sQL Connector ODBC Data Driver.

1.2.1 ODBC Client Configuration

An sQL C-ODBC client application uses the following Windows layers to connect to the
network server and the database server.

* Programming Layer

ODBC Driver Manager odbc32. dl |

e System Layer
Driver Library tod32.dll, vtx3.dll
Socket Library wsock32. dl |

1.2.2 Data Request Broker Configuration

The system runtime environment uses TCP/IP network sockets to communicate with
the server. The server executes a program which listens for incoming requests on a
specified TCP/IP socket.

e System Layer
Net wor k Li st ener vixnetd.nlm vtx16.nlm

e Connection Layer

SQLC Host sgl cnon.nlm sqglc.nlm
Dat a Sour ces | ocal and renpte dat abases

Overview O—-7
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The sQL Connector network listener runs on the Data Broker system (typically from
the time the Data Broker system is booted). The listener responds to requests from a
specified TCP/IP socket. When it receives a network request from the client, it creates
a client thread (if one is not already created), which then changes the network request
into a database request and calls the sQL Connector Data Broker engine. The Data
Broker engine uses the Data Source to access physical databases.

1.2.3 Database Drivers Configuration

The sqoL Connector Data Drivers are used to connect the Data Source to local and
remote databases. Remote connectivity is discussed in the Administration Guide.

1.3 ODBC Interface

ODBC (Open Database Connectivity) is an industry-standard API (application
programming interface) for connecting client applications and data servers. For more
information about the ODBC API, see the Microsoft ODBC 2.0 Programmer’s Reference
and SDK Guide.

The ODBC API documentation specifies the names and arguments of functions which
define the interface between the client application and the data source. However,
within the documentation, there are defined levels of conformance to the ODBC
standard, and there are sections of the standard which allow vendor-defined features
(for example, datatypes and error messages).

The purpose of this manual is to discuss the implementation and programming of sQL
C-ODBC as it relates to the ODBC standard.

For a discussion of the SQL grammar supported by sQL Connector, see the SQL
Grammar Manual.

Installation of sQL C—ODBC is discussed in the Installation Guide, and creation and
maintenance of a Data Source is discussed in the Administration Guide. The
remainder of this document assumes that sQL C—ODBC has been successfully
installed and a Data Source is available for use.

Overview 0O-—8



sQL Connector ODBC Programmer’s Guide

2

.
Data Source Setup and Connection

2.1 Introduction

This chapter discusses creating and configuring an sQL Connector ODBC data source
name (DSN) on a Windows system. For configuration information on NetWare
systems, see Appendix G.

A DSN isa Windows ODBC connection to an sQL Connector Data Request Broker and
Data Source on a network server. A DSN requires the name of the Data Source and
the name of the network server that is running the Data Request Broker. Once the
DSN is created, an ODBC application can connect to a sQL Connector Data Source by
using the DSN.

2.2 Data Source Setup

2.2.1 Introduction

The sQL C-ODBC installation procedure installs the sQL C-ODBC driver and related
software. See the Installation Guide for the details. The next step is to create an
ODBC data source name.

The ODBC data source setup is controlled by the Microsoft ODBC Driver Manager.
The Driver Manager displays a series of dialog screens that display the currently
installed ODBC drivers and that list, create and remove ODBC data sources that are
connected to those drivers. The data source definitions are stored in the system
registry.

When a Windows ODBC application executes, the ODBC Driver Manager calls the sQL
Connector Driver Library (see “ODBC Client Configuration”).

2.2.2 Setup

To access the sQL C-ODBC setup dialog box, do the following:
1. From the Control Panel, double-click the ODBC icon.
2. Click on the ODBC Drivers tab.

3. Alist of installed drivers will appear. You can confirm installation of the sQL C-
ODBC driver by the appearance of an entry for the sQL Connector Driver in the
driver list.

Data Source Setup and Connection 0O—9
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[ WEE, Dt Swoumrce Bdmanestratorn

Micsosott ODEC for Oracle 25733M00 Mcroscft Comporation
Micrasolt Parsdoy Diver (*.db | 400371108 Mool Coporstion
Microsoflt Test Driver [" It "csv]  4003711.08  Microsolt Corporation
Microsaft Visual Fodra Diiver 600842800 Miciosofl Comporation
Microsolt Visua FoxPro Dinver ["dbf] B.008428.00  Macosefl Coporation
Deacledd 2.05.03mM Dracle Conparation

Pervazive Softwars ODBC-32 2500202 Pervative Solbware Inc
SOL Server J.70.06 23 Miciozoft Couporation
SOLCormecton Drivar 250.71.M Moval Inc.

Sybaze SOL Anpwhere S0 505.0316668 Mot martked

4. Click on the User DSN tab or System DSN tab (System DSN is recommended). A list
of currently installed ODBC data sources will be displayed, for example:

TODEC Data Sowrce Administrator EHE

Fie DN | Diivers | Tracing | Connection Pocing | About |

Microzolt Access Dimees [* mdb)
Micrazolt Access Dnves [* mdb)

SOL Server

IMTERSOLY 3,10 324BIT SOLServe
Miciasolt Aecess Dives (7 mdb)
Oiacled3

Oiacle?3

Sybaze SOL Anpwhere 5.0
SOL Servar
SULCormecion Dimear

Data Source Setup and Connection 0O-10
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5. Click on the Add button.
The Create New Data Source Dialog box will appear:

Create Hew Dita Source

Select & diver for which you wanl bo 5=t up 4 dats souice,

Name | Wession | =
Micanzolt DDBL for Orache 2573.311.00
Micrasalt Paradan Drreer % ] 4,100 371,08
Mictosalt Tewl Dirves [7 16l " e 400371104

Micaozoft VYiswal FoxPro Dipees 6.00.8428.00
Micangoft Viswal FosPro Derves [*.dof] 600842800
Oracle? 205030
Petwasie Soltwars ODEC-32 2500202

S0OL Serves 3. 70.08.23
SLLConnechor Dimsar 250.711.M

“EiJl:-us.l: SLIL Aneehere El.il .05 03 1 6ks ;';l

Bed Frish Caneel

6. Click on the row listing the the sQL Connector Driver and then click on the Finish
button.

The sQL C—ODBC Setup dialog box will appear:

SOL Connector DDBC Setup E

D1ata Souce name |

Desciiplion [

Carnection Sting |

Copyaght [e] 1956-1958, B2Systems Inc. Calomia LISA
Puostiore: Coppright () 19361357, Trfay, Ine. Califomia LISA
& Rights Resensed 'Worlceade.
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2.2.3 Connection Information

The connection information is as follows:

Data Source Name

The Windows name of the ODBC data source, for example, "serverl demo". A
recommended convention is to include the Server and Data Source name in the ODBC
data source name. In this case, the Server name is "serverl" and the Data Source
name is "demo".

