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Welcome to R:BASE 11 for Windows!

R:BASE 11 is the new major release from R:BASE Technologies
showcasing the latest advances for your databases and
applications.

R:BASE 11 combines pure performance and high-tech features with
a practical interface for users of all levels. R:BASE 11 users can
achieve peak productivity to overachieve, outperform, and
over-deliver on data management goals.
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1 Reference Index

1.1 Aggregate Functions
An aggregate function can be used to provide summary data for a row in a table or for a provided list of
values.
Function Supported Areas Description
AVG SELECT, COMPUTE, LAVG, Data Browser |Computes the numeric average. R:BASE rounds
Query Wizard, Query Builder, averages of integer values to the nearest integen
Form/Report/Label Expressions value and currency values to their nearest unit.
COUNT SELECT, COMPUTE, Data Browser, Query|Determines how many non-null entries there are
Wizard, Query Builder, for a particular column item.
Form/Report/Label Expressions
LISTOF SELECT, Query Builder, Creates a text string of the values separated by
Form/Report/Label Expressions the current comma delimiter character. The
LISTOF function can be used to populate a
variable with a list of values from multiple rows.
MAX SELECT, COMPUTE, LMAX, Data Browser |Selects the maximum numeric, time, date, or
Query Wizard, Query Builder, alphabetic value in a column.
Form/Report/Label Expressions
MIN SELECT, COMPUTE, LMIN, Data Browser, |Selects the minimum numeric, time, date, or
Query Wizard, Query Builder, alphabetic value in a column.
Form/Report/Label Expressions
STDEV SELECT, COMPUTE, Data Browser, Query[Computes standard deviation. The standard
Builder deviation is @ measure of how widely values are
dispersed from the average value.
SUM SELECT, COMPUTE, LAVG, Data Browser [Computes the numeric sum.
Query Wizard, Query Builder,
Form/Report/Label Expressions
VARIANCE SELECT, COMPUTE, Data Browser, Query|Determines variance.
Builder
* Selecting aggregate functions, such as MIN and MAX, requires that R:BASE keeps an accumulator and
choose to only use the first 80 characters for NOTE values. This matches the fact that if you sort on
NOTE fields, the sort will be based on the first 80 characters only.
1.2 Balloon Tip Hints

The balloon tip is a hint-type of notification that is used to display a message to an end user running a
form. The balloon tip is usually displayed as a response to an action made by the user. The balloon tip
can be used with DB Edit and Variable Edit controls, and the settings are available on the "Additional" tab
of the object properties. A title, message, and icon image can be displayed in the balloon tip.

= Balloon Tip

Specifies the icon displayed
in the tip. Icon options
available include:

Title Balloon Tip
Specifies the tip title. The

maximum length for the Title:
balloon tip title is 99 Teoct:
characters. i

Text ;
Specifies the tip text L

Icon

Mone w
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None
Info
Warning
Error
Info Large * * (Windows Vista, 7, and higher only)
Warning Large *
Error Large *

The balloon tip will only appear when the SHOWBALLOONTIP parameter is set to TRUE for the DB Edit or
Variable Edit control's Component ID.

Sample:

PROPERTY PEdit PO Bal | oonTi pTitle 'Attention'
PROPERTY PEdit PO Bal | oonTi pText ' A Purchase Order Nunber is Required.'
PROPERTY PEdi t _PO Bal | oonTi plcon Info

I F cPurchaseOrder IS NULL THEN

PROPERTY PEdi t PO ShowBal | oonTi p TRUE
ELSE

PROPERTY PEdi t _PO ShowBal | oonTi p FALSE
ENDI F

PO Mumber: |

i) Attention
A Purchase Order Mumberis Reguired.

Binary Large Objects (BLOB)

Binary Large Objects or BLOBs refer to images that you can store within your R:BASE database. You can
add, edit, or delete Binary Large Objects (BLOBs) within your database files. The recommended table
data type to store images is VARBIT. The R:BASE BLOB Editor has also been enhanced to manage
Multipage Images. This enhancement will allow users to manage multipage images, such as .DCX, .GIF,
or .TIFF files, when saved as BLOB data in R:BASE.

The R:BASE BLOB Editor also works with your large ASCII data files (Large Objects or LOBs). These
objects refer to text files that can be in any ASCII format, including RTF. The recommended table data
type for large text files is VARCHAR.

The data for VARBIT and VARCHAR data types is stored in the fourth R:BASE database file.

See also:

Data Types
RBBEDIT

R:BASE BLOB Editor
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1.3.1 Loading BLOB/LOB Data
You can easily load VARBIT and/or VARCHAR data into R:BASE tables directly from the Data Browser.

1. Open any table in the Data Browser where there are column(s) with VARBIT and/or VARCHAR data
types

Press the [F4] key to turn the Data Browser into the Data Editor

Move your cursor focus to the column cell and right click on the field

From the speed menu, choose "Load From External File"

Browse and select the appropriate image/data file and then click on the "Open" button

The image/data file is now stored in the table row

To verify, double click the field to open the "R:BASE BLOB Editor". Notice that the appropriate tab is
specified based on the type of data file you loaded.

Nouhwn

See also:

Data Types
RBBEDIT

R:BASE BLOB Editor

1.3.2 Using Commands with BLOBs

Use the INSERT or LOAD commands to add binary large objects to your database. After the binary large
object is loaded, the file is in the database, so you do not need the disk file. Following is an example of
an INSERT command that adds a binary large object to a database:

| NSERT | NTO | MAGES (I D, | MAGEDATA) VALUES +
(1, ['filename.bnmp'])

Binary large objects can be placed for viewing in forms and reports by placing the column or variable
containing the binary large object in the form or report. When you run a form, you can enter or edit a
reference to a binary large object by pressing [Shift] + [F10]. In an application program, you can use the
SET VARIABLE command to define a variable that is equal to the file name that contains the binary large
object.

You can write a variable that has a VARBIT or VARCHAR data type back to a file using the WRITE
command, for example:

WRI TE .v1l TO fil enane

The BACKUP and UNLOAD commands create a file with a .LOB extension for binary large objects, and a
file for the data and/or structure.

See also:

Data Types
RBBEDIT

R:BASE BLOB Editor
SELECT

1.4 Building Advanced Queries
1.4.1 Building a Query Using a Union

A "Union" can be added to your queries in order to combine the results of two or more SELECT
statements. This optional operator combines the results of two SELECT commands or clauses, displaying
the results of the second SELECT command below those of the first. By default, unions deletes duplicate
rows.
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1411

Include the optional keyword ALL to include duplicate rows in the final result.
The UNION operator requires the following three conditions:

e The SELECT statements must specify an equal number of columns.
e Columns that are being combined must have the same data type.
e Only the last SELECT statement can contain an ORDER BY clause.

Quarterly Summary Query

In the RRBYW20 sample database, the "QuarterlySummary" view example utilizes three UNION
statements with an initial SELECT statement. The following instructions will step through the process to
recreate the view in the Query Builder.

To continue, launch R:BASE 11 and connect to the RRBYW20 sample database. The database is located in
the following default installation directory: "C:\RBTI\RBG11\Samples\RRBYW20".

1. Start R:BASE

2. Connect to the RRBYW20 sample database, by selecting "Database" > "Connect", and navigating to
the above default installation directory based upon your version.

3. Then, launch the Query Builder by selecting "Tools" > "Query by Example" from the main Menu Bar

1.4.1.1.1 1st Quarter

In the Query Builder you will see a list of tables and views within a panel to the left that can be added to
your query. The list contains all tables and views for the connected database. The table used in this
example is InvoiceHeader.
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List of Tables/Views

Tables/Views/ System Tables v

¥ ]

Employee
FormTable

[ | ] i
Invoiceletail
@ InvoiceHeader
EI Levels

B .
Licenzelnfarmation
{= ListOfReportsiiew

{r_-_. .__-} MewCustomer
= NewEmployee
= NewlnvoiceDetails
e NewlnvoiceHeader

E PaymentTerms

EI PrintOptions

{l;.;rPdeAIias

1] -
ProdLocation
FH b

Add Table/View

1. Add the "InvoiceHeader" to the query by selecting the table, and then selecting the "Add
Table/View" button.

The table should now be listed under "Tables/Views In Use". With the table added, the specific
columns to be used in the query must be selected.

2. Right click on the "InvoiceHeader" table under "Tables/Views In Use", and choose "Select Columns"
from the speed menu.

The "InvoiceHeader" columns will be displayed to be added to the query. This dialog window is
basically a graphic representation of the SELECT command. When working with columns in your
queries, expressions can also be added to the columns to perform calculations.

3. In this example, select the "New Expression" button to display the Expression Builder.

4, Enter the value "1" into the "Expression Text" panel. The value "1" is the numeric value that will
represent the 1st quarter of the figures in the query. Press the "OK" button to save the expression.

5. Select the "New Expression" button to once again display the Expression Builder.

6.  Within the the "Function Templates" panel, select use the drop-down combo box to select the

aggregate function "SUM", which will be displayed as "(SUM(arg))"

Select the "Use" button to add the function to the "Expression Text" panel.

Place the cursor within the set of parenthesis and delete the "arg" value.

Then, with the cursor still in the parenthesis, use the "Select Columns" list box to locate and select

the "InvoiceTotal" column.

10. Once selected, press the "Add Column" button to insert the column into the "Expression Text" panel.

O ®N

The Expression panel should have the following displayed:
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(SUM( T1l.InvoiceTotal ))

11. Click the OK button to close the Expression Builder.

12. Click the OK button to close the column selection dialog and return to the Query Builder main
window.

13. Rightclick on the "InvoiceHeader" table under "Tables/Views In Use", and choose "WHERE Clause"
from the speed menu.

The WHERE Builder will be displayed to place a condition on the view in order to limit the records
displayed.

14. Use the "Select Columns" list box to locate and select the "TransDate" column.

15. Once selected, press the "Add Column" button to insert the column into the "Expression Text" panel.

16. From the "Operators and Keywords" panel, select the "BETWEEN" button to add the keyword to the
WHERE Clause panel.

17. Type in the first quarter starting date of "01/01/2018".

18. From the "Operators and Keywords" panel, select the "AND" button to add the keyword to the
WHERE Clause panel.

19. Type in the first quarter ending date of 03/31/2018".

The Expression panel should have the following displayed:
TransDate BETWEEN 01/01/2018 AND 03/31/2018
20. Click the OK button to close the WHERE Builder.

Back in the Query Builder main window, you should see the SQL syntax displayed in the bottom of
the page as:

SELECT 1,(SUM( T1.InvoiceTotal ))
FROM InvoiceHeader T1
WHERE TransDate BETWEEN 01/01/2018 AND 03/31/2018

1.4.1.1.2 2nd Quarter

To add the 2nd Quarter results, we will begin by adding a UNION to the query. A UNION can be added to
queries in order to combine the results of two or more SELECT statements.

1. Select the "Add UNION" button from Query Builder Toolbar.

Take notice that a "UNION 1" tab has appeared in the Query Builder. These tabs permit switching
from multiple UNIONs within a query.

SELECT ;) UMION 1

After this point, the steps are very similar to building the 1st quarter statement.

