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CHAPTER 1

SQL Access Manager

Wonderware® FactorySuite™ SQL Access Manager allows you to access,
modify, create and delete tables in adatabase. A database storesinformationin
tables that share a common attribute or field. Structured Query Language
(SQL) isthe language used to access that information.

Contents

® Introduction

®  About this Manual
® Technical Support
® ODBC Compliant

Introduction

The InTouch SQL Access Manager add-on program is designed to easily
transfer data, such as batch recipes from a SQL database to an InTouch
application. It also facilitates the transfer of run-time data, alarm status or
historical data from InTouch to the SQL database. For example, after a
machine cycleis completed, a company may need to save several sets of data,
each for adifferent application. SQL databases provide the ability for
information to be transferred between one or more third-party applications
easily. SQL Access Manager allows this data to be accessed and displayed in
any InTouch application.

The InTouch SQL Access product consists of the SQL Access Manager
program and the SQL Functions. The SQL Access Manager program is used to
create and associ ate database columns with tagnamesin your InTouch tagname
dictionary. The process of associating database columns and InTouch database
tagnamesis called "binding." Binding the InTouch database tagnames to the
database columns allows the SQL Access Manager to directly manipulate the
datain the database. SQL Access Manager saves the database field names and
their associations in a comma-separated variable (.CSV) formatted file named
"SQL.DEF." (Thisfileresidesin the InTouch application directory and may be
viewed or modified using SQL Access Manager or any text editor, such as
Notepad.) The SQL Access Manager aso creates Table Templates defining
database structure and format.

For moreinformation on Bind Lists and Table Templates, see Chapter 3,
"Configuring SQL Access Manager."

InTouch SQL Access Manager User’s Guide
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SQL Functions can be used in any InTouch action script. These functions can
be used to automatically execute based on operator input, atagname value
changing or when a particular set of conditions exist. For example, if an alarm
condition exists, the application would execute a SQL I nsert() or

SQL Update() command to save all of the applicable data points and the state
of the alarm. The SQL Functions can be used to create new tables, insert new
recordsinto tables, edit existing table records, clear tables, delete tables, select
and scroll through records, etc.

Note Database systems not discussed in this user's guide are not supported.

About this Manual

Thismanual is divided into a series of logical building block chapters that
describe the various aspects of using SQL Access Manager. It iswrittenina
"procedural” format that tells you in numbered steps how to perform most
functions or tasks.

If you are viewing this manual online, when you seetext that is green, click the
text to "jump" to the referenced section or chapter. When you jump to another

section or chapter and you want to come back to the original section, a"back”

option is provided.

Tip Theseare"tips' that tell you an easier or quicker way to accomplish a
function or task.

The InTouch User's Guide will help you familiarize yourself with the
WindowMaker development environment and itstools, read Chapter 1,
"WindowMaker Program Elements.” To learn about working with windows,
graphic objects, wizards, ActiveX controls and so on, read Chapter 2, "Using
WindowMaker."

For details on InTouch runtime environment (WindowViewer), see your online
InTouch Runtime User's Guide.

In addition, the InTouch Reference Guide provides you with an in-depth
reference to the InTouch script language, system tagnames, and tagname
fields.

For details on the add-on program, SPC Pro, see your SPC Pro User's Guide.

For details on the add-on program, Recipe Manager, see your Recipe Manager
User's Guide.

Onlinemanuals are aso included in your FactorySuite software package for all
FactorySuite components.

Note You must install the Adobe Acrobat Reader (version 4.0 or later) to
view or print the online manuals.

Assumptions

This manual assumesyou are:

InTouch SQL Access Manager User’s Guide
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®*  Familiar with the Windows 2000, Windows XP, and/or Windows NT
operating system working environment.

* Knowledgeable of how to use of amouse, Windows menus, select options,
and accessing online Help.

® Experienced with a programming or macro language. For best results, you
should have an understanding of programming concepts such as variables,
statements, functions and methods.

Technical Support

Wonderware Technical Support offers avariety of support options to answer
any questions on Wonderware products and their implementation.

