Comet ODBC Client Gateway

Overview

The Comet ODBC Client Gateway provides the power for Comet applications to access databases that are compatible with the Open Database Connectivity (ODBC) standard. For example, Internet Basic programs can read and write data in the following types of databases:

· Microsoft Access

· SQL Server

· DBASE

· Microsoft FoxPro

· Microsoft Excel

· Paradox

· Oracle

· other ODBC data sources

ODBC is implemented as an application programming interface (API). To interact with an ODBC-compatible database, your program only need to include ODBC function calls and statements in Structured Query Language (SQL). The ODBC Manager determines how to contend with the type of database you are targeting.

ODBC accomplishes this by inserting a middle layer, called a database driver, between an application and the DBMS. The purpose of this layer is to translate the application's data queries into commands that the DBMS understands. For this to work, both the application and the DBMS must be ODBC-compliant ( that is, the application must be capable of issuing ODBC commands and the DBMS must be capable of responding to them.

The Comet ODBC Client Gateway includes such a driver. This driver program is activated when an Internet Basic program opens an ODBC gateway (a type 5 gateway in the system configuration). From that point on, the CONTROL statement sends commands to the ODBC driver. READ and WRITE statements are used to retrieve and send data to the ODBC database itself. Signature has provided this documentation and sample Internet Basic programs that demonstrate how to use the ODBC driver with an Access database and an Excel spreadsheet.

The ODBC Client Gateway is an add-on to Comet2000/Comet2002.

Getting Started

There are three basic steps required to set up the Comet ODBC Client Gateway. They are:

1. Load the ODBC driver

The Comet ODBC driver consists of the following two files:


ODBCDRV.EXE

ODBCD.DLL

Load these files to the Comet root directory (i.e., the directory from which the COSW.EXE program is launched).

2. Configure the ODBC gateway

Add the following line to the [GATEWAYS] section of your Comet INI file:


GATEWAY = 5,0;

3. Configure the ODBC data source you will be using

This is done in the ODBC Data Sources (32-bit) section in the Control Panel for your system.

For example, several of Signature’s sample Internet Basic/ODBC programs interact with one of the sample Access databases that Microsoft ships with Office2000. The sample database is called "Northwind Traders." To configure that data source,

a.
go to the Control Panel

b.
select ODBC Data Sources (32-bit)
c.
at the User DSN tab, choose the Add option

d.
select the Microsoft Access Driver and click on the Finish button

e.
in the Data Source Name field, type: Northwind
f.
select the Northwind Traders database location. On a typical single-user MS Office installation, the Northwind Traders database is located at:

c:\Program Files\Microsoft Office 2000\Office\Samples\northwind.mdb

Note: Follow a similar procedure to configure other data sources.

At this point, your Comet system is ready to communicate with the configured ODBC data source(s).

ODBC Programming Overview

As mentioned above, ODBC is implemented as an API. This means that ODBC commands are integrated into the application programming language. In Internet Basic, all ODBC commands are invoked via the CONTROL statement.

Here is the syntax for the CONTROL statement with ODBC commands:

<Result> = CONTROL(<Lun>, <CommandString>)


where:

<Lun> is the logical unit number of the ODBC gateway

<CommandString> is an ODBC command followed by optional parameters separated by a semi-colon.

<Result> contains the returned data and/or error string.

· If a command is successful, <Result> begins with a “+”followed by any other returned information.

· If a command fails, <Result> begins with a “-“ followed by additional error information.

Example 1:

Here is how to open the sample Northwind Traders database. Your program must use the dbOpen command and specify the data source name. The Internet Basic statements would look like this:

Length 254 & Local Result$

Set ODBC = 1


Open (ODBC) “G00”
! open ODBC gateway


Result$ = CONTROL(ODBC,”dbOpen:DSN=Northwind”)

Example 2:

Here is how to set the database options to report StateNativeOrigin error codes and use the cursor library.