2. Add the "InvoiceHeader" to the query by selecting the table, and then selecting the "Add
Table/View" button.

The table should now be listed under "Tables/Views In Use". With the table added, the specific
columns to be used in the query must be selected.
3. Right click on the "InvoiceHeader" table under "Tables/Views In Use", and choose "Select Columns"
from the speed menu.
In this example, select the "New Expression" button to display the Expression Builder.
Enter the value "2" into the "Expression Text" panel. The value "2" is the numeric value that will
represent the 2nd quarter of the figures in the query. Press the "OK" button to save the expression.
Select the "New Expression" button to once again display the Expression Builder.
Within the the "Function Templates" panel, select use the drop-down combo box to select the
aggregate function "SUM", which will be displayed as "(SUM(arg))"
Select the "Use" button to add the function to the "Expression Text" panel.
Place the cursor within the set of parenthesis and delete the "arg" value.

vk

No

©o®
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10.

11.

12.
13.

14.
15.
16.
17.

18.

20.

21.

Then, with the cursor still in the parenthesis, use the "Select Columns" list box to locate and select
the "InvoiceTotal" column.
Once selected, press the "Add Column" button to insert the column into the "Expression Text" panel.

The Expression panel should have the following displayed:
(SUM( T1l.InvoiceTotal ))

Click the OK button to close the Expression Builder.

Click the OK button to close the column selection dialog and return to the Query Builder main
window.

Right click on the "InvoiceHeader" table under "Tables/Views In Use", and choose "WHERE Clause"
from the speed menu.

Use the "Select Columns" list box to locate and select the "TransDate" column.

Once selected, press the "Add Column" button to insert the column into the "Expression Text" panel.
From the "Operators and Keywords" panel, select the "BETWEEN" button to add the keyword to the
WHERE Clause panel.

Type in the second quarter starting date of "04/01/2018".

From the "Operators and Keywords" panel, select the "AND" button to add the keyword to the
WHERE Clause panel.

Type in the second quarter ending date of 06/30/2018".

The Expression panel should have the following displayed:
TransDate BETWEEN 04/01/2018 AND 06/30/2018
Click the OK button to close the WHERE Builder.

In the Query Builder main window, you should see the SQL syntax displayed in the bottom of the
page as:

SELECT 1,(SUM( T1.InvoiceTotal ))

FROM InvoiceHeader T1

WHERE T1.TransDate BETWEEN 01/01/2018 AND 03/31/2018
UNION SELECT 2,(SUM( T1.InvoiceTotal ))

FROM InvoiceHeader T1

WHERE T1.TransDate BETWEEN 04/01/2018 AND 06/30/2018

1.4.1.1.3 3rd Quarter

To add the 3rd Quarter results, we will add another UNION to the query.

1.

11.
12.

Select the "Add UNION" button from Query Builder Toolbar.

Take notice that a "UNION 2" tab has appeared in the Query Builder.

SELECT / LUINION 1 UNION 2

Add the "InvoiceHeader" to the query by selecting the table, and then selecting the "Add
Table/View" button.

Right click on the "InvoiceHeader" table under "Tables/Views In Use", and choose "Select Columns"
from the speed menu.

In this example, select the "New Expression" button to display the Expression Builder.

Enter the value "3" into the "Expression Text" panel. The value "3" is the numeric value that will
represent the 3rd quarter of the figures in the query. Press the "OK" button to save the expression.
Select the "New Expression" button to once again display the Expression Builder.

Within the the "Function Templates" panel, select use the drop-down combo box to select the
aggregate function "SUM", which will be displayed as "(SUM(arg))"

Select the "Use" button to add the function to the "Expression Text" panel.

Place the cursor within the set of parenthesis and delete the "arg" value.

Then, with the cursor still in the parenthesis, use the "Select Columns" list box to locate and select
the "InvoiceTotal" column.

Once selected, press the "Add Column" button to insert the column into the "Expression Text" panel.
Click the OK button to close the Expression Builder.
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13. Click the OK button to close the column selection dialog and return to the Query Builder main
window.

14. Right click on the "InvoiceHeader" table under "Tables/Views In Use", and choose "WHERE Clause"
from the speed menu.

15. Use the "Select Columns" list box to locate and select the "TransDate" column.

16. Once selected, press the "Add Column" button to insert the column into the "Expression Text" panel.

17. From the "Operators and Keywords" panel, select the "BETWEEN" button to add the keyword to the
WHERE Clause panel.

18. Type in the third quarter starting date of "07/01/2018".

19. From the "Operators and Keywords" panel, select the "AND" button to add the keyword to the
WHERE Clause panel.

20. Type in the third quarter ending date of 09/30/2018".

The Expression panel should have the following displayed:
TransDate BETWEEN 07/01/2018 AND 09/30/2018
21. Click the OK button to close the WHERE Builder.

In the Query Builder main window, you should see the SQL syntax displayed in the bottom of the
page as:

SELECT 1,(SUM( T1.InvoiceTotal ))

FROM InvoiceHeader T1

WHERE TransDate BETWEEN 01/01/2018 AND 03/31/2018
UNION SELECT 2,(SUM( T1.InvoiceTotal ))

FROM InvoiceHeader T1

WHERE T1.TransDate BETWEEN 04/01/2018 AND 06/30/2018
UNION SELECT 3,(SUM( T1.InvoiceTotal ))

FROM InvoiceHeader T1

WHERE T1.TransDate BETWEEN 07/01/2018 AND 09/30/2018

1.4.1.1.4 4th Quarter
To add the 4th Quarter results, we will add a final UNION to the query.

1. Select the "Add UNION" button from Query Builder Toolbar.

2. Add the "InvoiceHeader" to the query by selecting the table, and then selecting the "Add
Table/View" button.

3. Right click on the "InvoiceHeader" table under "Tables/Views In Use", and choose "Select Columns"
from the speed menu.

4. In this example, select the "New Expression" button to display the Expression Builder.

5. Enter the value "4" into the "Expression Text" panel. The value "4" is the numeric value that will
represent the 4th quarter of the figures in the query. Press the "OK" button to save the expression.

6. Select the "New Expression" button to once again display the Expression Builder.

7.  Within the the "Function Templates" panel, select use the drop-down combo box to select the
aggregate function "SUM", which will be displayed as "(SUM(arg))"

8. Select the "Use" button to add the function to the "Expression Text" panel.

9. Place the cursor within the set of parenthesis and delete the "arg" value.

10. Then, with the cursor still in the parenthesis, use the "Select Columns" list box to locate and select
the "InvoiceTotal" column.

11. Once selected, press the "Add Column" button to insert the column into the "Expression Text" panel.

12. Click the OK button to close the Expression Builder.

13. Click the OK button to close the column selection dialog and return to the Query Builder main
window.

14. Right click on the "InvoiceHeader" table under "Tables/Views In Use", and choose "WHERE Clause"
from the speed menu.

15. Use the "Select Columns" list box to locate and select the "TransDate" column.

16. Once selected, press the "Add Column" button to insert the column into the "Expression Text" panel.

17. From the "Operators and Keywords" panel, select the "BETWEEN" button to add the keyword to the
WHERE Clause panel.

18. Type in the fourth quarter starting date of "10/01/2018".

19. From the "Operators and Keywords" panel, select the "AND" button to add the keyword to the
WHERE Clause panel.

20. Type in the fourth quarter ending date of 12/31/2018".
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21.

Click the OK button to close the WHERE Builder.

29

In the Query Builder main window, you should see the SQL syntax displayed in the bottom of the

page as:

SELECT 1,(SUM( Tl.InvoiceTotal ))
FROM InvoiceHeader T1

WHERE TransDate BETWEEN 01/01/2018 AND 03/31/2018
UNION SELECT 2,(SUM( T1.InvoiceTotal ))
FROM InvoiceHeader T1

WHERE T1.TransDate BETWEEN 04/01/2018 AND 06/30/2018
UNION SELECT 3,(SUM( T1.InvoiceTotal ))
FROM InvoiceHeader T1

WHERE T1.TransDate BETWEEN 07/01/2018 AND 09/30/2018
UNION SELECT 4,(SUM( T1.InvoiceTotal ))
FROM InvoiceHeader T1

WHERE T1.TransDate BETWEEN 10/01/2018 AND 12/31/2018

1.4.1.1.5 Brow se the Query Results

At this point the query results can be reviewed by selecting the "Browse Query" button, which will display

the data in the Data Browser.

e

=N ECN =3

m Data Browser. . .[InvoiceHeader]
# ’ i = = =
JW» |ﬁ@%%@
UMMAMED | (SUM(InvoiceTotal])
b 1 $178,857.75
2 §274 003.35
3 §130,904.76
4 §237.762.26
14} 4| Record: 1 O O B |
View as Grid |View as Row | View as Tree Grid
Table Mame; InvoiceHeader % Browse Mode  Field Name: (SUM{InvoiceTotal))

Datat

1.4.1.1.6 Column Aliases

With non-descriptive column headings, the Query Builder allow the ability to assign column aliases. By
using column aliases, when the query is displayed, the results will be easier to understand.

1. If you have not done so already, close the Data Browser by pressing the [Esc] key.
2.  From the main Menu Bar, choose "Query" > "Column Aliases.."

The "Create Alias" dialog will appear.
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3. First, enable aliases by selecting the "Use Column Aliases" check box.
The panel will become editable with the "Column Name", "Alias Name", and "Modify" panels.

Select the first item in the "Column Name" panel.

The corresponding value displayed in the "Alias Name" will then appear in the "Modify" panel below.
Overwrite the value with the word "Quarter", and select the "Modify Current Selection" button.
Select the first item in the "Column Name" panel.

The corresponding value displayed in the "Alias Name" will then appear in the "Modify" panel below.
Overwrite the value with the word "TotalSales", and select the "Modify Current Selection" button.

0. Press the OK button to save the aliases.

HOONO LA

In the Query Builder main window, you should see the SQL syntax displayed in the bottom of the
page as:

(Quarter,TotalSales)

SELECT 1,(SUM( T1l.InvoiceTotal ))

FROM InvoiceHeader T1

WHERE TransDate BETWEEN 01/01/2018 AND 03/31/2018
UNION SELECT 2,(SUM( T1.InvoiceTotal ))

FROM InvoiceHeader T1

WHERE T1.TransDate BETWEEN 04/01/2018 AND 06/30/2018
UNION SELECT 3,(SUM( T1.InvoiceTotal ))

FROM InvoiceHeader T1

WHERE T1.TransDate BETWEEN 07/01/2018 AND 09/30/2018
UNION SELECT 4,(SUM( T1l.InvoiceTotal ))

FROM InvoiceHeader T1

WHERE T1.TransDate BETWEEN 10/01/2018 AND 12/31/2018

1.4.1.1.7 Save the Query as a View
To display the alias values, first save the query.

From the main Menu Bar, select "File" > "Save Query As View..."

In the dialog, enter "QuarterlySales2018" within the "View Name:" field.

In the dialog, enter "2018 Quarterly Sales Figures" within the "View Comment:" field.
Select the "OK" button.