Description

A description of the data source name. For example "Demo database on Serverl".

Connection String
A string for the network connection, which is in the following format:

/ dat asource@ port:]host!service[,switchAl,switchB[,switchC ..]]]

datasource — required
The name of the sQL Connector Data Source on the network node.
Sample datasource name:

deno

port — required

A port number used by TCP/IP socket services. This number must match the number
used when the sqQL Connector listener is started on the server.

host — required

The name of the network server or internet address (format nnn.nnn.nnn.nnn) which
is running sQL C-DRB. The name must be in the system host s file if DNS is not
enabled..

Operating System |Hosts File Name and Location
Windows NT YBYSTEM ROOT% syst enB2\ dri ver s\ et c\ hosts
Windows 95/98 %N NDI R% host s

service — required
Name of the executable host program on the network server:
vt x16

switchA, switchB, switchC...

sqQL Connector switch values or environment variables. For a full description, see the
SQL Grammar Manual. The format is: nanel=val uel

Example:

An example of a complete connection string is shown below:

Data Source Setup and Connection 0O-12
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/ denp@.958: server 1! vt x16, SS_TRACE=yes, SMARTTRACE=sql .trc

Example Notes:
1. The Data Source is named deno.
2. TCP/IP port 1958 is used on node server 1
3. The host program is named vt x16.

There are two switches used in this example:
a. SS TRACE =yes

This switch turns on database tracing. All activity with local and remote
databases will be written to a trace file. This trace file is useful for debugging and
optimizing database applications.

b. SMARTTRACE =sqgl.trc

This switch names the trace file. If the name is not set, a default name will be
used. The default name is s<year - day- nunber ><hour - mi nut e>. t r ¢, for example,
s0411634. tr ¢, and the default directory is the location of the loaded programs.

Other switch variables are discussed in the SQL Grammar Manual.

2.3 Connecting to the ODBC Data Source

When an application connects to sQL Connector using the ODBC function

SQLDri ver Connect , the application may generate a prompt for data source
information. This prompt is usually in the form of a dialog box. Complete the entries
as follows:

e Data Source Name: name of the sQL Connector data source connection
e Username: <network server username>
e Password: <network server password>

Note that Username and Password in this context provides network server access.

2.4 Changing the ODBC Data Source

To remove or reconfigure an ODBC data source:
1. From the Control Panel, double-click the ODBC icon.
2. Click on the System DSN tab.

You will see a list of currently installed ODBC data sources. Use the arrow keys
to highlight a data source.

3. Click on the Remove button.
Choose the Yes button to confirm the deletion. The data source will be deleted.
4. Click on the Configure button.

You will then see same dialog box that was used when the data source was created.
You can change the parameters and press OK or Cancel when finished.

Data Source Setup and Connection 0O-13
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2.5 Testing the ODBC Data Source

2.5.1 Sample Programs

The NetWare PUBLIC directory contains a Samples subdirectory that has two programs
for testing an sQL C—ODBC Data Source connection on two and three tiers. One
program (odbcpi ng) verifies the installation by connecting from a client system (first
tier) to a Data Source on a network server (second tier) and reporting success or
failure. The other program (odbcj oi n) connects from a client (first tier) to a Data
Source on a network server (second tier) and retrieves joined data using a remote
ODBC Data Driver on a database server (third tier). Both programs are supplied in
source form (C language) and compiled code (executable file). The source code is listed
in Appendices D and E.

The following programs can be copied from the Netware PUBLIC directory to a
Windows client system (i.e., the system that will run the sample programs). The file
locations are:

SYS:PUBLIC\SQLC\ sanpl es\ wi ndows\ odbc\ odbcj oi n. c
SYS:PUBLIC\SQLC\ sanpl es\ wi ndows\ odbc\ odbcj oi n. exe
SYS:PUBLIC\SQLC\ sanpl es\ wi ndows\ odbc\ odbcpi ng. c
SYS:PUBLIC\SQLC\ sanpl es\ wi ndows\ odbc\ odbcpi ng. exe

2.5.2 Sample Data

A sample database with sample tables is also supplied. The sample data source is a
Microsoft Access file that contains tables for departments (dept ), jobs (j ob), employees
(enp) and salaries (sal ). This sample database must be copied to a Windows remote
system that has the ODBC Data Driver installed. The file location is:

SYS:PUBLIC\SQLC\ sanpl es\ wi ndows\ access\ deno. ndb

Once the file is copied, the following steps should be performed:

1. On the database server (third tier), create an ODBC Data Source Name " dermp"
that uses the Microsoft Access ODBC driver and the database file dermo. ndb.

2. On the client system (first tier). run the Data Source Administrator and create a
Data Source named "denmo" on the network server (second tier) that points to the
ODBC Access data source "denp" on the database server (third tier). See the
Administration Guide for details about this step.