Length 254 & Local Result$

Set ODBC = 1


Open (ODBC) “G00”
! open ODBC gateway


Result$ = Control(ODBC, "dbSetOptions:ErrorCodes;UseCursorLib")


If (Sub(Result$, 1, 1) EQ “-“)



Print “Error:”;Result$



Goto Error Return




EndIf

Some ODBC commands must be followed immediately by a Internet Basic WRITE in order to supply additional information to the driver. An example is the dbDefineRecordset command, where the recordset definition map (i.e., record layout) must be provided to the ODBC driver immediately after the dbDefineRecordset command is issued.

A recordset definition map consists of the field names and field sizes (as they exist in the ODBC database) that will be used in the Internet Basic program. The syntax is:


fieldname, size; fieldname, size; fieldname, size (etc.)

The following example shows a recordset definition map for three database fields, FirstName (25 characters), LastName (25 characters), and Age (numeric, 3.0). Note that this information is written to the ODBC driver immediately after the recordset has been defined.

Example 3:


! This FORMAT contains the recordset definition map


RSDefinition: FORMAT “FirstName, 25; LastName, 25 ; Age, 3.0”

Length 254 & Local Result$

Set ODBC = 1


Open (ODBC) “G00”
! open ODBC gateway


! Define a recordset named “MyRecordset”

Result$ = Command(Lun, “dbDefineRecordset:MyRecordset”)

If (Sub(Result$, 1, 1) EQ "+") 
! Successful


! Definition map MUST be provided immediately

Write (Lun, RSDefinition) Excp = BadDefinition

EndIf

ODBC Commands

ODBC commands fall into two categories, Database commands and Recordset commands. The following lists show the commands that are implemented in the Comet ODBC Client Gateway. (For detailed information about these commands, refer to Microsoft’s ODBC and programming documentation.)

Database

dbBeginTrans

dbCancel

dbCanTransact

dbCanUpdate

dbClose

dbCommitTrans

dbDefineRecordset

dbDestroyRecordset

dbExecuteSQL

dbGetBookmarkPersistence

dbGetConnect

dbGetCursorCommitBehavior

dbGetCursorRollbackBehavior

dbGetDatabaseName

dbGetLastError

dbIsOpen

dbOpen

dbRollback

dbSelectRecordset

dbSetLoginTimeout

dbSetOptions


"OpenExclusive"


"OpenReadOnly"


"UseCursorLib"


"NoODBCDialog"


"ForceODBCDialog"


"ErrorCodes"

dbSetQueryTimeout

Recordset

rsAddNew

rsCanAppend

rsCanBookmark

rsCancel

rsCancelUpdate

rsCanRestart

rsCanScroll

rsCanTransact

rsCanUpdate

rsCheck

rsClose

rsDelete

rsEdit

rsFlushResultSet

rsGetBookmark

rsGetFieldValue

rsGetODBCFieldCount

rsGetODBCFieldInfo

rsGetRecordCount

rsGetSQL

rsGetStatus

rsGetTableName

rsIsBOF

rsIsDeleted

rsIsEOF

rsIsOpen

rsMove


" FetchRelative"


" FetchNext"


" FetchPrior"


" Fetch First"


" FetchLast"


" FetchAbsolute"


" FetchBookmark"

rsMoveFirst

rsMoveLast

rsMoveNext

rsMovePrev

rsOpen

rsRequery

rsSetAbsolutePosition

rsSetBookmark

rsSetDefaultFilter

rsSetDefaultSort

rsSetDefaultSQL

rsSetLockingMode

rsSetOpenOptions


"None"


"AppendOnly"


"ReadOnly"


"SkipDeletedRecords"


"UseBookmarks"


"DynaSet"

"Snapshot"

"Dynamic"

"ForwardOnly"

rsUpdate

ODBC Data Management

Data Types

Supported  SQL data types include the following:

SQL Type



Internet Basic Type

=============================================

SQL_CHAR



String

SQL_VARCHAR


String

SQL_LONGVARCHAR

String

SQL_DECIMAL


String/Numeric*

SQL_NUMERIC


String/Numeric*

SQL_BIT



String(1)/Numeric(1.0)

SQL_TINYINT


String(4)/Numeric(3.0)

SQL_INTEGER


String(11)/Numeric(10.0)

SQL_SMALLINT


String(6)/Numeric(5.0)

SQL_REAL



String(13)**

SQL_DOUBLE


String(22)**

SQL_DATE



String(6)/Numeric(6.0)***

SQL_TIME



String(6)/Numeric(6.0)***

SQL_TIMESTAMP


String(13)  - special “dddddd.ssssss” format

*
Application defined.