Close the Query Builder by selecting "File" > "Close" from the Menu Bar.

uhwne

In the Database Explorer, the view will be displayed with the name, comment, and number of
columns

1.4.1.1.8 Brow se the View
To launch the view, double click on "QuarterlySales2018"

The results should appear like the following.
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71 Data Browser. . [QuarterlySales2018] — O x

Edit Sort Calculate Layout
’ #

L - o e | [ et e

| QM AR FEE S|

TotalSale

§178,857.75

§274,003.35

5130,904.76
§237,762.26

Quarter

14| 4] Record: 1 )| O &3 |

View as Grid |View as Row .‘u’iew as Tree Grid

Table Name: CuarterlySales2018 4 Browse Mode  Field Mame: Quarter Datatype: INTEGER

1.4.2 Building Queries Using Joins

A "Join" is an SQL clause that combines records from two tables in a database. When you perform a join,
you specify one column from each table to join on. These two columns contain data that is shared across
both tables. You can use multiple joins in the same SQL statement to query data from as many tables as
you like. Join types include Inner, Left Outer, Right Outer, and Full Outer.

The differences are:

e Inner Join - returns rows when there is at least one row in both tables that match the join

condition
e Left Outer Join - returns rows that have data in the left table (left of the JOIN keyword), even if

there's no matching rows in the right table

e Right Outer Join - returns rows that have data in the right table (right of the JOIN keyword), even
if there's no matching rows in the left table

e Full Outer Join: - returns all rows, as long as there's matching data in one of the tables

Most of the time, you'll do an Inner Join, though you will sometimes find it useful to do an Outer Join. For
example, you need an Outer Join to get all rows in the following cases:

e When joining a customer table with an orders table to list the customers who ordered something in
the current month as well as those who didn't order anything.

e When joining a budget table with an expense table to list each budget item, whether or not there
was an expense for that item in the current month.

e When comparing a header (master table) on the "one" side of a one-to-many relationship against a
detail (transaction table) on the "many" side to see all the rows of data, whether or not they have
associated details.

1.4.2.1 Inner Join

When using an Inner Join, rows are returned when there is at least one row in both tables that match the
join condition. Inner Joins are the most common join operation and is the default for R:BASE joins.

The following instructions will step through the process to recreate an Inner Join in the Query Builder.
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To continue, launch R:BASE 11 and connect to the RRBYW20 sample database. The database is located in
the following default installation directory: "C:\RBTI\RBG11\Samples\RRBYW20".

1.
2.

3.

Start R:BASE

Connect to the RRBYW20 sample database, by selecting "Database" > "Connect", and navigating to
the above default installation directory based upon your version.

Then, launch the Query Builder by selecting "Tools" > "Query by Example" from the main Menu Bar

In the Query Builder you will see a list of tables and views within a panel to the left that can be
added to your query. The list contains all tables and views for the connected database.

List of Tables/Views

Tables e

PaymentTerms
PrintOptions
ProdLocation
Product

E RThemes
SalesBonus
SecurityTable
o staft
StateAbr
Tasks

Titles

Add Table/View

Add the "Titles" table to the query by selecting the table, and then selecting the "Add Table/View"
button.

The table should now be listed under "Tables/Views In Use".

Right click on the "Titles" table under "Tables/Views In Use", and choose "Join Properties..." from
the speed menu.

The "Join Properties" dialog will be displayed.
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loin Properties >
loin Type
© Mo loin O Inner () Left Quter () Right Cuter () Full Quter

Left Column

Column Mame:

Right Table/Column

Table Mame:
Alias

Column Mame:

Join Operation
Mo operaticn - = <n

= » o —

Preview

| v QK » Cancel

6. From the "Join Type" radio button options, select "Inner"

Take note that the other options within the window will become enabled. In this window you will
select the linking columns for the join, the second table for the join, and the join operation. As alias
can also be assigned to the linking column.

7. From the "Left Column" panel, choose "T1.EmpTID" from the "Column Name:" drop down box. The
"T1" alias may vary from your R:BASE screen.

8. From the "Right Table/Column" panel, choose "Employee" from the "Table Name:" drop down box.

9. From the "Right Table/Column" panel, enter "T2" into the "Alias:" field to assign the table alias for
the join. If "T2" is already used for the "Titles" table, then use "T3" as the alias.

10. Again in the "Right Table/Column" panel, choose the "EmpTID" column from the "Column Name:"
drop down box. The alias you have assigned will appear in from of the column name.

11. From the "Join Operation" radio button options, choose the equal character (=).

Your end result for the Join Properties should look like, or close to, the following:
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loin Properties >

loin Type
() Mo Join © Inner () Left Quter () Right Cuter () Full Quter

Left Column
Column Mame: T1.EmpTID w

Right Table/Column

Table Mame: Employee W
Alias: T2
Column Mame: T2.EmpTID w

Join Operation

1

(0) No operation )=« () == () e»

0 - O () »=

'R

[

Preview

IMMER JOIMN Employee T2 ON T1.EmpTID = TZEmpTID

» Cancel

12. Select the "OK" button.

In the Query Builder main window, you should see the SQL syntax displayed in the bottom of the
page as:

SELECT *
FROM Titles T1 INNER JOIN Employee t2 ON T1.EmpTID = t2.EmpTID

13. Then, browse the query results by selecting "Query" > "Browse Query" from the main Menu Bar.
The results should look like the following:
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I'7] Data Browser. . .[Titles T1 INNER JOIN Employee T2 ON T1.EmpTID = T2.EmpTID] =N =R =
HEsEsEX 2 RS FE 225 H0 MR EE S| D
TLEmpTID | T1.EmpTitle | T2.EmplD | T2 ReportsToEmpID | T2.EmpTID | T2.EmpFName| T2.EmpLName | 12.EmpAddress | T2.EmpAddress2
hjfﬁfi(e Manager 108 1 Jane Sullivan 3933 Old William Penn Highway
| 1| Office Manager 109 108 1|John Smith 3935 Old William Penn Highway
1 Office Manager 110 m 1 Sam Donald 1715 School Road
: 2 | Receptionist 10 0 2 Arielle Wilson 3278 Summit Drive Apartment 220
2 Receptionist 105 106 2 John Smith 733 Summit Ave E.
B 3 Sales Clerk 103 102 3 Mary Simpson 12235 Bellevue Ave, |
| 3 Sales Clerk 107 109 3| John Chow 5001 Main Street
B 4| Director Marketing 102 m 4| Ernest Hernandez 12390 Windermere Dr. Apartment 101
| 4| Director Marketing 104 102 4| Peter Coffin 4105 28th Ave N.E.
B 4| Director Marketing 106 108 4 Darnell Williams 8806 85th Street Apartment 1600
i 6 Director Government Sales m 6 Joe Donohoe 3935 Old William Penn Highway
: 8 Outside Sales 15 m & Craig Alan 3933 Old William Penn Highway
(14 (4] Record: 1 O h| (%] (v
View as Grid | View as Row | View as Tree Grid
Table Name: Titles T1 INNER JOIN Em <, Browse Mode  Field Name: T1.EmpTID Datatype: INTEGER

The results show the "Employee" table added to the "Titles" table. Each employee is displayed next
to the title where the "EmpID" column matches.

14. Close the Data Browser window.
Next, the number of columns displayed will be decreased.

15. Right click on the "Titles" table under "Tables/Views In Use", and choose "Select Columns..." from
the speed menu.

A dialog will be displayed with the available columns for each of the tables.
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F71 Tables: [Titles:T1, EmployeeT2] — O >

Column Mame
T1L.EmpTID
T1.EmpTitle
T2.EmplD
T2.ReportsToEmplD
T2.EmpTID

T2.EmpFMame
T2 Frnnl blams

Add Add All

Current Selection:

Mew Expression

Edit Expression

Remove

Remowe All

Ed MoveUp Mowve Down
X cance

Once the "Tables" dialog is displayed, you can add the columns one at a time by selecting the
desired column and pressing the "Add" button, or double click on a desired column. All columns can
be added at once by pressing the "Add All" button.

16. Select the "EmpTitle" column, and select the "Add" button.

Column Alias >

Enter an alias name for "T1.EmpTitle" or press Cancel. |

Cancel

When a column is added, an optional column alias can be assigned in the "Column Alias" dialog, that
appears each time a column is added to the query/view.

17. Press the "OK" or "Cancel" buttons to allow R:BASE to assign the alias for you.
18. Also add the "EmpFName" and "EmpLName" columns individually and do not enter an alias for each.
19. Press the "OK" button to save the columns added.

In the Query Builder main window, you should see the SQL syntax displayed in the bottom of the
page as:

SELECT T1.EmpTitle, T2.EmpFName,T2.EmpLName
FROM Titles T1 INNER JOIN Employee T2 ON T1.EmpTID = T2.EmpTID
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20. Now, browse the query results by selecting "Query" > "Browse Query" from the main Menu Bar. The
results should look like the following:

I'1| Data Browser. . [Titles T1 INNER JOIN Emplo}reeT?_DNT“I.EmpTID:TE,Emp'I'ID] =REc
e i) 4 B8 FIF
( =1 R
EHEEEE|%_@I |J\htij|ELIFD=—"PEﬂ|EEﬁJ_[)|
T1L.EmpTitle T2. EmpFName|'I? EmplLMame
EOffice Manager lane Sullivan
Office Manager John Smith
Office Manager Sam Donald
__ | Receptionist Arielle Wilson
Receptionist John Smith
Sales Clerk Mary Simpson
Sales Clerk Jzhn Chow I
Director Marketing Ernest Hernandez
Director Marketing Peter Coffin
__| Directar Marketing Darnell Williams
Director Government Sales Joe Denohoe
Outside Sales Craig Alan
4] Record: 1 O b} [ |
View as Grid | View as Row | View as Tree Grid
Table Name: Titles T1 INMER JOIN Em S Browse Mode  Field Mame: T1.EmpTitle Datatype: TEXT(31)

The results show the "Employee" table added to the "Titles" table and only the title first name and
last name columns are displayed.Each employee is displayed next to the title where the "EmpID"
column matches.

If you wish to save the query, follow the below steps.

From the main Menu Bar, select "File" > "Save Query As View..."

In the dialog, enter "TitleEmp" within the "View Name:" field.

In the dialog, enter "Title and Employee List" within the "View Comment:" field.
Select the "OK" button.

Close the Query Builder by selecting "File" > "Close" from the Menu Bar.

uhwnNe

In the Database Explorer, the view will be displayed with the name, comment, and number of
columns.

1.4.2.2 Left Outer Join

When using an Outer Join, rows are not required to have matching values. The table order in the FROM
clause specifies the left and right table. For a Left Outer Join, R:BASE uses each value unique to the left
(first) table and completes it with nulls for the columns of the right (second) table when the linking
columns do not match.

The following instructions will step through the process to recreate a Left Outer Join in the Query Builder.

To continue, launch R:BASE 11 and connect to the RRBYW20 sample database. The database is located in
the following default installation directory: "C:\RBTI\RBG11\Samples\RRBYW20".
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[y

Start R:BASE

2. Connect to the RRBYW20 sample database, by selecting "Database"” > "Connect", and navigating to
the above default installation directory based upon your version.

3. Then, launch the Query Builder by selecting "Tools" > "Query by Example" from the main Menu Bar

In the Query Builder you will see a list of tables and views within a panel to the left that can be
added to your query. The list contains all tables and views for the connected database.