Warning: If the Access database is on a NetWare mounted drive, then the NetWare login
and the Windows NT login must be the same username.
The Access database is now available for use with the sample programs.
2.5.3 Using odbcping to Verify a Connection

After creating the sQL C-ODBC data source as discussed above, the odbcpi ng
program can be executed in an MS—-DOS command window or a C/C++ development
environment. The sQL C-ODBC setup dialog box can have an entry as follows:

Dat a Source nane: Server 1 DEMO
Descri pti on: Connection to Node SERVERL Data Source DEMO

Data Source Setup and Connection 0O-14
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Connection String:

Then odbcpi ng is used as follows:

Usage:
Exanpl e:

/ denp@L958: server 1! vt x16

odbcpi ng "data source nane" usernanme password

odbcpi ng Server1 DEMO myuser

mypass

If the ODBC connection is established, this message is displayed:

Successf ul

Connecti on

2.5.4 Using odbcjoin to Retrieve Data

After a connection has been verified, the sample data may be retrieved using the
odbcj oi n program. The odbcj oi n program is used as follows:
odbcj oi n "data source nane" usernanme password

Usage:
Exanpl e:

odbcj oi n DEMO myuser

nypass

If the data is successfully retrieved, the following text is displayed:

sel ect
dept . dept no,
from
dept, enp
wher e

dept . dept no

Dept . Dept no

dept . dnane,

enp. enpno,

= enp. deptno and dept.deptno < 3

Dept . Dnane Enp. Enpno

Enp. Enane

enp. ename, enp. ssno,

Enp. SSNO

Enmp. J

enp. j obcl s

obd s

MARKETI NG
MARKETI NG
MARKETI NG
MARKETI NG
MARKETI NG
MARKETI NG
MARKETI NG
MARKETI NG
MARKETI NG
MARKETI NG
MARKETI NG
MARKETI NG
MARKETI NG
MARKETI NG
MARKETI NG
MARKETI NG
MARKETI NG
MARKETI NG
TRAI NI NG
TRAI NI NG
TRAI NI NG
TRAI NI NG
TRAI NI NG
TRAI NI NG
TRAI NI NG
TRAI NI NG
TRAI NI NG

BASI NGER R
G LBREATH R
M LLER R
GOVE_T

ELLI SON_ W
BANFI ELD_S
NASER K
MCCORRY_K
MCCARTNEY_H
LACY_C

KI NGSLEY_S
BARNETT_N
ELLI SON_V
HAWTHORNE_A
BRANNEN_P
FULFORD W
BLOCK_F
SWFT E
KNAPP_L
ROCHE_D

NI CHOLL_F
ELLI NGTON_A
ROVANN_H
ELDER N
ELLI NGTON_Z
HOLMES_P
ELDER M

394-90- 3583
553-40- 5418
248-95-1471
742- 35- 6859
252-60-1283
688-21-4136
848-17-0910
015- 84-9007
211-02-7599
494-12- 0675
107-42-3232
179-22- 5607
152- 60- 1283
735-64-9259
355-08- 2564
546-61- 8895
084-40- 0022
358-51-5799
381-26-6148
671-74-2192
129-79- 0929
686-40- 9928
079-54- 8297
460- 95- 5451
586-40- 9928
664-23-5820
360- 95- 5451

Data Source Setup and Connection
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3

ODBC Implementation

3.1 Introduction

The ODBC standard specifies a minimum level of functionality that must be provided
by an ODBC driver in order to connect to ODBC applications. This minimum level
applies to a set of callable functions, a subset of SQL grammar rules, and a set of
datatypes. The ODBC standard also allows vendors to provide additional levels of
support, additional functionality, datatypes, etc.

There is a set of ODBC functions that allow an ODBC application to discover the
functionality available from an ODBC driver. The ODBC application then knows the
limits of the driver and does not try to exceed the limits.

This chapter documents the functionality available in the sQL C-ODBC driver, as an
aid to programmers during application development. The Microsoft ODBC 2.0
Programmer’s Reference and SDK Guide provides the reference for the information in
this chapter.

3.2 Compliance Level

sqQL C-ODBC supports all of the following ODBC functions:

Core Functions

Level 1 Functions

Level 2 Functions

SQLAI | ocConnect

SQLBi ndPar anet er

SQ.Br owseConnect

SQLAI | ocEnv SQ.Col ums SQ.Dat aSour ces
SQLAI | ocSt nt SQLDri ver Connect SQLExt endedFet ch
SQLBi ndCol SQ.Drivers SQ.NunPar ans
SQLCancel SQLGet Connect Opti on SQLPri mar yKeys
SQ.Col Attri butes SQ.Cet Dat a

SQLConnect SQLGet Functi ons

SQ.Descri beCol SQ.CGetInfo

SQLDI sconnect

SQLGet St mt Opt i on

SQLError SQLGet Typel nfo
SQLExecDi r ect SQLPar anDat a
SQLExecut e SQLSet Connect Opti on
SQLFet ch SQLSet St nt Opt i on
SQLFr eeConnect SQLSpeci al Col utmms
SQLFr eeEnv SQLStatistics
SQLFreeSt nt SQ.Tabl es
SQLGetCursorName

ODBC Implementation
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Core Functions

Level 1 Functions

Level 2 Functions

SQLNumResultCols

SQLPrepare

SQLRowCount

SQLSetCursorName

SQLSetParam

SQLTransact

3.3 SOQL Grammar

sQL Connector supports most all of the elements in the minimum SQL grammar, and
some elements of the core and extended SQL grammar. For a complete discussion of
SQL grammar elements, see Appendix C in the Microsoft ODBC 2.0 Programmer’s

Reference and SDK Guide.

Core elements not supported are Data Definition Language (DDL) statements (CREATE
and DROP TABLE, CREATE and DROP | NDEX). sQL Connector uses database table and
column information that is imported from existing physical databases. Tables and
indexes are first created in the physical database using the appropriate database tools,
then imported into sQL Connector.