**
Smaller of decimal (dd.ddd) or exponential (d.dddEdd) notation.

***
Internet Basic Date/Time numeric functions.

ODBC Error Handling

Error Generation

When using the CONTROL function, error information (if any) will be contained in the returned <Result> string.

When an Internal or ODBC error occurs during a Read or Write operation, the error information must be obtained from the driver using the dbGetLastError command.

Example:

Write (Lun, RSDefinition) Excp = BadDefinition

.

.

Return

BadDefinition:


Result$ = Control(Lun, "dbGetLastError")


Print Result$


Goto Abort

Error Interpretation

Internal errors generated by the Comet ODBC driver are returned in the form of “Local:<Type><ErrorNum> <ErrorDescription>” where:

“Local:”
Indicates an internal driver error.

<Type>
“D” if the error occurred during a Database command.

“R” if the error occurred during a Recordset command.

<ErrorNum>
One of the following errors:

Database Errors:



DBERR.NONE

//  0-No error



DBERR.CMDINVALID
//  1-Invalid command



DBERR.SYSTEM

//  2-Non CDatabase thrown exception



DBERR.ODBC

//  3-CDatabase thrown exception



DBERR.FUNCTION

//  4-Function failed (BOOL)



DBERR.INVPARAM

//  5-Invalid command parameter



DBERR.RSINVALID

//  6-Invalid or unknown recordset

DBERR_NOTOPEN

//  7 - Database is not open

Recordset Errors:



RSERR.NONE

//  0-No error



RSERR.CMDINVALID
//  1-Invalid command



RSERR.SYSTEM

//  2-Non CRecordset thrown exception



RSERR.ODBC

//  3-CRecordset thrown exception



RSERR.FUNCTION

//  4-Function failed



RSERR.INVPARAM

//  5-Invalid command parameter



RSERR.INVTYPE

//  6-Incorrect Internet Basic type for SQL type



RSERR.TYPENOSUP
//  7-SQL type not supported



RSERR.INVWRITE

//  8-Unexpected write



RSERR.EOF


//  9-End of File



RSERR.INVBOOKMARK
// 10-Invalid bookmark



RSERR.EXPWRITE

// 11-Write was expected



RSERR.INVCOLUMN
// 12-Bind Column not found



RSERR.DATAERROR
// 13-Loss of data would occur

RSERR_INVMAP

// 14-Invalid item in map

RSERR_NOTOPEN

// 15-Recordset is not open

Errors returned by the ODBC driver are returned in the following forms:

If the “ErrorCodes” option was NOT specified when the Database object was created the error string will be in the form of a use decipherable message.

If the “ErrorCodes” option was specified when the Database object was created the error string will be:


“State:<strState>,Native:<nNative>,Origin:<strErrorMsg>

<strState>

A five-character error code returned in the szSqlState parameter

<nNative>

The native error code, specific to the data source.

<strErrorMsg >
The error message text returned in the szErrorMsg parameter of the ::SQLError function. This message consists of several bracketed names. As an error is passed from its source to the user, each ODBC component (data source, driver, Driver Manager) appends its own name. This information helps to pinpoint the origin of the error.

Sample Programs

Signature Systems has created several sample Internet Basic programs that demonstrate some of the features in the Comet ODBC Client Gateway. These programs are available from the Signature web site (www.signature.net/download/odbc) and are contained in the ODBCDEMO.ZIP file.

The ODBCDEMO.ZIP file includes:

1. #EMP

(sample Internet Basic source program, text file)

2. #INQ

(sample Internet Basic source program, text file)

3. #NEWTBL
(sample Internet Basic source program, text file)

4. #XL

(sample Internet Basic source program, text file)

5. PEOPLE.XLS
(sample Excel spreadsheet)

We suggest that you place these files in a dedicated Comet directory. The source programs contain compiler commands with the directory name “ODB”, but you can change this to suit your needs.