List of Tables/Views

Tables e

PayrmentTerms
E PrintOptions
ProdLocation
Product
RThemes
SalesBonus
SecurityTable
Staff

StateAbr

E Tasks

Titles

Add Table/View

4.  Add the "Titles" table to the query by selecting the table, and then selecting the "Add Table/View"
button.

The table should now be listed under "Tables/Views In Use".

5. Right click on the "Titles" table under "Tables/Views In Use", and choose "Join Properties..." from
the speed menu.

The "Join Properties" dialog will be displayed.

Copyright © 1982-2025 R:BASE Technologies, Inc.



Reference Index 39

loin Properties >
loin Type
© Mo loin O Inner () Left Quter () Right Cuter () Full Quter

Left Column

Column Mame:

Right Table/Column

Table Mame:
Alias

Column Mame:

Join Operation
Mo operaticn - = <n

= » o —

Preview

| v QK » Cancel

6. From the "Join Type" radio button options, select "Left Outer"

Take note that the other options within the window will become enabled. In this window you will
select the linking columns for the join, the second table for the join, and the join operation. As alias
can also be assigned to the linking column.

7. From the "Left Column" panel, choose "T1.EmpTID" from the "Column Name:" drop down box. The
"T1" alias may vary from your R:BASE screen.

8. From the "Right Table/Column" panel, choose "Employee" from the "Table Name:" drop down box.

9. From the "Right Table/Column" panel, enter "T2" into the "Alias:" field to assign the table alias for
the join. If "T2" is already used for the "Titles" table, then use "T3" as the alias.

10. Again in the "Right Table/Column" panel, choose the "EmpTID" column from the "Column Name:"
drop down box. The alias you have assigned will appear in from of the column name.

11. From the "Join Operation" radio button options, choose the equal character (=).

Your end result for the Join Properties should look like, or close to, the following:
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Join Properties

Join Type

() Mo Jein () Inner (@) Left Quter () Right Outer () Full Outer

Left Column

Column Mame: T1.EmpTID -

Right Table/Calumn

Table Mame: Employee -
Alias: |TE

Colurmn Mame: T2.EmpTID W
Join Operation

() No operation ()« (<= () 2»

®F ok O >

Preview

LEFT QUTER JOIN Employee T2 ON T1.EmpTID = T2EmpTID

12. Select the "OK" button.

In the Query Builder main window, you should see the SQL syntax displayed in the bottom of the
page as:

SELECT *
FROM Titles T1 LEFT OUTER JOIN Employee T2 ON T1.EmpTID = T2.EmpID

The asterisk (*) in the command syntax represents all columns. The next steps will show how to

specify certain columns to display.

13. Now, browse the query results by selecting "Query" > "Browse Query" from the main Menu Bar. The
results should look like the following:
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F7 Data Browser. . [Titles T1 LEFT QUTER JOIN Employee T2 ON T1.EmpTID = T2.EmpTID] e =5
> L/ = 7= { o= AL | A IELel —| = e 23
=E | |i.1} o FW EﬁEﬁEﬁ|ﬁ@ﬂ|_Al\btij|ﬂ’—IFE=|ﬂcjMJ@[’”"/
TLEmpTID | T1.EmpTitle | T2.EmpID | T2.ReportsToEmplD | T2.EmpTID | T2.EmpFName| T2.EmpLName | T2.EmpAdaress |2.EmpAddress2 | T2.Emp
4 Office Manager 108 1/Jane Sullivan 3935 Old William Penn Highway Murrys
o 1| Office Manager 109 108 1 John Smith 3933 Old William Penn Highway Murrys
1 1| Office Manager 110 m 1 Sam Donald 1713 School Road Murrys
B 2 Receptionist m 0 2 Arielle Wilson 3278 Summit Drive Apartment 220 Seattle
2 Receptionist 105 106 2 John Smith 733 Summit Ave E. Seattle
3 Sales Clerk 103 102 3 Mary Simpson 12235 Bellevue Ave. Seattle
3| Sales Clerk 107 109 3/ John Chow 5001 Main Street Woodir
4| Director Marketing 102 0 4 Ernest Hernander 12390 Windermere Dr. Apartment 101 Seattle I
1 4 Director Marketing 104 102 4 Peter Coffin 4103 29th Ave M.E. Duvall
B 4 Director Marketing 106 108 4 Damell Williams 8806 88th Street Apartment 1600 Seattle
1 5 Director Corporate Sales
6 Director Government Sales m 6 Joe Donchoe 3933 Old William Penn Highway Murrys
7| Manager Support & Services
8| Outside Sales 115 11 8| Craig Alan 3835 Old William Penn Highway Murrys
(14} a Record: 1 ('] (b} = (V]
View as Grid |View as Row | View as Tree Grid
Table Mame: Titles T1 LEFT OUTER JOI S Browse Mode  Field Name: T1.EmpTID Datatype: INTEGER

The results show the Employee table added to the Titles table. Where no employees match for an
existing title, the row is empty, or null. In the above, there are no employees that have the "Director
Corporate Sales" or "Manager Support & Services" titles.

If you wish to save the query, follow the below steps.

From the main Menu Bar, select "File" > "Save Query As View..."

In the dialog, enter "TitleEmpList" within the "View Name:" field.

In the dialog, enter "Title List with Employees" within the "View Comment:" field.
Select the "OK" button.

Close the Query Builder by selecting "File" > "Close" from the Menu Bar.

uhRwNE

In the Database Explorer, the view will be displayed with the name, comment, and number of
columns.

1.4.2.3 Full Outer Join

When using an Outer Join, rows are not required to have matching values. The table order in the FROM
clause specifies the left and right table. For a Full Outer Join, R:BASE returns all rows, as long as there's
matching data in one of the tables.

The following instructions will step through the process to recreate a Full Outer Join in the Query Builder.

To continue, launch R:BASE 11 and connect to the RRBYW20 sample database. The database is located in
the following default installation directory: "C:\RBTI\RBG11\Samples\RRBYW20".

1. Start R:BASE

2. Connect to the RRBYW20 sample database, by selecting "Database" > "Connect", and navigating to
the above default installation directory based upon your version.

3. Then, launch the Query Builder by selecting "Tools" > "Query by Example" from the main Menu Bar

In the Query Builder you will see a list of tables and views within a panel to the left that can be
added to your query. The list contains all tables and views for the connected database.
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List of Tables/Views

Tables

Compllsed
@ Contact

ContactCallMotes

@ Custormer

[T 1]

Departments
@ Employee
FormTable

@ HourlyTernps
@ InvoiceDetail
@ InvoiceHeader
@ Levels

B EE I
Licenzelnformation
E PaymentTerms

Add Table/View

Add the "Customer" table to the query by selecting the table, and then selecting the "Add

Table/View" button.

The table should now be listed under "Tables/Views In Use".

Right click on the "Customer" table under "Tables/Views In Use", and choose "Join Properties..."

from the speed menu.

The "Join Properties" dialog will be displayed.
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loin Properties >
loin Type
© Mo loin O Inner () Left Quter () Right Cuter () Full Quter

Left Column

Column Mame:

Right Table/Column

Table Mame:
Alias

Column Mame:

Join Operation
Mo operaticn - = <n

= » o —

Preview

| v QK » Cancel

6. From the "Join Type" radio button options, select "Full Outer"

Take note that the other options within the window will become enabled. In this window you will
select the linking columns for the join, the second table for the join, and the join operation. As alias
can also be assigned to the linking column.

7. From the "Left Column" panel, choose "T1.CustID" from the "Column Name:" drop down box. The
"T1" alias may vary from your R:BASE screen.

8. From the "Right Table/Column" panel, choose "Contact" from the "Table Name:" drop down box.

9. From the "Right Table/Column" panel, enter "T2" into the "Alias:" field to assign the table alias for
the join. If "T2" is already used for the "Customer" table, then use "T3" as the alias.

10. Again in the "Right Table/Column" panel, choose the "CustID" column from the "Column Name:"
drop down box. The alias you have assigned will appear in from of the column name.

11. From the "Join Operation" radio button options, choose the equal character (=).

Your end result for the Join Properties should look like, or close to, the following:
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loin Properties >

loin Type
(0 NoJoin () Inner () Left Quter () Right Outer © Full Outer

Left Column
Column Mame: T1.CustlD -

Right Table/Column

Table Mame: Contact £
Alia= T2
Column Mame: T2.CustlD e

Join Operation

1

(0) No operation )=« () == () e»

0 - O () »=

'R

[

Preview

FULL QUTER JOIN Contact T2 ON T1.CustlD = T2.CustlD

» Cancel

12. Select the "OK" button.

In the Query Builder main window, you should see the SQL syntax displayed in the bottom of the
page as:

SELECT *
FROM Customer T1 FULL OUTER JOIN Contact t2 ON T1.CustID = t2.CustID

13. Right click on the "Customer" table under "Tables/Views In Use", and choose "Select Columns..."
from the speed menu.

A dialog will be displayed with the available columns for each of the tables.
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m Tables: [CustomerT1, ContactT2] — O >

Column Mame

T1.CustlD

T1.Company I
Tl.Custiddress

T.CustCity

T1.Cust5tate

T.CustZip

T1.CustPhone

Add Add All

Current Selection:

Mew Expression

Edit Expression

Remowve

Remove All

Move Up Mowve Down

» Cancel

Once the "Tables" dialog is displayed, you can add the columns one at a time by selecting the
desired column and pressing the "Add" button, or double click on a desired column. All columns can
be added at once by pressing the "Add All" button.

14. Select the "Company" column, and select the "Add" button.
Column Alias by

Enter an alias name for "T1.Company" or press Cancel.

When a column is added, an optional column alias can be assigned in the "Column Alias" dialog, that
appears each time a column is added to the query/view.

15. Press the "OK" or "Cancel" buttons to allow R:BASE to assign the alias for you.

16. From the "Contacts" table, add the "ContFName" and "ContLName" columns individually, and do not
enter an alias for each.

17. Press the "OK" button to save the columns added.

In the Query Builder main window, you should see the SQL syntax displayed in the bottom of the
page as:

SELECT T2.Company,T3.ContFName,T3.ContLName
FROM Customer T2 FULL OUTER JOIN Contact T3 ON T2.CustID = T3.CustID

18. Now, browse the query results by selecting "Query" > "Browse Query" from the main Menu Bar. The
results should look like the following:
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e

I't| Data Browser. . [Customer T1 FULL OUTER JOIN Contact T2 ON T1.CustiD = T2.CustiD] | = || & [[s3a] |
E E.Q EE|% ﬂ |ﬁ|ﬂ\hEEH|§E§§|E{E|w}&H|?

T1.Company |'I?.CDntFNameI'IE.CDntLNamE |
_| Cemputer Medical Ctr. Dianne Peterson

State University Paul Frink
: Olympic Sales lerry Attwater

Datacrafters Infosystems Mark Friedran
: Compumasters Computer Supply Harper Roy

Data Sclutions Chris Unger

‘Data Solutions Mary lones
Open Systemns /0 Fred Mantz
fii Modular Software, Inc.
_| Lanufacturers Discount Computers |
__| Bytes & Words Gerald Cooper

Microcomputer Distribution

The Data Shop Danny Putnum
M Barton and Associates Mark Myerson
| Mis by Design

lohnson Technologies Margie Amundsen
: RAM Data Systems, Inc,

Renaissance Computer Company loseph Smith

Blue Ridge Technologies, Inc.