The SQL Grammar elements are categorized as follows:
1. Minimum SQL grammar elements:
< Data Manipulation Language (DML): simple SELECT, | NSERT, UPDATE and

DELETE

= Expressions: simple,suchasA > B + C
= Data type: CHAR

2. Core SQL grammar elements:

e Minimum SQL grammar and data types
e DML: full SELECT

= Expressions: subquery and aggregates such as SuMand M N
= Data types: DECI MAL, SMALLI NT, FLOAT, REAL, DOUBLE

3. Extended SQL grammar
< Minimum and Core SQL grammar and data types
= Expressions: scalar functions such as SUBSTRI NG and date, time, and

timestamp literals

= Data types: DATE, Tl ME, TI MESTAMVP

3.4 SQL Datatypes

The sqQL Connector ODBC Driver supports the following SQL datatypes:

ODBC Implementation 0O-17
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sQL Connector |SQL Maximum Case
Datatype Datatype Column Size |Nullable |Sensitive |Searchable
char SQL_CHAR 255 Y Y Y
deci mal SQL_NUMERI C 19 Y N Y
i nt eger SQL_I NTEGER 10 Y N Y
smal | i nt SQL_SMALLI NT 5 Y N Y
fl oat SQL_FLOAT 19 Y N Y
r eal SQL_REAL 19 Y N Y
doubl e SQL_DOUBLE 19 Y N Y
date SQL_DATETI ME 10 Y N Y
time SQL_TI ME 8 Y N Y
timestanp SQL_TI MESTAMP 19 Y N Y

ODBC Implementation
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Driver and Connection Attributes

The following table lists the information type and values that are returned by

SQL.Get | nf o when connected to an sQL Connector data source. See the discussion of
SQLGet I nf o in the Microsoft ODBC 2.0 Programmer’s Reference and SDK Guide.

Information Type

Information Value

Driver Information

SQL_ACTI VE_CONNECTI ONS 8

SQ._ACTI VE_STATEMENTS 256
SQL_DATA_SOURCE_NAME <ODBC Dat a Source Nanme>
SQ._DRI VER_NAME tod32.dl |

SQ._DRI VER_ODBC_VER 02. 50

SQ._DRI VER _VER 02. 50. 1064

SQL_FETCH_DI RECTI ON

SQL_FD FETCH_NEXT

SQL_FI LE_USAGE

SQL_FI LE_NOT_SUPPORTED

SQL_CGETDATA_EXTENSI ONS

SQL_GD_ANY_COLUWN

SQL_GD_GET_ANYORDER

SQL_GD_BOUND

SQL_LOCK_TYPES

* Kk k kK <n0t Set> *kkkk

SQL_ODBC_API _CONFORVANCE

SQL_OAC LEVEL1

SQL_ODBC_SAG CLI _CONFORVANCE

SQL_OSCC_NOT_COWPLI ANT

SQL_ODBC_VER

03. 00. 0000

SQL_PCS_CPERATI ONS

* Kk k kK <n0t Set> * Kk kkk

SQL_ROW UPDATES

N

SQL_SEARCH_PATTERN_ESCAPE

\

SQL_SERVER NAVE

CDBXHOST

DBMS Product Information

SQL_DATABASE_NANE

SQL_DBMS_NAME

SQ. Connect or

SQL_DBMS_VER 03. 01. 0000
Data Source Information

SQL_ACCESSI BLE_PROCEDURES N

SQ._ACCESSI BLE_TABLES Y

SQL_BOOKMARK_PERS| STENCE

* Kk k k% <n0t Set> *kkkk

SQL_CONCAT_NULL_BEHAVI OR

SQL_CB_NON_NULL

SQL_CURSOR_COWM T_BEHAVI OR

SQL_CB_PRESERVE

SQL_CURSOR ROLLBACK_BEHAVI OR

SQL_CB_PRESERVE

SQL_DATA SOURCE_READ ONLY

N




sQL Connector ODBC Programmer’s Guide

Information Type

Information Value

SQL_DEFAULT_TXN | SOLATI ON

SQ__TXN_REPEATABLE_READ

SQ._MJLT_RESULT_SETS N

SQ._MULTI PLE_ACTI VE_TXN Y

SQ._NEED LONG DATA LEN Y
SQ._NULL_COLLATI ON SQ._NC H GH
SQL_OMNER_TERM schema
SQL_PROCEDURE_TERM procedure
SQ._QUALI FI ER_TERM schema

SQL_SCROLL_CONCURRENCY

*kkk*k <n0t Set> *kkk*k

SQL_SCROLL_OPTI ONS

SQL_SO_FORWARD _ONLY

SQL_STATI C_SENSI TIVI TY

*kkk*k <n0t Set> *kkk*k

SQL_TABLE_TERM

tabl e

SQL_TXN_CAPABLE

SQL_TC ALL

SQL_TXN_| SOLATI ON_CPTI ON

SQL_TXN_READ_UNCOMM TTED

SQL_USER_NAME

<user nane>

Supported SQL

SQL_ALTER TABLE

* Kk k kK <n0t Set> *kkk*k

SQL_COLUWN_ALI AS N
SQL_CORRELATI ON_NANE SQL_CN_ANY
SQL_EXPRESSI ONS_| N_ORDERBY Y

SQL_GROUP_BY

SQL_GB_GROUP_BY_CONTAI NS_SELECT

SQL_I DENTI FI ER_CASE

SQL_I C_LOWER

SQL_I DENTI FI ER_QUOTE_CHAR

SQL_KEYWORDS

<See Appendi x B>

SQL_LI KE_ESCAPE_CLAUSE

Y

SQL_NON_NULLABLE_COLUWNS

SQL_NNC_NON_NULL

SQL_ODBC_SQL_CONFORVANCE

SQL_OSC_EXTENDED

SQL_ODBC SQL_CPT | EF N
SQL_ORDER BY_COLUWMNS | N_SELECT Y
SQL_OUTER JOI NS Y

(2.01) SQL_QJ_CAPABI LI TI ES

* Kk k kK <n0t Set> * Kk kk*k

SQL_OWNER USAGE

SQL_OU DM._STATEMENTS

SQL_OU_TABLE_DEFI | TI ON

SQL_OU_| NDEX_DEFI NI TI ON

SQL_POS| TI ONED_STATEMENTS

* Kk k kK <n0t Set> *kk k%

SQL_PROCEDURES

N

SQL_QUALI FI ER_LOCATI ON

SQL_QL_START

SQL_QUALI FI ER_NAME_SEPARATCR

SQL_QUALI FI ER_USAGE

SQL_QU_DM__STATENMENTS

SQL_QU TABLE_DEFI NI TI ON

SQL_QU_I NDEX_DEFI NI TI ON
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Information Type