Prior to contacting technical support, please refer to the relevant chapter(s) in
your SQL Access Manager User's Guide for apossible solution to any problem
you may have with your system. If you find it necessary to contact technical
support for assistance, please have the following information available:

1. Your software serial number.
2. Theversion of InTouch you are running.

3. Thetypeand version of the operating system you are using. For example,
Microsoft Windows NT Version 4.0 workstation.

4. The exact wording of system error messages encountered.

5. Any relevant output listing from the Wonderware L ogger, the Microsoft
Diagnostic utility (MSD), or any other diagnostic applications.

6. Details of the attempts you made to solve the problem(s) and your results.
7. Details of how to recreate the problem.

8. If known, the Wonderware Technical Support case number assigned to
your problem (if thisis an on-going problem).

For moreinformation on Technical Support, see your online FactoryQuite
System Administrator's Guide.

ODBC Compliant

SQL Access Manager is an ODBC compliant application that communicates
with any database system, provided the database system has an ODBC driver
available for it. Before you can use an ODBC driver, it must be configured via
the Microsoft ODBC Administrator program to set up the links between the
ODBC compliant application and the database.

To configure an ODBC driver
1. Runthe Microsoft ODBC Administrator program.

InTouch SQL Access Manager User’s Guide
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2. Select adriver or datasource, and then click Add New Name, Set Default
or Configure. The ODBC Driver Setup dialog box.

Option Description

Data Source Name User-defined name that identifies the data source.

Description User-defined description of this data source.

Database Directory | dentify the directory that contains the database
files. If noneis specified, the current working
directory is used.

Tip Enter any other information required to configure the selected driver.

3. Click OK.

Tip The driver writesthe values of each field to the ODBC.INI file.
These values are the default values of a connection to the data source. The
default values can be changed by modifying the data source fields. Entries
can be inserted manually in the appropriate data source section of the
ODBC.INI filefor any attribute that is not supported by the ODBC Driver
Setup dialog box.

InTouch SQL Access Manager User’s Guide
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CHAPTER 2

Configuring and Connecting
Databases

SQL Access Manager supports databases devel oped in Oracle, Microsoft SQL
Server, and Microsoft Access. Each database's requirements are unique and
particular. This chapter includes separate sections for each database, describing
how to configure the particular database for communication with SQL Access
Manager.

Contents

® Using Oracle 8.0

® Using Microsoft SQL Server

® Using Microsoft Access

¢ DataType Vauesfor Supported Databases

Using Oracle 8.0

To communicate with Oracle 8.0

1. Verify that the Oracle OLEDB Provider (MSDAORA.DLL) existson your
InTouch client machine. Thisfileisinstalled by MDAC, whichisinstalled
when you install InTouch.

2. Connect to Oracle by executing the SQL Connect() function in an InTouch
action script.

For more information on the usage of SQL Connect(), see Chapter 4,
"Using SQL Functions."

SQLConnect() Format

The SQLConnect() function is used to connect to Oracle databases. The
connection string used by the SQL Connect() function is formatted as follows:

SQLConnect ( Connectionl d, "<attri but e>=<val ue>;
<attribute>=<value>;...");

InTouch SQL Access Manager User’s Guide
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The following describes the attributes used by Oracle:

Attribute Value

Provider MSDAORA

User ID User name.

Password Password.

Data Source Oracle Server machine name
Example

SQLConnect ( Connecti onl d, " Provi der =MSDAORA; Dat a
Sour ce=Cr acl eServer; User | D=SCOTIT;

Passwor d=TI GER; ") ;

Logging Date and Time to an Oracle Date Field

To log the date and time to an Oracle date field, you must Configure the Bind
List using the delim function.

To log both date and time to an Oracle date field

1. Inthe Application Explorer under SQL Access Manager, double-click
Bind List. The Bind List Configuration dialog box appears.

Bind List Configuration |

addltem | ge|ete|tem| Mndif_ulteml Cancel | ak, |
Bind ListName:ILiSt1 Save |

T agname. FieldH ame Colurmn Mame

Date_Time_Tag ID.-‘-‘-.TE_TIME delirn(]
Tagname | FieldH ame | Move Up tove Down |
T agname.Figld ame | Colurnn M ame
Date_Time_Tag DATE_TIME delim(]

<] | i

2. Inthe Tagname.FieldName box, type the tagname that you want to use.
3. Inthe Column Name box, type the DATE_TIME delim() function.