Murrysville Technology Center

14} 4] Record: 14 D | O B |

View as Grid |View as Row | View as Tree Grid .

Table Mame: Custorner T1 FULL QUTE 9 Browse Mode  Field Name: T1.Company Datatype: T

The results show the Contact table added to the Customer table. Notice that where any Contact
matches for an existing Customer, the company is listed. For example, since there are three contacts
for the "Computer Warehouse - II" the company name is listed for each contact.

If you wish to save the query, follow the below steps.

From the main Menu Bar, select "File" > "Save Query As View..."

In the dialog, enter "CustContacts" within the "View Name:" field.

In the dialog, enter "Customer and Contact List" within the "View Comment:" field.
Select the "OK" button.

Close the Query Builder by selecting "File" > "Close" from the Menu Bar.

uhwnhe

In the Database Explorer, the view will be displayed with the name, comment, and number of
columns.
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1.4.3 Building Queries Using GROUP BY

A GROUP BY clause groups rows according to the values in one or more columns and sorts the results.
GROUP BY consolidates the information from several rows into one row. This results in a table with one
row for each value in the named column or columns and one or more values per column. With the
GROUP BY the columns can be sorted in ascending or descending order.

The columns listed in the GROUP BY clause are related to those listed in the query's selected columns.
Any column named in the GROUP BY clause can also be named in the query's selected columns, but any
column not named in the GROUP BY clause can be used only in the selected columns if the column is
used in a SELECT function (SUM, COUNT, etc.).

An optional HAVING clause can also be used with a GROUP BY.

HAVING Clause
The HAVING clause determines which rows of data to include based on the results of the GROUP BY
clause, and essentially limits the rows affected by the GROUP BY clause.

The HAVING clause selects rows that meet one or more conditions from among the results of the GROUP
BY clause. HAVING works the same as a WHERE clause with the following exceptions:

¢ A WHERE clause modifies the intermediate results of a FROM clause; a HAVING clause modifies the
intermediate results of a GROUP BY clause
e A HAVING clause can include SELECT Functions

1.4.3.1 Grouping Employee Job Titles

A GROUP BY can be used to consolidate information from several rows into one row.

The following instructions will step through the process to recreate a view using a GROUP BY with the
COUNT Function in the Query Builder.

To continue, launch R:BASE 11 and connect to the RRBYW20 sample database. The database is located in
the following default installation directory: "C:\RBTI\RBG11\Samples\RRBYW20".

1. Start R:BASE

2. Connect to the RRBYW20 sample database, by selecting "Database" > "Connect", and navigating to
the above default installation directory based upon your version.

3. Then, launch the Query Builder by selecting "Tools" > "Query by Example" from the main Menu Bar

In the Query Builder you will see a list of tables and views within a panel to the left that can be
added to your query. The list contains all tables and views for the connected database.
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6.

List of Tables/Views

Tables

@ PayrmentTerms
@ PrintOptions
@ ProdLocation
Product

@ RThemes

@ SalesBonus
SecurityTable
Staff

Add the "Titles" table to the query by selecting the table, and then selecting the "Add Table/View"

button.

The table should now be listed under "Tables/Views In Use".

Add the "Employee" table to the query by selecting the table, and then selecting the "Add

Table/View" button.

The table should now be listed under "Tables/Views In Use". With the tables added, the specific

column(s) to be used in the query can be selected.

Right click on the "Titles" table and select "Select Columns..."
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F7l Table: [Titles]

Column Mame

O X

EmETID

Add

Current Selection:

T1.EmpTitle

Mowve Up Mowve Down

Add All

Mew Expression

Edit Expression

Remove

Remowe All

» Cancel

S0 oN

Add the "EmpTitle" column. When prompted for a column alias, just select the OK button.

Click on the "New Expression" button.

Using the "Table Name" drop down box, select "Employee" as the table name.

0. From the "Function Templates", select "(COUNT(arg))", then the "Use" button. The COUNT function
will appear in the "Expression Text" panel.
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7 Expression Builder x
Table Name Function Templates
Employee (Employee Information) w (COUNT{arg)) e Use
Columns OQperators

ReportsToEmplD

EmpTID (Employee Title ID) = = @ 0 Y &k
EmpFName (Employee First Mame)

EmpLMame (Employee Last Name)

EmpAddress (Employee Home Address Line 1)

EmpAddress2 (Employee Home Address Line 2)

Add Celumn

Expression Text
(COUNT{ T2_.EmpID ))

Dﬁ ¥ Cancel || @/ Help

11. Within the "Expression Text" panel, remove the text "arg", and select "EmpID" from the list of
"Columns", then select the "Add Column" button.
12. Select the "OK" button.

The "Current Selection" results should look like this:
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F7l Table: [Titles] - O X
Column Mame
ErnpTID
EmpTitle
Add Add All

Current Selection:

T1.Em ETIHE Mew Expression
Edit Expression

Remove

Remowe All

Mowve Up Mowve Down

" OK » Cancel

13. Select the "OK" button to return to the Query Builder.
14. Right click on the "Titles" table under "Tables/Views In Use", and choose "GROUP BY" from the

speed menu.
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Fl GrROUP BY ot

Column Mame

Table: Titles (Employee Titles List) W

[EmpTitle ]

O Ascending () Descending gk Add

Current Selection

| T1.EmpTitle ASC

Mawve Up Move Down == Remove

HAVIMG Clause

 Cancel

15. Select the "EmpTitle" column, leave the "Ascending" radio button selected, and click the "Add"
button.
16. Select the "OK" button to return to the Query Builder.

In the Query Builder main window, you should see the SQL syntax displayed in the bottom of the
page as:

SELECT T1.EmpTitle,(COUNT( T2.EmpID ))
FROM Titles T1, Employee T2

WHERE T1.EmpTID = T2.EmpTID

GROUP BY T1.EmpTitle

17. Now, browse the query results by selecting "Query" > "Browse Query" from the main Menu Bar.
The results should look like the following:

Copyright © 1982-2025 R:BASE Technologies, Inc.



Reference Index 53

E

m Data Browser. . .[Titles T1,Employee T2] o= ﬁl
n : " : 7 5 g =
EE I | F v o ean K | ﬁ g UF =

R e e R EsE e D
T1.EmpTitle T
] 1

Director Marketing

3
Office Manager 3
Outside Sales 1

Receptionist 2
| sales Clerk 2

14 | 4| Record: 1 O b| |

View as Grid ‘-flew as Row | View as Tree Grid |

Table Marne: Titles T Employee T2 S, Browse Mode  Field Mame: T1.EmpTitle Datatype

The results should display a column of employee titles, and the number of employees with each title.
Close the Data Browser window.

A HAVING clause can be added to only display job titles with "sales" in the name.

18. Right click on the "Titles" table under "Tables/Views In Use", and choose "GROUP BY" from the
speed menu.
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Fl GrROUP BY ot

Column Mame

Table: Titles (Employee Titles List) W

EmpTitle

O Ascending () Descending gk Add

Current Selection

| T1.EmpTitle ASC

Mawve Up Move Down == Remove

HAVING Clause
EmpTitle COMNTAINS *Sales’

 Cancel

19. Within the "HAVING Clause" panel, enter: EmpTitle CONTAINS 'Sales'
20. Select the "OK" button to return to the Query Builder.

In the Query Builder main window, you should see the SQL syntax displayed in the bottom of the
page as:

SELECT T1.EmpTitle,(COUNT( T2.EmpID ))
FROM Titles T1, Employee T2

WHERE T1.EmpTID = T2.EmpTID

GROUP BY T1.EmpTitle

HAVING EmpTitle CONTAINS 'Sales'

21. Now, browse the query results by selecting "Query" > "Browse Query" from the main Menu Bar.
The results should look like the following:
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E

m Data Browser. . .[Titles T1,Employee T2] @lﬂ“ﬂ'
Y Fle s UF IF
B E AR EE E] e’ D

T1.EmpTitle (COUNT( T2.EmpID )

¥ 4
g = .

D"Edmﬁmemmemba;cr - 1
Cutside 5ales 1
Sales Clerk 2 I
14| 4 | Record: 1 [} | O | |

| View as Grid | View as Row | View as Tree Grid

Table Marne: Titles T1,Employee T2 S Browse Mode  Field Name: T1.EmpTitle Datatypse

The results should display a column of employee titles that contain the word "sales" in the name, and the
number of employees with each title. Close the Data Browser window.

A HAVING clause can also be used to only display limited results based upon employee titles that occur
more than once.

22. Right click on the "Titles" table under "Tables/Views In Use", and choose "GROUP BY" from the
speed menu.
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Fl GrROUP BY ot

Column Mame

Table: Titles (Employee Titles List) W

[EmpTitle ]

O Ascending () Descending gk Add

Current Selection

i T1. EmpTitle ASC

Mawve Up Move Down == Remove

HAVIMG Clause
COUNT (EmpTitle) = 1

 Cancel

23. Within the "HAVING Clause" panel, enter: COUNT (EmpTitle) > 1
24. Select the "OK" button to return to the Query Builder.

In the Query Builder main window, you should see the SQL syntax displayed in the bottom of the
page as:

SELECT T1.EmpTitle,(COUNT( T2.EmpID ))
FROM Titles T1, Employee T2

WHERE T1.EmpTID = T2.EmpTID

GROUP BY T1.EmpTitle

HAVING COUNT (EmpTitle) > 1

25. Now, browse the query results by selecting "Query" > "Browse Query" from the main Menu Bar.
The results should look like the following:
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m[}ata Browser. . [Titles T1,Employee T2] | - || (=] ||ﬁ|
& I= = [:;, =
BB A S QIEEE = ¢ N
L =] ."f'ﬂl A 171 i L 5 '?'
ar il R |H P @ MAHEB | EEE e’ D
T1.EmpTitle [CGUNT{'IE.EmpIDJ”
3 Director Marketing 3
Office Manager 3
Receptionist 2 I
Sales Clerk 2
14| 4 | Record: 1 [} | O | |
View as Grid | View as Row | View as Tree Grid |
Table Marne: Titles T1,Employee T2 S Browse Mode  Field Name: T1.EmpTitle Datatypse

The results should display a column of employee titles that occur more than once. Close the Data
Browser window.

If you wish to save the query, follow the below steps.

From the main Menu Bar, select "File" > "Save Query As View..."

In the dialog, enter "JobTitle" within the "View Name:" field.

In the dialog, enter "Employee Job Titles" within the "View Comment:" field.
Select the "OK" button.

Close the Query Builder by selecting "File" > "Close" from the Menu Bar.

uhwnNe

In the Database Explorer, the view will be displayed with the name, comment, and number of
columns.

15 Constraints

To control the data that enters your database, you can apply powerful data-integrity rules called
constraints. By applying a constraint to a column, you can prevent irreconcilable and empty data from
being entered. R:BASE uses the following constraints:

e Primary Key - A column or set of columns that uniquely identify a row; in other words, each value in
a primary key column is unique. A primary-key constraint prevents duplicate (non-unique) and null
values from being entered. Even if you do not specifically define a constraint, all tables (in a well-
designed database) should have a primary key. You can define one primary key per table.

e Foreign Key - A column or set of columns that match values in a particular primary key or unique
key defined in a different table. A value cannot be inserted or changed.