Information Value

SQ__QUOTED | DENTI FI ER_CASE

SQ__I C LOWER

SQL_SPECI AL_CHARACTERS _#3@
SQL_SUBQUERI ES SQL_SQ EXI STS
SQL_SQ IN

SQL_SQ CORRELATED_SUBQUERI ES

SQL_UNION

* Kk k k% <n0t Set> *kk ok ok

SQL Limits

SQL_MAX_BI NARY LI TERAL_LEN

SQL_MAX_CHAR LI TERAL_LEN

o

SQL_MAX_COLUMN_NAME_LEN

w
[

SQL_MAX_COLUMNS_I N_GROUP_BY

SQL_MAX_COLUMNS | N_I NDEX

SQL_MAX_COLUWNS_| N_ORDER BY

SQL_MAX_COLUMNS | N_SELECT

SQL_MAX_COLUMNS_| N_TABLE

SQL_MAX_CURSOR_NAME_LEN

SQL_MAX_| NDEX_SI ZE

SQL_MAX_OWKER NAME_LEN

SQL_MAX_PROCEDURE_NAME_LEN

SQL_MAX_QUALI FI ER_NAVE_LEN

SQL_MAX_ROW SI ZE

Ol O O] O]l Ol O] O] Ol O] O] ©

SQL_MAX_ROW S| ZE_| NCLUDES_LONG

SQL_MAX_STATENMENT _LEN

SQL_MAX_TABLE_NAME_LEN

31

SQL_MAX_TABLES_I N_SELECT

SQL_MAX_USER NAMVE_LEN

Scalar Function Information

SQL_CONVERT_FUNCTI ONS

*kkk*k <n0t Set> *kkk*k

SQL_NUVERI C_FUNCTI ONS

SQL_FN_NUM ABS

SQL_FN_NUM MD

SQL_STRI NG_FUNCTI ONS

SQL_FN_STR_CONCAT

SQL_FN_STR_SUBSTRI NG

SQL_FN_STR CHAR

SQL_SYSTEM _FUNCTI ONS

SQL_FN_SYS | FNULL

SQL_TI MEDATE_ADD_| NTERVALS

* Kk k kK <n0t Set> *kk k%

SQL_TI MEDATE_DI FF_| NTERVALS

*kkk*k <n0t Set> *kkk*k

SQL_TI MEDATE_FUNCTI ONS

* Kk k kK <n0t Set> *kk k%

Conversion Information

SQL_CONVERT_BI Gl NT

* Kk k kK <n0t Set> *kkk*k

SQL_CONVERT_BI NARY

*kkk*k <n0t Set> *kkk*k

SQL_CONVERT BI T

* Kk k k% <n0t Set> *kkkk
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Information Type

Information Value

SQ__CONVERT_CHAR

*kkk*k

<not

Set> *kkk*k

SQL_CONVERT_DATE

* Kk k kK

<not

Set> *kk ok ok

SQL_CONVERT DECI MAL

*kkk*k

<not

Set> *kkk*k

SQL_CONVERT_DOUBLE

* Kk k k%

<not

Set> *kk ok k

SQL_CONVERT FLOAT

*kkk*k

<not

Set> *kkk*k

SQL_CONVERT_| NTEGER

* Kk k kK

<not

Set> * Kk kkk

SQL_CONVERT_LONGVARBI NARY

*kkk*k

<not

Set> *kkk*k

SQL_CONVERT_LONGVARCHAR

* Kk k kK

<not

Set> *kk k%

SQL_CONVERT_NUMERI C

*kkk*k

<not

Set> *kkk*k

SQL_CONVERT_REAL

* Kk k kK

<not

Set> *kkkk

SQL_CONVERT_SMALLI NT

*kkk*k

<not

Set> *kkk*k

SQL_CONVERT_TI MVE

* Kk k k%

<not

Set> *kkk*k

SQL_CONVERT_TI MESTAMP

*kkk*k

<not

Set> *kkk*k

SQL_CONVERT_TI NYI NT

* Kk k kK

<not

Set> *kkkk

SQL_CONVERT_VARBI NARY

*kkk*k

<not

Set> *kkk*k

SQL_CONVERT_VARCHAR

* Kk k kK

<not

Set> *kk k%
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SQL Keywords

The following keywords are reserved for use by sQL Connector. If there is existing SQL
metadata (tables and columns) that already use these keywords, then references to the
metadata must be surrounded by double quotes. If new metadata (tables and columns)
is created, then the metadata should not use words in this list.

abort att _nane audi t aver age bcd bcdfi xed

bedf It bi nary bottom br eakabl e call carrycol ums

center checkpoi nt col utmno conmitted concat copyin

copyout cunul ati ve currentdate current monent |currenttine dat abase

dat abasenane |dat atype days daytine dba detail

det ail no editstring el seif enddo endi f endpage

endsection endstore endst ream errorlimt excl usi ve exit

f et chnunber fi el dcoment fieldinfo fieldl abel filestatus fixed

fl oat4 float8 f oot si ze f or mat forms function

getdate gettine gi ving gr oupcount groupno gui de

head header headf or mat headi ng hi ghl i ghting |host

hostfield host par anet er |hours i fnull i ndex i ni t page

i nitsection i nout inquire intl int2 int4

int8 i snull kil ldbin | eave | eftmargin i neno

| ower case maxi mum nmessage m dni ght m ni mum m nl ocks

m nut es nont hs need none nvl oddpage

outerjoin overwiting page pagebottom pagel engt h pageno

paget op pagi ng panel wi dt h par anet er presorted print
conmment

pr onpt pronpting protected reconfigure recor dno recordtype

recover rel _id rel _name repeat abl e report reportbottom

reporttop reserving return returns rightmargin savepoi nt

seconds sectionno segnent si ze separation serializable |shared

show ski p ski ppi ng space spaci ng spreadi ng

start st art page startsection |[status st ddev store

stream sync synonym to_char to_date t o_nunber

t oday top t ot al truncate unbr eakabl e uncommitted

unsafe unset upper case userid variance vaxday

vaxhour vaxm dni ght vaxm nut e vaxsecond vaxti me verify

week weeks whil e wi dt h years
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C

ODBC Errors

When an error occurs, the sQL C—ODBC driver returns the native error number, the
SQLSTATE (an ODBC error code), and an error message. The sQL C-ODBC driver
gets this information from errors that are detected by the driver itself and from errors
that are returned by sQL C-DRB.