Add the source programs to the QDIR (using Comet Utility #13) and compile the programs.

The first three sample programs connect with the “Northwind Traders” database, so make sure to configure that data source (as explained in the “Getting Started” section above).

The fourth program (#XL) retrieves data from an Excel spreadsheet. See below for more information on configuring that data source.

Here is a brief description of the sample programs. For more information, see the comments in the source programs.

1. #EMP

This program retrieves data from the “Employees” table in the “Northwind Traders” database, and displays that data on the Comet screen.

This very simple program demonstrates the most basic of ODBC commands, including dbOpen, dbClose, dbDefineRecordset, rsOpen, rsMoveNext, etc.

The rsOpen command shows how SQL commands can be imbedded in an Internet Basic program. In this case, the following SQL command retrieves and sorts data from the “Employees” table:
SELECT LastName,FirstName,HomePhone

FROM Employees

ORDER BY LastName

This is coded in the sample program as follows:

Cmd$ = "rsOpen:SELECT LastName,FirstName,HomePhone " +_

"FROM Employees ORDER BY LastName"

Result$ = CONTROL(ODBC,Cmd$)

2. #INQ

This program retrieves data from several tables in the “Northwind Traders” database, including Suppliers, Products, Customers, Orders, and Order Details.

This program reads records from Northwind and outputs them to an HTML file. When the retrieval process is done, this program launches the HTML file and your browser displays the results.

Note that the HTML file is created on a Comet directory specified by the WorkDir$ symbolic constant.

3. #NEWTBL

This program creates a new table in the “Northwind Traders” database. When you run this program for the first time, you'll get an error telling you that the table doesn't exist. Acknowledge the error and the program will continue.

4. #XL

This program, which is nearly identical to #EMP, retrieves data from an Excel spreadsheet.

The spreadsheet is named PEOPLE.XLS, and it contains a subset of the data in the Employees table of the “Northwind Traders” database.

To configure this spreadsheet as a data source:

a.
go to the Control Panel

b.
select ODBC Data Sources (32-bit)
c.
at the User DSN tab, choose the Add option

d.
select the Microsoft Excel Driver and click on the Finish button

e. in the Data Source Name field, type: People

f. click on the Select Workbook button

g. locate the PEOPLE.XLS spreadsheet, then click on the OK button

h. exit from the Control Panel

As you can see, a single Excel spreadsheet is treated the same as an entire Access database. Since the Data Source Name is People, the following statements are included in the #XL program to open this data source.

Cmd$ = "dbOpen:DSN=People"

Result$ = CONTROL(ODBC,Cmd$)
Within a spreadsheet, you can create named areas that are the equivalent of database tables. The column headings in a named area are the ODBC field names.

To create a named area in Excel:

a. highlight the cells that you want to include in the named area, including the column headings (these must be the first row of the named area)

b. from the Insert menu, choose Name ( Define
c. type a name for the highlighted area and click on the OK button

The following spreadsheet shows a rectangular area named Employees. Notice that the column headings (LastName, FirstName, and HomePhone) are exact matches to the ODBC field names specified in the #XL program.
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The ODBC Details Window

When an Internet Basic program opens the ODBC gateway, Comet launches the ODBC driver (ODBCDRV.EXE) in a minimized state. The following information is displayed on the Windows task bar:

Untitled - Odbcdrv

If you click on the taskbar icon and maximize this program, you will see the ODBC Details Window. This window shows the transaction details for the ODBC driver, including a list of all of the ODBC commands issued by your Internet Basic program. These details can be an excellent debugging tool when you are developing an ODBC application.

Warning: Do not close the ODBC Details Window manually. This window is closed automatically when your Internet Basic program closes the ODBC gateway. If you close the ODBC Details Windows manually, you will hang your Comet system.

Here is a sample view of the ODBC Details Window for the #EMP program.
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