¢ Unique Key - A column or set of columns that uniquely identify a row; in other words, each value in a
unique-key column is unique. A unique-key constraint prevents duplicate (non-unique) and null values
from being entered. The only difference between a unique key and a primary key is that you can
define multiple unique keys per table.

e Unique Index - A column or set of columns that uniquely identify a row, but cannot be referenced like
a primary key or unique key. The differences between a unique key and a unique index is that the
unique key must be defined a Not NULL.
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e Not NULL - Placing a not null constraint on a column requires that the data in the column must contain
a value, and cannot be null. This prevents users from adding a "blank" value. A not null constraint
cannot be added if the column already contains null values.

Constraints cannot be turned off and are always enforced; you must delete the constraint if you do not
want it. However, because R:BASE works with constraints faster, use constraints instead of rules when
possible.

You can remove constraints from columns. If you want to remove a primary- or unique-key constraint,
you must first remove the foreign-key constraints that refer to it.

See also:

ALTER TABLE
CREATE INDEX
SET FASTFK
Data Designer

Cue Banner Display

The cue banner displays a faint, or grayed, text message that appears in a field. The cue banner is
displayed within the field until the cursor focus lands on the field or when keystrokes are entered, after
which the message disappears. The cue banner can be used with DB Edit and Variable Edit form controls,
and the settings are available on the "Additional" tab of the object properties. A message and show
focused setting are available for the cue banner. An example for is provided within the RRBYW20 sample
database. Locate and run the "CueBanner" form.

= Cue Banner
Specifies a text hint to Cue Banner
appear in the field, which
disappears when the focus
lands on the field Chow Eoarsed

Show Focused

Specifies if the hint remains

until keystrokes are pressed

(Windows Vista, 7, and

higher only)

In the following sample form, the cue banner "Enter User Name" and "Enter Password" are displayed in
the edit fields.
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Login
User Name: Enter User Name
Password: Enter Password
L) |E Login N Cancel

Once the focus lands on the "User Name" field, the cue banner disappears.

-

Lagin

User Name: |

Password: Enter Password

B cancel

e

[E- Login

59

After entering text and moving to the next field, the cue banner does not return for the "User Name"

field.

In the "Password" field, the cue banner is set to remain until keystrokes are pressed for the field. This
optional setting in only support with Windows Vista, 7, and higher.
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Login

User Name: Maxwell Parker

Password: Enter Phssword

IE- Login B cancel

e

After entering text, the cue banner disappears.

i ™

Lagin

User Hame: Maxwell Parker

Password: ***********-ﬁ

IE- Login B cancel

e

The PROPERTY command can also be used to specify the cue banner.

PROPERTY DBUser Name CUEBANNER ' Enter User Nane'
PROPERTY DB_Password CUEBANNER ' Ent er Password'
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1.7

Cursors Explained

A cursor is a valuable programming tool. It is a pointer to rows in a table. A cursor lets you step through
rows one by one, performing the same action on each row. You can set a cursor to point to all the rows
in a table or to a subset of rows. A cursor is set using the DECLARE CURSOR command.

The DECLARE CURSOR command does not work by itself, but is really a sequence of commands. In
addition to the DECLARE CURSOR, the OPEN and FETCH commands are required. A WHILE loop is used
to step through the rows and perform the programmed action on each row. The CLOSE or DROP
command is used after the cursor has stepped through all the rows.

The basic sequence of commands for a cursor is as follows:

DECLARE cl CURSCR FCR +

SELECT custid, conpany FROM customer
OPEN c1
FETCH c1 I NTO vcustidl INDI indl, vconpany |INDI ind2
VWHI LE SQLCODE <> 100 THEN

-- Place code for row by row actions here.

FETCH c1 I NTO vcustidl INDI indl, vconpany |INDI ind2
ENDWHI LE
DROP CURSOR c1

The DECLARE CURSOR command names the cursor and defines the set of rows. The cursor name is then
used in the OPEN, FETCH, CLOSE, and DROP commands that reference it. A cursor name can be up to 18
characters long and follows the same naming conventions as all other names in R:BASE.

More than one cursor can be defined and open at a time. SELECT is used in the DECLARE CURSOR to
identify the rows to step through. The SELECT part of a cursor declaration can point to rows from a single
table or from multiple tables, and can choose all or only some of the columns from a table. You can use
the GROUP BY clause as well as the WHERE and ORDER BY clauses of SELECT.

The OPEN command initializes the cursor and tells R:BASE you are ready to retrieve a row of data from
the cursor. The OPEN command positions the cursor at the first row of the set of data defined by the
SELECT in the cursor declaration.

The FETCH command retrieves a row of data into the specified variables. The number of variables must
match the number of columns listed in the SELECT part of the DECLARE CURSOR command. Each
variable has a corresponding indicator variable, which tells if a NULL value was retrieved. The list of
variable pairs - data variable and indicator variable - is separated by commas.

The FETCH command sets SQLCODE, the SQL error variable. If a row was retrieved, SQLCODE is set to
0. After the last row is retrieved, FETCH sets SQLCODE to 100 - no more data. Using SQLCODE as the
condition for the WHILE loop lets you easily retrieve and act on each successive row. Placing a second
FETCH command immediately before the ENDWHILE command keeps fetching rows until the end of data
is reached. Then the loop exits.

Within the WHILE loop, place whatever commands are needed to operate on each row. You can look up
additional data, perform mathematical calculations, update data, and so on.

When the cursor completes and the WHILE loop is exited, the cursor is dropped with the DROP CURSOR
command. A cursor hame must be dropped before it can be declared again. DROP removes a cursor
definition from memory; to use the cursor again, it must be declared with the DECLARE CURSOR
command. CLOSE leaves a cursor definition in memory; to use the cursor again, it is opened with the
OPEN command. After a cursor has been closed, an OPEN repositions the pointer at the first row of the
cursor definition. CLOSE is most often used with nested cursors, DROP with individual cursors.

When a cursor is open, you can use a special WHERE clause option, WHERE CURRENT OF cursorname.
This WHERE clause works with the UPDATE, DELETE, and SELECT commands to perform the specified
action on the row the cursor is currently pointing at. The DELETE deletes the entire row; the SELECT, and
UPDATE only operate on columns included in the SELECT part of the DECLARE CURSOR command. Note
that not every cursor definition supports use of the WHERE CURRENT OF cursorname.
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It is not required to use the WHERE CURRENT OF cursorname in your WHERE clause. A WHERE clause
that explicitly points to a row of data using values stored in variables can be used. The unique row
identifier is fetched into a variable, then that value is used to access rows in the cursor table or other
tables.

-- The special WHERE cl ause WHERE CURRENT OF
-- points to the current row of the cursor.
SELECT custid, conpany FROM custoner +
VWHERE CURRENT OF cl

UPDATE customer SET custid = (custid + 1000) +
WHERE CURRENT OF cl

DELETE FROM custonmer WHERE CURRENT OF cl

-- Alternatively, use an explicit WHERE
-- clause to access a row.

SELECT custid, conpany FROM custoner +
WHERE custid = .vcustid

UPDATE customer SET custid = (custid + 1000) +
WHERE custid = .vcustid

DELETE FROM custoner WHERE custid = .vcustid

This is the basic cursor structure. Other types of cursors and cursor structures that are used are: multi-
table cursors, hon-updatable cursors, nested cursors, resettable cursors, and scrolling cursors. Each is
briefly described below.

Multi-Table Cursors

A multi-table cursor includes more than one table in the SELECT part of the cursor declaration. The tables
can be linked directly within the DECLARE CURSOR command; avoiding steps to define a view to retrieve
data from more than one table.

The DECLARE CURSOR command has the full capabilities of the SELECT command to do multi-table
queries. As with the SELECT command itself, you list the columns to retrieve, the tables to get the data
from, then link the tables in the WHERE clause. For example,

-- Select data from both the Customner

-- and Transmaster tables.

DECLARE Cl1 CURSOR FOR SELECT +

custid, company, transid, transdate, invoicetotal +
FROM cust oner, transnaster +
VWHERE custoner.custid = transnmaster.custid

OPEN C1

-- The fetch retrieves all the specified colums into variabl es.
FETCH C1 I NTO vcustidl INDl indl, vconpany INDI ind2 +

vtransid INDl ind3, vtransdate INDl ind4, vinvoicetotal IND ind5
WHI LE SQLCODE <> 100 THEN

-- Place code for row by row actions here.
-- An explicit WHERE cl ause must be used,
-- WHERE CURRENT OF is not supported with
-- nmulti-table cursors.
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-- Get the next row
FETCH C1 I NTO vcustidl INDI indl, vconpany |INDI ind2 +
vtransid INDI ind3, vtransdate |INDlI ind4, vinvoicetotal |IND ind5
ENDWHI LE
DROP CURSOR C1

Notice that the basic structure of the cursor commands doesn't change. You still declare the cursor, open
it, fetch the first row, then use a WHILE loop to step through each row. There is no limit to the number of
tables that can be included in a DECLARE CURSOR command. The tables are joined together in the same
way they are joined with a regular SELECT command.

A multi-table cursor definition is a non-updatable cursor, however. You cannot update the cursor directly
by using WHERE CURRENT OF cursorname. You must use explicit WHERE clauses to access the cursor
tables.

1.7.2 Non-Updatable Cursors

A non-updatable cursor is one that does not support use of the special WHERE clause WHERE CURRENT
OF cursorname. An explicit WHERE clause must be used to access data in the tables.

A non-updatable cursor is a multi-table cursor, or a cursor that is defined, for example, using the GROUP
BY clause. The SELECT command that defines the cursor rows does not allow the cursor to point back to
a single specific row in a table.

Non-updatable cursors are a very useful part of the DECLARE CURSOR structure. Use the power of the
SELECT command in the DECLARE CURSOR declaration to dramatically improve the performance of a
cursor. The more work the cursor does, the less your program has to do and the faster and more
efficiently it will run.

When using a non-updatable cursor, make sure you fetch a unique row identifier for use in WHERE
clauses.

1.7.3 Nested Cursors

A nested cursor involves two DECLARE CURSOR definitions. The second cursor is dependent on the first
and its cursor definition uses a variable value fetched by the first cursor.

There is a specific structure recommended for nested cursors - a row is retrieved from cursor one, then
the matching rows in cursor two are retrieved and stepped through. Then the next row is retrieved from
cursor one and its matching rows from cursor two are stepped through. The process continues until all
rows have been retrieved from cursor one.

Example

-- The DECLARE commands are done together
-- at the top of the program
-- An OPEN cursor does not need to i mediately
-- follow the correspondi ng DECLARE CURSCR conmand
SET VAR vcustid | NTEGER
DECLARE cl1 CURSOR FOR SELECT custid, conpany +
FROM cust omer ORDER BY conpany
-- The second cursor uses a variable in the
-- WHERE cl ause. This variable, vcustid, mnust be
-- defined earlier in the program
-- The cursor retrieves rows for a single custoner only
DECLARE c2 CURSOR FOR +
SELECT custid, contfname, contlnane +
FROM cont act WHERE custid = .vcustid
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-- Cursor cl is opened and the first rowretrieved
-- fromthe Custoner table

OPEN c1

FETCH c1 I NTO vcustidl INDI indl, vconpany |NDI ind2
VH LE SQLCODE <> 100 THEN

-- Cursor c2 is opened, it points to all the
-- rows in the Contact table that match the
-- custid fetched into vcustid by cursor cl.
OPEN c2

-- Get the first row fromthe contact table and step

-- through all matching rows.