For errors that occur within the Data Source or from data sources connected to the
Data Source, the sQL C-ODBC driver returns the native error number that is returned
by soL C-DRB, and the message identification and the message text. For a list of
native error numbers, see the table sql nsg in the Data Source named nsgdb. This
table has four columns:

nsgnum integer not null
facility char (8) not null
nmsgi d char (26) not null
nmsgt xt char (160) not null

The message number, message identification and message text are the first, third and
fourth columns.

Error Message Syntax

Error messages have the following format:

SQLSTATE native_error [vendor][ ODBC conponent][data_source] error_mnessage
The error message returned by sQL C-DRB is the concatenation of the message
identification and the message text. There may be more than one error line returned.
Example Error Messages

If the ODBC data source is not found:

1 MDO2 0O [Mcrosoft][ODBC Driver Manager] Data source nane not found
and no default driver specified

If the Data Source is not found:

S1000 -1 [TOD][ODBC Driver][ Net] %_QP- E- DI CPARSE,
Can't Parse Dictionary File Nanme '../exanpl es/ xxx'
9%RVS- E-FNF, file not found

If a table in the Data Source is not found:

S1000 -23457819 [TOD] [ ODBC] [ SQLI ] %RQP- E- TABUND,
Tabl e enp Undefined in Dictionary File ../exanpl es/denp
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ODBCPING Source Code

/1 ODBC Ping Test

#i ncl ude <wi ndows. h>
#i ncl ude <stdi o. h>
#i ncl ude <sqgl ext. h>

voi d* checkError (SQ.HENV envHandl e, SQ.HDBC dbcHandl e,
SQLHSTM st nt Handl e, SQLRETURN r et Code, char* retnsg);

main (int argc, char *argv[])
{
SQLRETURN rc;
SQLHENV  henv;
SQLHDBC hdbc;
SQLCHAR  dsn[63];
SQ.CHAR  ui d[63];
SQLCHAR  pwd[ 63] ;
char nsg[ 255] ;
/1 arg[0]= executable nane, arg[1] = dsn, arg[2] = uid, arg[3] = pwd
if (argc < 3) {
printf ("Usage: odbcping \"data source name\" usernanme password\n");
goto finish;

}

strcpy ((char*)dsn, argv[1]);
strcpy ((char*)uid, argv[2]);
strcpy ((char*)pwd, argv[3]);
printf ("\nConnecting to ODBC Data Source, dsn=%, uid=%, pwd=%s\n",
dsn, uid, pwd);
rc = SQLAI | ocEnv( &henv);
checkError (SQL_NULL_HENV, SQL_NULL_HDBC, SQ._NULL_HSTMT, rc, nsgQ);
if (rc == SQL_SUCCESS) ({
rc = SQLAl | ocConnect (henv, &hdbc);
checkError (henv, SQ _NULL_HDBC, SQ._NULL_HSTMI, rc, msg);
if (rc == SQL_SUCCESS) {
rc = SQLConnect (hdbc, dsn, SQ._NTS, uid, SQ_NTS, pwd, SQL_NTS);
checkError (henv, hdbc, SQ._NULL_HSTMI, rc, nsg);
if (rc == SQL_SUCCESS)
printf ("\nSuccessful Connection\n");

}
}
rc = SQLDi sconnect (hdbc);
rc = SQLFreeConnect (hdbc);
rc = SQLFreeEnv (henv);
finish:
return O;
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voi d* checkError (SQ.HENV envHandl e, SQ.HDBC dbcHandl e,
SQLHSTMT st nt Handl e, SQ.RETURN ret Code, char* retnsg)

{
SQLRETURN krc;
SQLCHAR sql State[ 5] ;
SQLI NTEGER sql Nati veError;
SQLCHAR nmsg[ 255] ;
SQLSMALLI NT | nsQ;
strcpy ((char*)retnsg, "[SQ._SUCCESS]");
if (retCode != SQ_SUCCESS) {
krc = SQ.Error (envHandl e, dbcHandl e, stntHandl e, sql State,
&sql NativeError, nsg, sizeof(nmsg), & nmsQg);
while (krc !'= SQL_NO DATA FOUND) ({
sprintf (retnsg, "% %i %", sql State, sql NativeError, msg);
printf ("9%\n", retnsg);
krc = SQLError (envHandl e, dbcHandl e, stntHandle, sql State,
&sql NativeError, nsg, sizeof(nmsg), & nmsQg);
}
}
return O;
}
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E

ODBCJOIN Source Code

// QODBC Join Test

#i ncl ude <wi ndows. h>
#i ncl ude <stdi o. h>
#i ncl ude <sqgl ext. h>

voi d* checkError (SQ.HENV envHandl e, SQ.HDBC dbcHandl e,
SQLHSTMI st nt Handl e, SQLRETURN r et urnCode, char* retnsg);
char* getData (SQLHENV envHandl e, SQLHDBC dbcHandl e,
SQLHSTMI st mt Handl e, SQLUSMALLI NT col No, int outlLen);

main (int argc, char *argv[])
{

SQLRETURN rc;

SQLHENV henv;

SQLHDBC hdbc;

SQLHSTMI hstnt ;

char dsn[ 31];
char ui d[ 31];
char pwd[ 31] ;
char nmsg[ 255] ;

/1 arg[0] = executable name, arg[1] = dsn, arg[2] = uid, arg[3] = pwd
if (argc < 4) {
printf ("\nUsage: odbcjoin "data source nanme" usernane password\n");
goto error;
}
strcpy ((char*)dsn, argv[1]);
strcpy ((char*)uid, argv[2]);
strcpy ((char*)pwd, argv[3]);