4. Inyour InTouch application, create a QuickScript to prepare input data
from present date and time. For example:

InTouch SQL Access Manager User’s Guide
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DATE TI ME_TAG = "TO DATE('" + $DateString + "" +
StringMd($TineString,1,8) + "',' mm dd/yy
hh24: m:ss')";

Tip The Date Time Tag will display asthe following in runtime:

TO _DATE(' 08/22/97 23:32:18' ,'midd/yy hh24:m :ss')

Using Microsoft SQL Server

To communicate with Microsoft SQL Server

1. Configure the Windows database client.

2. Connect to Microsoft® SQL Server by executing the SQL Connect()
function in an InTouch QuickScript.

For more information on the usage of SQL Connect(), see Chapter 4,
"Using SQL Functions."

Configuring the Client

SQLConnect() Format

The SQL Connect() function is used to connect to Microsoft SQL Server.
Executing this function logs you onto the database server and opens a

connection to alow other SQL functionsto be executed. The connection string

used by the SQL Connect() function is formatted as follows:

SQLConnect (Connectionld, "<attri but e>=<val ue>;
<attribute>=<value>;...");

The following describes the attributes used by Microsoft SQL Server:

Attribute Value
Provider SQLOLEDB
DSN The name of the data source as configured in
Microsoft ODBC Administrator.
uiD Logon ID, case sensitive.
PWD Password, case sensitive.
SRVR Name of the server computer with the database tables
to be accessed.
DB The database name to be accessed.
Example

SQLConnect (Connecti onl d, " DSN=SQL_Dat a; U D=OPERATOR; PWD=XYZ

z');

InTouch SQL Access Manager User’s Guide
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Data Types Supported

SQL Access Manager associates the four data typesin InTouch (discrete,
integer, real, and message) with other datatypes in database systems. The char
data type contains fixed length character strings. InTouch Message tagnames
require achar datatype. A field length must be specified. Microsoft SQL
Server databases support a char field with a maximum length of 8,000
characters. However, InTouch M essage tagnames are limited to 131 characters.
If a message variable contains more characters than the length specified for a
database field, the string will be truncated when inserted into the database.

Theint data type represents InTouch Integer tagnames. If afield length is not
specified, the length is set to the default value of the database. If the length is
specified, it will bein the form Width. The Width determines the maximum
number of digits for the column.

The float data type represents InTouch Real tagnames. The field length setting
isfixed by the database. A field length for this data type is not required.

Using Microsoft Access

To communicate with Microsoft Access, you must connect to it by executing
the SQL Connect() function in an InTouch QuickScript.

SQLConnect() Format

The SQL Connect() function is used to connect to Microsoft Access databases.
Executing this function logs you on to the database server and opens a
connection to allow other SQL functionsto be executed. The connection string
used by SQL Connect() is formatted as follows:

SQLConnect (Connecti onl d, "<attri but e>=<val ue>;
<attribute>=<value>;...");

DSN isan attribute used by Microsoft Access and is the name of the data
source as configured in the Microsoft ODBC Administrator.

Example
SQLConnect ( Connecti onl d, " DSN=MSACC') ;

String Length

The valid data types that SQL Access Manager supports depends on the
version of the ODBC driver being used. The text data type contains fixed
length character strings and are used with InTouch Message tagnames. A
length must be specified. Microsoft Access databases support text fieldswith a
maximum length of 255 characters. InTouch Message tagnames are limited to
131 characters. If a message variable contains more characters than the length
specified for adatabasefield, the string will be truncated when inserted into the
database. The Microsoft Access ODBC driver supports up to 17 characters per
column name. The maximum number of columns supported when using

SQL SetStatement( Select Col1, Col2, ...) is40.

InTouch SQL Access Manager User’s Guide
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Data Type Values for Supported Databases

Oracle
Data Type |Length Default Range Tag Type
char 2,000 characters | 1 character Message
number 38 digits 38 digits Integer
Microsoft SQL Server
Data Type |Length Default |Range Tag Type
char 8,000 Message
characters
int -2,147,483,648 | Integer
to
2,147,483,647
float 15 dlgltS '1.79E+308 to Red
1.79€*308
Microsoft Access 2000
Data Type Length Default |Range Tag Type
text 255 Message
characters
number Integer
number Real

InTouch SQL Access Manager User’s Guide
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CHAPTER 3

Configuring SQL Access
Manager

The SQL Access Manager utility program creates Bind Lists and Table
Templates. The Bind List associates database columns with tagnamesin the
InTouch Tagname Data Dictionary. The Table Template defines the structure
and format of a new table in the database.