FETCH c2 | NTO vcustidl INDI indl, vfirstnane INDl ind2, +
vl astname | NDI ind3

VWHI LE SQLCODE <> 100 THEN

-- Place code here to do row by row actions

--Get the next row for cursor c2
FETCH c2 I NTO vcustidl INDl indl, vfirstnane INDl ind2, +
vl astnanme | NDI ind3
ENDWHI LE

-- After all the matching rows in the contact table
-- have been processed, close cursor c2 and get the
-- next row fromthe Custoner table.

-- Cursor c2 is closed and not dropped because

-- the definition will be reused for the next

-- row from cursor cl.

CLOSE c2

-- Get the next row for cursor cl
FETCH c1 I NTO vcustidl INDl indl, vconpany |NDl ind2
ENDWHI LE

-- Both cursors are dropped when all the rows
-- in the Custoner table have been retrieved.
DROP CURSOR c2
DROP CURSOR cl1

You can use the same WHILE loop condition, SQLCODE <> 100, for both cursors. This works very well
and there is no conflict between the two loops. The relative FETCH command sets the value of SQLCODE.
Notice that the FETCH from cursor c2 is right before the ENDWHILE of the inner WHILE loop ensuring that
that FETCH command is the one being tested by the WHILE loop. The FETCH from cursor c1 is right
before the ENDWHILE of the outer WHILE loop, which then continues based on cursor c1. This placement
of the DECLARE, OPEN, FETCH, WHILE, and ENDWHILE statements will always work. Just make sure the
ENDWHILE is the next command after the FETCH.

With nested cursors, the inner cursor is closed and opened so that it always references the matching
rows from the outer cursor. An alternative to opening and closing the inner cursor is to use the RESET
option on the OPEN command.
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1.7.4 Resettable Cursors

A DECLARE CURSOR can use a variable in its WHERE clause. Each time the cursor is opened, the WHERE
clause is reevaluated using the current variable value and identifies a new set of data.

You can CLOSE and OPEN a defined cursor, or use the OPEN cursorname RESET command. Don't use the
CLOSE command if you place the RESET option on the OPEN command. The RESET option automatically
reevaluates the variable value and identifies a new set of data for the cursor.

OPEN cursorname RESET is commonly used with nested cursors. The second cursor is dependent on a
variable fetched by the first cursor. By using RESET, you won't need to CLOSE the inner cursor each
time.

Using the RESET option on OPEN is faster using than the OPEN, CLOSE sequence of commands.

1.7.5 Scrolling Cursors

Normally, cursors move through the data in one direction only, from top to bottom. They move forward
one-by-one through the set of defined rows. Once a row has been accessed and passed over, you can't
get back to it. The rows can be ordered in the cursor definition - the top to bottom order is not
necessarily the table order.

When a cursor is defined as a scrolling cursor, you gain the capability of moving both forwards and
backwards through the rows of data and can also jump past rows.

To define a cursor as a scrolling cursor, include the word SCROLL in the DECLARE CURSOR command.
For example,

DECLARE c1 SCROLL CURSCR FOR SELECT ...

The word SCROLL comes right after the cursor name. If SCROLL is not included in the cursor definition,
the cursor can only move forward through the rows one at a time.

Once a cursor is defined as a scrolling cursor, a number of additional options on the FETCH command
become available. These options are as follows; note that the directions and positions are based on the
order of the rows as specified by the DECLARE CURSOR command, not on the order of the rows in the
actual table:

NEXT - The default option if none is specified on the FETCH command. NEXT moves the cursor forward
through the rows, it gets the next available row based on the current cursor position. NEXT steps through
the rows one-by-one going forward.

PRIOR - Moves the cursor backwards through the rows. The PRIOR option gets the previous row based
on the current cursor position, and steps through the rows one-by-one going backwards.

FIRST - Moves the cursor from its current position to the first row. This option jumps immediately to the
first row as determined by the DECLARE CURSOR command. A FETCH NEXT then finds the second row.
The cursor is repositioned at the beginning of the set of rows.

LAST - Moves the cursor from its current position immediately to the last row as specified by the
DECLARE CURSOR command. A FETCH PRIOR then finds the next to last row; a FETCH NEXT returns
"end of data encountered". LAST jumps over the rows between the current cursor position and the last
row.

ABSOLUTE n - Moves the cursor the specified number of rows from the first row of data as determined
by the DECLARE CURSOR and OPEN commands. A positive number must be specified; you can't use this
option to move backwards. The intervening rows are jumped over. You can't jump past the last row; if
the number given is greater than the number of rows retrieved, an "end of data" error is returned.

RELATIVE n - Moves the cursor the specified number of rows from the current cursor position. This
option moves the cursor either forwards or backwards - forwards if a positive number is specified,
backwards if a negative number is specified. The intervening rows are jumped over. You can't jump past
the last row or the first row; an "end of data" error is returned if the specified number would take you
past the beginning or end of the selected rows.
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Example

To see how a scrolling cursor can be used in an application, imagine you have a group of customers to
contact each day. The scrolling cursor retrieves the list of customers for today. They are ordered by
company name. The first row is brought up in a menuless form. The form remains on the screen when
you are done with the record, and a CHOOSE menu pops up giving the user choices as to which record to
select next.

You can: move through the list of customers one-by-one, both forwards and backwards, jump to the last
record and back to the first record, jump past a group of records, and search for a particular record by
last name or by company name

Each time you select a record, the cursor is repositioned ready for the next selection.

- - WALKLI ST. RVD
--scroll through a list of custoners
SET MESSACGE OFF
SET ERROR MESSAGE OFF
SET VAR vCheckCursor | NTEGER = (CHKCUR('cl'))
I F vCheckCursor = 1 THEN
DROP CURSOR c1
ENDI F
CLS

--Define the scrolling cursor

DECLARE Cl1 scroll CURSOR FOR +
SELECT Custld, LastName, Conpany FROM Custoner +
VWHERE cal | date = . #DATE ORDER BY Conpany

--Open the cursor and get the first row

OPEN C1

FETCH FI RST FROM C1 | NTO +
VCustld INDI |Custld, V_Lastnane |NDI |Lastnane, VConpany | NDI
| Conpany

VHI LE SQLCODE <> 100 THEN

--Bring up the formwith the data fromthe first row
--After the formis closed, choose fromthe nmenu which record to
retrieve next
EDI T USI NG Cust Form WHERE Custld = .VCustld
CHOOSE VAction FROM #LI ST +
' Next Custoner, Previ ous Customer,Junp Forward "n",Junp Backward

n", +
Last Customer, First Custoner, Search by Last Nane, Search by
Conpany' +

TI TLE ' Sel ect Custoner' CAPTION ' Choose' LINES 8 FORMATTED
I F VAction = '[Esc]' THEN

RETURN
ENDI F

--The swi tch/case bl ock deterni nes which record to retrieve
SW TCH (. VAction)

--Mbve forward one row at a tine
CASE ' Next Custoner'
FETCH NEXT FROM C1 | NTO +
VCustld INDI |Custld, VLastnane |INDI |Lastnane, +
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VConpany | NDI | Conpany

--If already on the last row, stay there

I F SQLCODE = 100 THEN
FETCH LAST FROM C1 | NTO +
VCustld INDI |Custld, VLastnane |NDI |Lastnane,
VConpany | NDI | Conpany

ENDI F

BREAK

--Mbve backward one row at a tine
CASE ' Previ ous Custoner'
FETCH PRI OR FROM C1 | NTO +
VCustld INDI |Custld, VLastnane |INDI | Lastnane,
VConpany | NDI | Conpany

--If already on the first row, stay there

| F SQLCODE = 100 THEN
FETCH FI RST FROM C1 | NTO +
VCustld INDI |Custld, VLastname |NDI | Lastnane,
VConpany | NDI | Conpany

ENDI F

BREAK

--Move forward the specified nunber of records
CASE ' Junp Forward "n"'

DI ALOG ' How many to junp forward? VNunr4 VEndKey 1

SET VAR VPl us = (I NT(.VNum)

--R BASE counts fromthe current cursor position
FETCH RELATIVE .vplus FROM C1 | NTO +
VCustld INDI |Custld, VLastnanme |NDI |Lastnane,
VConpany | NDI | Conpany

+

+

+

+

67

--1f the number of records to junp past takes you beyond the | ast

--record, the last record is retrieved
| F SQLCODE = 100 THEN
FETCH LAST FROM C1 | NTO +

VCustld INDI | Custld, VLastnane |INDI |Lastnane,

VConpany | NDI | Conpany
ENDI F
BREAK

--Move backward the specified nunber of records
CASE ' Junp Backward "n"'

DI ALOG ' How many to junp backward?' VNun4 VEndKey 1

SET VAR VM nus = (INT(.VNum) * -1)

--R BASE counts fromthe current cursor position
FETCH RELATI VE .vminus FROM Cl1 | NTO +
VCustld INDI |Custld, VLastname | NDI |Lastnane,
VConpany | NDI | Conpany

--1f the number of records to junp past takes you beyond the

first

+
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--record, the first record is retrieved
| F SQLCODE = 100 THEN
FETCH FI RST FROM C1 | NTO +
VCustld INDI |Custld, VLastnane |INDl |Lastnane, +
VConpany | NDI | Conpany
ENDI F
BREAK

--Junp to the last record Next customer fromthe last record returns
end- of - dat a
CASE ' Last Custoner'
FETCH LAST FROM C1 | NTO +
VCustld INDI |Custld, VLastnane |INDI |Lastnane, +
VConpany | NDI | Conpany
BREAK

--Junmp to the first record Prior custoner fromthe first record
returns end-of-data
CASE ' First Custoner'
FETCH FI RST FROM C1 | NTO +
VCustld INDI |Custld, V_Lastnane |INDI |Lastnane, +
VConpany | NDI | Conpany
BREAK

--Pronpt for the last nane to find
CASE ' Search by Last Nane'
SET VAR vsearch = NULL
DI ALOG ' Enter the last nanme to find +
VSearch VEndKey 1
| F VEndKey = '[Esc]' THEN
BREAK
ENDI F

VWHI LE #PI <> 0.0 THEN

--Search forward for a matching record

FETCH NEXT FROM c1 | NTO +
VCust I D INDI |Custld, VLastnanme | NDI |Lastnanme, +
VConpany | NDI | Conpany

--If a match is found, the row is displayed and the cursor
reposi tioned
--at that row
I F VLast nanme CONTAI NS . VSearch THEN
BREAK
ENDI F

--1f no match was found, the search can be continued fromthe
first row
I F SQLCODE = 100 THEN
DI ALOG ' No mat ch found. Continue search from begi nni ng?" +
VResp VEndKey YES
I F VEndKey = '[Esc]' THEN
BREAK

Copyright © 1982-2025 R:BASE Technologies, Inc.