// Allocate environnent, connection and statenent handl es
/! connect to database

rc = SQLAI | ocEnv (&henv);
rc = SQLAl | ocConnect (henv, &hdbc);
rc = SQLConnect (hdbc, (SQ.CHAR*)dsn, SQL_NTS, (SQLCHAR*)uid,

SQ_NTS, (SQLCHAR*)pwd, SQL_NTS);
checkError (henv, hdbc, SQ._NULL_HSTMI, rc, nsgQ);
if (rc !'= SQ._SUCCESS) goto error;

rc = SQLAllocStnt (hdbc, &hstnt);

printf ("\nselect\n");

printf (" dept.deptno, dept.dnane, enp.enpno, enp.enane,
enp. ssno, enp.jobcls\n");

printf ("fromn");

printf ( dept, emp\n");

printf ("where\n");

printf ( dept. deptno = enp.deptno and dept.deptno < 3\n\n");
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printf ("Dept.Deptno Dept.Dnanme Enp.Enpno Enp. Enane
Enp. Jobd s\ n");

printf (M-------ommmm i

rc = SQLExecDirect (hstnt, (SQ.CHAR*)"sel ect d.deptno, d.dnane,
e.enpno, e.enanme, e.ssno, e.jobcls fromdept d, enp e where
dept . deptno = enp.deptno and dept.deptno < 3", SQL_NTS);

checkError (henv, hdbc, hstmt, rc, msg);
if (rc !'= SQ_SUCCESS) goto finish;

rc = SQLFetch (hstnt);
checkError (henv, hdbc, hstnt, rc, msg);
if (rc !'= SQ._SUCCESS) goto finish;

while (rc !'= SQL_NO DATA FOUND) {
strcpy (msg, " ");

strcat (msg, getData (henv, hdbc, hstnt, 1, 8));
strcat (msg, getData (henv, hdbc, hstnt, 2, 13));
strcat (nmsg, getData (henv, hdbc, hstnt, 3, 10));
strcat (msg, getData (henv, hdbc, hstnt, 4, 15));
strcat (msg, getData (henv, hdbc, hstnt, 5, 16));
strcat (msg, getData (henv, hdbc, hstnt, 6, 7));

printf ("%\n", nsg);
rc = SQLFetch (hstnt);
checkError (henv, hdbc, hstnt, rc, msg);

}

Printf (o s m o
finish:

rc = SQLFreeStnt (hstnt, SQ._DROP);

rc = SQLDi sconnect (hdbc);

rc = SQLFreeConnect (hdbc);

rc = SQLFreeEnv (henv);
error:

return O;
}
R e e T T

voi d* checkError (SQ.HENV envHandl e, SQ.HDBC dbcHandl e,
SQLHSTMT st nt Handl e, SQLRETURN r et ur nCode,

{
SQLRETURN Irc;
SQLCHAR sql State[ 5];
SQLI NTEGER  sql NativeError;
SQLCHAR nsg[ 255] ;

SQLSVALLI NT | nsg;

strcpy ((char*)retnsg, "[SQ._SUCCESS]");
if (returnCode != SQ _SUCCESS) {

char* retnsg)

lrc = SQLError (envHandl e, dbcHandl e, stntHandle, sql State,
&sql NativeError, msg, sizeof(nsg), & msg);

while (Irc !'= SQL_NO DATA FOUND) {

sprintf (retnsg, "% 9%i %", sql State, sql NativeError, msg);

printf ("9%\n", retnsg);

Irc = SQLError (envHandl e, dbcHandl e, stntHandle, sql State,
&sql NativeError, msg, sizeof(nsg), & nsg);

}
}
return NULL;
}
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char* getData (SQLHENV envHandl e, SQLHDBC dbcHandl e,
SQLHSTMI st nt Handl e, SQ.USMALLI NT col No, int outlLen)

{
SQLRETURN lrc;
SQLI NTEGER i nd;
static char val[255], msg[255];
int i;
lrc = SQ.GetData (stmt Handl e, col No, SQ._CHAR, (SQ.CHAR*)val, sizeof
val, & nd);
checkError (envHandl e, dbcHandl e, stntHandle, |lrc, mnsg);
if (ind == SQL_NULL_DATA) {
strcpy (val,"~");
ind = 1;
}
for (i=ind; i<outLen; i++) {
strcat (val, " ");
}
return val;
}
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Programming Notes

F.1 SQL Data Types

F.1.1 SQL Double Datatype Restriction

The maximum value of an SQL Double datatype is 1. 0Oe+126. The SQL-92 documented
maximum value is 1. 797693134862316e+308.

F.2 SQL Functions

F.2.1 SQLBindParameter Restriction

SQLBindParameter is used to bind a program variable and its null value indicator to
a parameter in an SQL statement. The null value indicator must be set before the
SQLBindParameter is called.
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———————————————————————

ODBC NetWare Client Driver

G.1 Introduction

The sqoL Connector ODBC client driver is also available as a NetWare NLM. The
characteristics and behavior of the NetWare version of the driver are identical to the
Windows version of the driver. The NetWare ODBC Client Driver can be accessed by
NetWare applications which call ODBC API functions, such as Web Servers. The
NetWare ODBC Client Driver uses the NetWare Data Request Broker and Data
Source to gain access to local and remote databases. The Data Source is created and
maintained by the Data Source Administrator and documented in the Administration
Guide. There are also two test programs (odbcpi ng and odbcj oi n) that are distributed
as NLMs.

G.2 Architecture

NetWare ODBC client applications can access the sQL C—-DRB (Data Request Broker)
from the same system that supports the NetWare ODBC Client. The client application
uses the ODBC API (see Section 1.3) to connect to sQL C-DRB running on a network
server. sQL C-DRB uses the Data Source to connect to Oracle on the network server
or to remote databases using the sQL Connector ODBC Data Driver.

G.2.1 NetWare ODBC Client Configuration

An sqQL C-ODBC client application uses the following NetWare layers to connect to the
network server and the database server.