Contents

®  SQL Access Manager Overview
® Using Special Delimiters

® Configuring a Table Template

*  TheSQL.DEF File

SQL Access Manager Overview

When an InTouch application executes a SQL CreateTable() command, the
Table Template argument defines the structure of the new database file.

InTouch SQL Access Manager User’s Guide
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When a SQL I nsert(), SQL Select() or SQL Update() is executed, the Bind
List argument defines which InTouch tagnames are used and which database
columns to associate.

SLCreateT able
Table Template / \ Bind List
DE Cobunn | Cobuun Type | Leangth DE Cobuun | InTouch Taz
Wahie Integer Wahye Tagh
Date Char 10 Diate Tazb
Time Char 2 Time TazC
# Dratahase Tahle

Hewr Tahble
Vahie Date Time

Vahie Diate Tune
400 | @a10/97  (11:00:00
320 | @07 (11:15.00
30 | WILET (11:00:00
400 | WILET [11:15.00
400 | 12097 [11:00:00
385 | RAZRT [11:15:00

Configuring a Bind List

The Bind List associates database columns with tagnames in the InTouch Data
Dictionary.
To create a new Bind List

1. Onthe Special menu, point to SQL Access M anager, and then click Bind
List, or in the Application Explorer under SQL Access M anager, double-

click Bind List.
Select a Bind List
| Fuzt Create A Bind List
Cancel Hew
2. Click New.

InTouch SQL Access Manager User’s Guide
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3. TheBind List Configuration dialog box appears.

Bind Lizt Configuration |

Delete Item | Madify Item | Cancel | k. |
Bind List Mame: IDEITIDEITEDhiC S ave |
T agname. FieldM ame Colurnn Mame
firztnarmne Firgt_M ame
T agname | FieldH ame | bove Up | Move Ql:uwnl
T agname. FieldM ame | Column M ame
firzthame Firzt_M arne
laztname Last_Mame

1] | i

Tip If you right click the mousein any of the text entry boxes, amenu
appears displaying the commands that you can apply to the selected text.

4. IntheBind List Name box, type the Bind List Name.

Tip A Bind List Name can be up to 32 charactersin length. The new Bind
List links database columns to InTouch tagnames. For example, if an
employee demographic list isbeing created, you would enter the Bind List
Name that associates information on the employees here.

Note The SQLInsert(), SQL Select(), and SQL Update() functions use
the Bind List parameter.

5. Inthe Tagname.FieldName box, type an InTouch tagname.field name.

Tip The Tagname Dictionary associates this tagname.field with the
Column Name in the database. If this tagname is not currently defined in
the Tagname Dictionary, double-click it to open the Tagname Dictionary
dialog box and define it now.

6. Click Tagnameto select an existing tagname. The Tag Browser appears.

Tip The Tag Browser will display the tagnames for the currently selected
tag source. To select atagname, double-click it or select it, and then click
OK. To select a .field for the tagname click the Dot Field arrow, and
select the .field that you want to use, and then click OK.

InTouch SQL Access Manager User’s Guide
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10.
11.

12.

13.

14.

15.

Note /O type tagnames that are not used in your application, but are
specified in a SQLAccess bind list, will be activated (advised to the I/O
Server) as soon as WindowViewer starts up. No connect to adatabase is
necessary to see this behavior.

For more information on the Tag Browser, see your online InTouch User's
Guide.

Click FieldName to append a .field to the tagname. The Choose field
name dialog box appears.

Click the .field that you want to use. The dialog box will close and the
field will automatically be appended to the tagname in the
Tagname.FieldName field.

For more information on tagname .fields, see Chapter 4 in your InTouch
User's Guide.

In the Column Name box, type the name of the column.

Tip A Column Name can be up to 30 characters in length. The column
name is directly associated with the database column name. If the Column
Name has a space, use square brackets around the Column Name in the
Bind List and when used in a script. For example:

VWHERE EXPR= "[Pipe Flow} = " + text (tagnane,"#");

Tip Specia Delimiters can also be used to associate your column name
with your database.

For more information on specia delimiters, see "Using Special
Delimiters"

Click Move Up to move the selected tagname up one level in thelist.

Click Move Down to move the selected tagname down one level in the
list.