* Programming Layer

ODBC Dri ver: sql codbc. nl m
Connection Driver: vt xodbc. nl m
Envi ronnent Vari abl es: vt xenv.nlm

* The NetWare ODBC Client Driver is loaded using:
| oad sql codbc

G.2.2 Data Request Broker Server Configuration
The ODBC driver directly connects to the sQL Connector Data Request Broker.
e Connection Layer

SQLC Host: nodul e sqgl cnon.nlm sqlc.nlm
Dat a Source: | ocal and renote databases
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G.3

Installation

The NetWare ODBC client driver is automatically installed when NetWare is
installed. No additional steps are necessary.

G.4 Data Source Setup

G.4.1

Data Source Names

On Windows systems, the ODBC data sources are controlled by the Microsoft OBDC
Driver Manager. The Driver Manager displays a series of dialog screens that display
the currently installed OBDC drivers and that list, create and remove OBDC data
sources that are connected to those drivers. The data source definitions are stored in
the system registry.

On NetWare systems, the ODBC data sources are controlled by the Data Source
Administrator. The Data Source Administrator has a series of web pages the display
the current Data Sources and that create and remove Data Sources and list tables in
Data Sources. For further information, see the Administration Guide.

Warning:

Data Sources names are unique on each Netware server. If a Data Sources name
already exists when any user creates a new Data Source with the same name
using the Data Source Administrator, an error will occur, and the Data Source will
not be created.

G.4.2 ODBC Trace Files

ODBC tracing can be started by setting the environment variable odbc_trace = vy.
When tracing is on, files are created in SYS:\ with names like ODBC9999. LOG, where
9999 is a portion of the sQL Connector thread id.

The environment variable is set by loading the ODBC environment NLM as follows:
| oad vt xenv odbc_trace=y

G.5 Testing the ODBC Data Source

G.5.1 Sample Programs

The NetWare PUBLIC directory contains a Samples subdirectory that has two NLM
programs for testing an sQL. C-ODBC Data Source using one and two tiers. One
program (odbcpi ng) verifies the installation by connecting to a Data Source on the
NetWare server (first tier) and reporting success or failure. The other program
(odbcj oi n) connects to a Data Source on the NetWare server (first tier) and retrieves
joined data using a remote ODBC Data Driver on a database server (second tier). Both
programs are supplied in source form (C language) and compiled code (Netware
loadable module). The source code is listed in Appendices D and E.

The following programs can be copied from the Netware PUBLIC directory to any
NetWare directory that is in the Search Path. The file locations are:
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SYS:PUBLIC\SQLC\ sanpl es\ net war e\ odbc\ odbcj oi n. c
SYS:PUBLIC\SQLC\ sanpl es\ net war e\ odbc\ odbcj oi n. nl m
SYS:PUBLIC\SQLC\ sanpl es\ net war e\ odbc\ odbcpi ng. c
SYS:PUBLIC\SQLC\ sanpl es\ net war e\ odbc\ odbcpi ng. nl m

G.5.2

Sample Data

A sample database with sample tables is also supplied. The sample data source is a
Microsoft Access file that contains tables for departments (dept ), jobs (j ob), employees
(enp) and salaries (sal ). This sample database must be copied to a Windows remote
system that has the ODBC Data Driver installed. The file location is:

SYS:PUBLIC\SQLC\ sanpl es\ wi ndows\ access\ deno. ndb

Once the file is copied, the following steps should be performed:

1. On the database server, create an ODBC Data Source Name " denp" that uses the
Microsoft Access ODBC driver and the database file deno. ndb.

2. Run the Data Source Administrator and create a Data Source named " deno” on the
network server that points to the ODBC Access data source " deno” on the database
server. See the Administration Guide for details about this step.

Warning:

If the Access database is on a NetWare mounted drive, then the NetWare login
and the Windows NT login must be the same username.

The Access database is now available for use with the sample programs.

G.5.3

Using odbcping to Verify a Connection

After creating the Data Source as discussed above, the odbcpi ng program can be
executed from the NetWare console (since it has been copied to a directory in the
search path). The odbcpi ng progr amis used as follows:

Usage: odbcpi ng "Data Source" username password
Exanpl e:  odbcpi ng deno myuser nypass

If the ODBC connection is established, this message is displayed:

Successful Connection

G.54

Using odbcjoin to Retrieve Data

After a connection has been verified, the sample data may be retrieved using the
odbcj oi n program (since it has been copied to a directory in the search path). The
odbcj oi n program is used as follows:

Usage: odbcj oi n "Data Source" username password
Exanpl e:  odbcj oi n deno myuser nypass

If the data is successfully retrieved, the following text is displayed:

sel ect

dept . dept no, dept.dnane, enp.enpno, enp.enane, enp.ssho, enp.jobcls
from

dept, enp
wher e

dept. deptno = enp. deptno and dept.deptno < 3
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Dept . Dept no

Dept . Dnane Enp. Enpno

Enp. Enane

Enp. SSNO

Enp. Jobd s

MARKETI NG
MARKETI NG
MARKETI NG
MARKETI NG
MARKETI NG
MARKETI NG
MARKETI NG
MARKETI NG
MARKETI NG
MARKETI NG
MARKETI NG
MARKETI NG
MARKETI NG
MARKETI NG
MARKETI NG
MARKETI NG
MARKETI NG
MARKETI NG
TRAI NI NG
TRAI NI NG
TRAI NI NG
TRAI NI NG
TRAI NI NG
TRAI NI NG
TRAI NI NG
TRAI NI NG
TRAI NI NG

BASI NGER R
G LBREATH R
M LLER R
GOVE_T

ELLI SON W
BANFI ELD_S
NASER K
MCCORRY_K
MCCARTNEY_H
LACY_C

KI NGSLEY_S
BARNETT_N
ELLI SON_V
HAWTHORNE_A
BRANNEN_P
FULFORD W
BLOCK_F
SWFT_E
KNAPP_L
ROCHE_D

NI CHOLL_F
ELLI NGTON_A
ROVANN_H
ELDER N

ELLI NGTON_Z
HOLMES_P
ELDER M

394-90- 3583
553-40- 5418
248-95-1471
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084-40- 0022
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129-79- 0929
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664-23-5820
360- 95- 5451