Click Add Item to add your new Tagname.FieldName and Column
Name to the Bind List.

Click Delete Item to delete a selected Tagname.FieldName and Column
Name from the Bind List.

Click Modify Item to modify a selected Tagname.FieldName or
Column Name for this Bind List.

Click OK to save your new Bind List configuration and close the dialog
box.

Tip You can click Save to save your settings without closing the dialog
box.

To modify a Bind List

1

On the Special menu, point to SQL Access Manager, and then click Bind
List, orin the Application Explorer under SQL Access M anager, double-
click Bind List.

InTouch SQL Access Manager User’s Guide
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2. The Select a Bind List dialog box appears.

Select a Bind List

Find: |Demngraphics

Demographics

Lizt1

]9

Cancel MHew I odify | Delete

3. Select the Bind List name that you want to change, and then click M odify.
The Bind List Configuration dialog box appears.

4. Maodify the required item(s).

5. Click OK to save your changes and close the dialog box.
For more information on configuring a Bind List, see "To create anew Bind

List."
To delete a Bind List

1. Onthe Special menu, point to SQL Access Manager, and then click Bind
List, or in the Application Explorer under SQL Access M anager, double-
click Bind List.

2. The Select a Bind List dialog box appears.

Select a Bind List Find: |Demngraphics

Demographics

Liztl

] 4

Cancel Hew d odify | Delete

Select the Bind List name that you want to delete.

4. Click Delete. A message box appears asking you to confirm your deletion.
Click Yesto delete the selected Bind List, or click No to cancel the
deletion. The Bind List Configuration dialog box reappears.

5. Click OK to close the dialog box.

Using Special Delimiters

The SQL Insert() and the SQL Update() functions use a default format that
encloses message strings with single quotes. Some SQL databases expect to
receive message strings enclosed by another type of delimiter. For example,
Oracle expects to receive a date string surrounded by brackets. When this
occurs, the Delim() function must be used as follows:;

Inthe Bind List Configuration dialog box Column Name field, after the
column name, type the keyword "delim" (not case sensitive). The keyword
"delim" must be entered followed by:

® aleft parenthesis
® theleft delimiter

¢ acomma

InTouch SQL Access Manager User’s Guide
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® theright delimiter
® aright parenthesis
Example: datestring delim (*,")

To use the same delimiter for both left and right, just specify the delimiter in
parentheses without the comma.

Example: datestring delim (* *)

The following example uses different Ieft and right delimiters. Notice where
datedeim (‘") isentered in the Column Name field.

Bind List Configuration |

Addltem | Delete tem | Modify ltem | Cancel | oK |
Bitd Listr\lem'na:lLiSt1 Save |

Tagname. Figld ame Colurnr Mame
Date_Time_Tag ID.-‘-‘-.TE_TIME delirn [TO_DATE.)
Tagname | EieldH ame | Move Up Muvegnwnl

T agname. FieldH ame I Coalurmn Mame

Date_Time_Tag DATE_TIME delim [TO_DATE['.M]

dl | 2

For more information on logging date and time to an Oracle date field, see
Chapter 2, "Configuring and Connecting Databases.”

Configuring a Table Template

This command creates a Table Template defining the structure and format of a
new table in the database.

InTouch SQL Access Manager User’s Guide
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To create a new Table Template

1. Onthe Special menu, point to SQL Access M anager, and then click
Table Template, or in the Application Explorer under SQL Access
Manager, double-click Table Template.

Select a Table Template

| Muszt Create A Table Template

Cancel MHew

2. Click New.
3. The Table Template Configuration dialog box appears.

Table Template Configuration |
Addltem | Delete ltem | Modiy ltem | Cancel |[ oK |

Table Template Mamme: ITEITIII'|ﬂtE1

Caluran M ame Colurnn Type Lenath
IEmpID}leeID IDecimaI I?.E
Index Type
’V " Unigue ™ Non-Unigue &+ Mone ¥ Allows Mull Entry
Colurnn M ame | Colurmn Type | Length | Alloa Mull E nitny | Index Type |
EmployeelD Decimal 72 Hull Mone

Tip If you right click the mousein any of the text entry boxes, amenu
appears displaying the commands that you can apply to the selected text.

4. Inthe Table Template Name box, type the name of the Table Template.

Note A Table Template Name can be up to 32 charactersin length. If you
are creating an index, unique or otherwise, the Table Template Name can
not exceed 24 char acters. The Table Template name is used to identify
the structure of a database for the SQL CreateTable() function.

5. Inthe Column Name box, type the column name for the Table Template.
A Column Name can be up to 30 charactersin length.

InTouch SQL Access Manager User’s Guide
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6. Inthe Column Type box, type the data type for the column. Data type
selections vary according to the database being used.
For moreinformation on data types for a specific database, see Chapter 2,
"Configuring and Connecting Databases.”
7. Select the Index Type asfollows:
Unique
A column requires that each value in that column be unique.
Non-Unique
A column does not require that each value in that column be unique.
None
No Index.
Tip When you execute a SQL CreateTable(), an index fileis
automatically created.
8. Select Allow Null Entry to allow null datato be entered in this column.
Note InTouch does not support null data.
When inserting data, if a value has not been entered for atagname, values
will be:
Data Type Value
Discrete 0
Integer 0
Message Strings with no characters
When selecting data, null values will be translated according to the data
type as shown above.
9. Click Add Item to add your new Column Name, Column Type, Length
and Index Type to the Table Template.
10. Click Delete Item to delete a selected Column Name, Column Type,
Length and Index Type from the Table Template list.
11. Click Modify Item to modify a selected Column Name, Column Type,
Length and Index Type in the Table Template list.
12. Click OK to save your new Table Template configuration and close the

dialog box.

Tip You can click Save to save your settings without closing the dialog
box.

To modify a Table Template

1

On the Special menu, point to SQL Access Manager, and then click
Table Template, or in the Application Explorer under SQL Access
Manager, double-click Table Template.
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2. The Select a Table Template dialog box appears.

Select a Table Template Fird: |Tem|:||ate1
|
ok | Cancel Mew Modify | Delete |

3. Select the Table Template name that you want to modify, and then click
Modify. The Table Template Configuration dialog box appears.

4. Modify the required item(s).
Click OK to save your changes and close the dialog box.
For more information on configuring a Table Template, see "To create a
new Table Template.”

To delete a Table Template

1. Onthe Special menu, point to SQL Access M anager, and then click
Table Template, or in the Application Explorer under SQL Access
Manager, double-click Table Template.

2. The Select a Table Template dialog box appears.

Select a Table Template Fitd: |Tem|:||ate1
|
Ok, | Cancel Mew Modify | Delete |

Select the Table Template name that you want to delete

4, Click Delete. A message box appears asking you to confirm your deletion.
Click Yesto delete the selected Bind List, or click No to cancel the
deletion. The Table Template Configuration dialog box reappears.

5. Click OK to close the dialog box.

The SQL.DEF File

The SQL Access Manager saves the configuration information for the Bind
Listsand Table Templatesto afile named "SQL.DEF." Thisfileisformatted as
acomma-separated variable (.CSV) typefile. The SQL.DEF file can be viewed
or modified using SQL Access Manager or any text editor, such as Notepad.
The data appears in the file as follows:

:BindListName,BindListName

Tagnamel.FieldName,ColumnNamel
Tagname2.FieldName,ColumnName2
Tagname3.FieldName,ColumnName3
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: TableTemplateName, TableTemplateName

ColumnNamel,ColumnType,[ ColumnLength] ,Null,Index
ColumnName2,ColumnType,[ ColumnLength] ,Null,Index
ColumnName3,ColumnType,[ ColumnLength] ,Null,Index
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CHAPTER 4

Using SQL Functions

InTouch uses SQL Functions to interact with information in the database.
These functions are an extension of the standard InTouch QuickScript
functions and can be used in any script. They allow you to select, modify,
insert or delete records in the tables you choose to access.

Contents

® SQL Functions
®  SQL Parameters
® Using SQL Functionsin InTouch QuickScripts\

SQL Functions

This section lists each SQL Function. Keep in mind that SQL actions are
synchronous. Control is not returned to InTouch until the SQL activity is
complete (InTouch trending, polling, etc. are suspended).

All SQL Functions (with the exception of SQL NumRows()) return a
ResultCode. If the ResultCodeis non-zero, the function failed and other actions
should be taken. The ResultCode can be used by the SQLErrorMsg()
function.

The general format for SQL Functionsis as follows:

SQLFu