Reference Index 69

ENDI F

IF VResp = ' YES' THEN
FETCH FI RST FROM c1 I NTO +
VCust I D INDI | Custld, VLastnane |INDI |Lastnane, +
VConpany | NDI | Conpany
| F VLast nanme CONTAI NS . VSearch THEN
BREAK
ENDI F
ELSE
--1f the search is not continued, the last rowis
retrieved
FETCH LAST FROM c1 I NTO +
VCust I D INDI | Custld, VLastnane |INDI |Lastnane, +
VConpany | NDI | Conpany
BREAK
ENDI F
ENDI F
ENDVWHI LE
BREAK

--Pronpt for the conpany nane to find
CASE ' Search by Conpany
SET VAR VSearch = NULL
DI ALOG ' Enter the conpany to find +
VSearch VEndKey 1
| F VEndKey = '[Esc]' THEN
BREAK
ENDI F

--Search forward for a matching conpany record If a match is
f ound,
--the row is displayed and the cursor repositioned at that row
WHI LE #PI <> 0.0 THEN
FETCH NEXT FROM c1l | NTO +
VCustI D INDI |Custld, VLastname |NDI |Lastnanme, +
VConpany | NDI | Conpany
I F VConpany CONTAI NS . VSearch THEN
BREAK
ENDI F

--If no match was found, the search can be continued fromthe
first row
I F SQLCODE = 100 THEN
DI ALOG ' No match found. Continue search from begi nning?" +
VResp VEndKey YES
| F VEndKey = '[Esc]' THEN
BREAK
ENDI F
IF VResp = 'YES' THEN
FETCH FI RST FROM c1 I NTO +
VCustI D INDI |Custld, VLastnane |INDI |Lastnane, +
VConpany | NDI | Conpany
I F VConmpany CONTAINS . VSearch THEN
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BREAK

ENDI F

ELSE

--1f the search is not continued, the last rowis

retrieved.

FETCH LAST FROM c1 | NTO +
VCust I D INDI | Custld, VLastnane |INDl |Lastnane, +
VConpany | NDI | Conpany

BREAK
ENDI F
ENDI F
ENDWHI LE
BREAK
ENDSW
ENDWHI LE
DROP CURSOR C1
RETURN

1.7.6 Optimizing Cursors

DECLARE CURSOR is not always the fastest way to accomplish a task, particularly an UPDATE or an
INSERT. If you can replace your DECLARE CURSOR routine with a single SQL command, you will
dramatically improve performance. However, some tasks require a DECLARE CURSOR.

Let the cursor do the work

To improve the performance of a DECLARE CURSOR routine, do as much work in the DECLARE CURSOR
as possible. This is the single most important factor in improving cursor performance. Do whatever work
can be done in the SELECT command part of the DECLARE CURSOR - select as many columns of data as
possible and also do calculations there if you can. The DECLARE CURSOR does the operation only once;

inside the WHILE loop, the command is repeated for each row that is stepped through.

To do actions for unique rows only, use SELECT DISTINCT in the cursor definition instead of adding code
to your WHILE loop to test the row values to see if they are the same or different. Use the SELECT
functions to sum, average, count and so on in the cursor definition instead of for each row in the WHILE
loop. Select as many columns as possible in the DECLARE CURSOR rather than retrieve the data each
row in the WHILE loop.

The fewer commands repeated in the WHILE loop, the faster your DECLARE CURSOR will run. Remember
that each command in the WHILE loop is repeated for each row retrieved by the DECLARE CURSOR. Use

optimized variables in the WHILE loop -initialize each variable outside the WHILE loop, and do not change
the data type of variables in the loop.

Following are two examples showing progressive changes made to a DECLARE CURSOR routine to
improve performance.

Example 1 - posting. The task is to sum the extended price column in the transaction detail, Transdetail,
table for each transaction ID, then update the transaction header, Transmaster, table with the sum. An
initial approach is to declare a cursor on the header table, then step through all matching rows in the
detail table. After all the matching detail rows have been processed, the header table is updated.

*(POST1. RVMD -- the worst case)
-- nested declare cursors
-- strictly linear programi ng
SET VAR vtotal CURR
DECLARE c1 CURSOR FOR SELECT transid, netanmount +
FROM tr ansnast er
OPEN c1
FETCH c1 INTO vtransid IND vindl, vnetanount |NDI vind2
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VWHI LE SQLCODE <> 100 THEN
DECLARE c2 CURSOR FOR SELECT extprice +
FROM transdetail WHERE transid = .vtransid
OPEN c2
FETCH c2 I NTO vprice INDl vind3
VWHI LE SQLCODE <> 100 THEN
SET VAR vtotal = (.vtotal + .vprice)
FETCH c2 I NTO vprice INDl vind3
ENDVWHI LE
DROP CURSOR c2
UPDATE transnaster SET netanpunt = .vtotal +
VWHERE CURRENT OF cl
SET VAR vtotal = NULL
FETCH cl1 INTO vtransid INDl vindl, vnetanount |NDI vind2
ENDVWHI LE
DROP CURSOR c1

We can speed up this code by following the recommended structure for nested cursors. If we move the
second DECLARE CURSOR out of the WHILE loop and reset the cursor instead of dropping it, this
command file will execute faster. However, the best way to improve this code is by removing the second
DECLARE CURSOR altogether. We don't need to step through all the rows in the detail table - we can
compute the sum with a single SELECT command.

*(POST2.RVMD - a little bit better)
-- use the SELECT or COVPUTE conmand
-- to calculate the suminstead of a nested cursor
SET VAR vprice CURR = NULL
DECLARE c1 CURSOR FOR SELECT transid, netanmount +
FROM t r ansnast er
OPEN c1
FETCH c1 INTO vtransid I NDl vindl, vanmnount |INDI vind2
VWHI LE SQLCODE <> 100 THEN
SELECT SUM extprice) INTO vprice +
FROM transdetail WHERE transid = .vtransid
-- if no matching rows in the Transdetail table,
-- vprice is null
IF vprice I'S NOT NULL THEN
UPDATE transnmaster SET netanpunt = .vprice +
VWHERE CURRENT OF c1
ENDI F
SET VAR vprice = NULL
FETCH c1 INTO vtransid I NDl vindl, vanmnount |INDI vind2
ENDWHI LE
DROP CURSOR c1

This simple change reduced the number of commands in the program, which in turn improved
performance. All the commands inside the WHILE loop still need to be executed for as many rows as are
in the Transmaster table, however. The Transmaster table has fewer rows than the Transdetail table, so
a valid assumption is to place the cursor on the Transmaster table to repeat the WHILE loop the fewest
times.

However, if we place the cursor on the detail table instead of on the header table, the sum can be
calculated directly in the DECLARE CURSOR. Because the command is grouped by the transaction ID, the
same number of rows is retrieved by the cursor. The only commands to repeat in the WHILE loop are the
UPDATE and the FETCH to get the next row. At first this might seem backwards, but computing the sum
in the DECLARE CURSOR is much faster.
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*(POST3. RVMD - better yet)
-- declare the cursor on the detail table and
-- do the sumdirectly in the cursor definition
DECLARE cl1 CURSOR FOR SELECT transid, SUM extprice) +
FROM transdetail GROUP BY transid
OPEN c1
FETCH c1 INTO vtransid INDI vindl, vprice IND vind2
VWHI LE SQLCODE <> 100 THEN
-- this is a non-updatable cursor so an explicit
-- VWHERE cl ause is used
UPDATE transnmaster SET netanount = .vprice +
WHERE transid = .vtransid
FETCH c1 INTO vtransid INDI vindl, vprice IND vind2
ENDWHI LE
DROP CURSOR c1

The number of commands has been reduced by over half from the first program, and performance by
more than that. The multi-table update command is actually the fastest way to accomplish this task.

*(POST4.RVMD - do a multi-table update if you can)
-- multi table update conmand, a view is used
-- to first calculate the sumand create a
-- one-one relationship
DROP VIEW v_trans
CREATE VIEWvVv_trans (transid, amunt) AS +
SELECT transid, SUMextprice) +
FROM transdetail GROUP BY transid
UPDATE transmaster SET netanmpunt = amount +
FROM transmaster ,v_trans t2 +
WHERE transmaster.transid = t2.transid

Example 2 - a quick report. The task here is to create a quick report of companies from the Customer
table and their corresponding contact names from the Contact table. Using nested cursors makes printing
the company information once followed by the many rows of contact information easier.

*( CUSTREP1. RMD - the worst case)

-- nested cursors are used with the declare for
-- the second cursor inside the while | oop of

-- the first cursor. Also, the data is retrieved
-- with a SELECT command i nstead of in the

-- cursor definition

-- Dropping a cursor before you declare it is a

-- technique used to guarantee that the cursor does

-- not exist in nenory. The DROP CURSOR nornally

-- returns an error nessage, so check to verify it

-- exists before dropping it.

SET VAR vCheckCursorl | NTEGER

I F vCheckCursorl = 1 THEN
DROP CURSOR cl1

ENDI F

SET VAR vCheckCursor?2 | NTEGER

I F vCheckCursor2 = 1 THEN
DROP CURSOR c2

ENDI F

( CHKCUR(' c1'))

( CHKCUR(' ¢2'))
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-- Only the unique row identifier is specified in

-- the cursor definition

DECLARE c1 CURSOR FOR SELECT custid FROM custoner +
ORDER BY custid

OPEN c1

FETCH c1 I NTO vcustid I NDI indl

WHI LE SQLCODE <> 100 THEN

-- Retrieve and display the rest of the

-- data for a customer

SELECT conpany, custaddress, custcity, +
custstate, custzip, custphone INTO +
vconpany INDI vil, vaddress INDI vi2, +
vcity INDI vi3, vstate IND vi4, +
vzi pcode INDI vi5, vphone INDI vi6 +
FROM cust oner WHERE custid = .vcustid

SET VAR vcsz = (.vcity +',' & .vstate & .vzipcode)

WRI TE .vcustid, .vconpany

WRI TE . vaddr ess

WRI TE . vcsz

-- Declare a cursor to identify matching contact rows
DECLARE c2 CURSOR FOR SELECT contfnane, contlnanme +
FROM contact WHERE custid = .vcustid
OPEN c2
FETCH c2 INTO vfnane INDI i1, vliname INDI i2
WHI LE SQLCODE <> 100 THEN
SET VAR vfullnanme = (.vfnane & .vl nane)
WRI TE . vful | nane
FETCH c2 INTO vfnane INDI i1, vliname INDI i2
ENDWHI LE
DROP CURSOR c2
FETCH c1 I NTO vcustid INDI indl
ENDWHI LE
DROP CURSOR c1

The next code segment shows the recommended structure for nested cursors. The second DECLARE
CURSOR is moved to the top of the program, and the second cursor is opened and closed, not declared
and dropped. Just this simple change improves performance.

*( CUSTREP2. RMD - nove cursor out of VHI LE | oop)
SET VAR vCheckCursorl INTEGER = (CHKCUR('cl'))
I F vCheckCursorl = 1 THEN

DROP CURSOR cl1
ENDI F
SET VAR vCheckCursor2 I NTEGER = (CHKCUR('c2'))
I F vCheckCursor2 = 1 THEN

DROP CURSOR c2
ENDI F

SET VAR vcustid | NTEGER
DECLARE cl1 CURSOR FOR SELECT custid +
FROM cust oner ORDER BY custid
DECLARE c2 CURSOR FOR SELECT contfnanme, contlname +

Copyright © 1982-2025 R:BASE Technologies, Inc.



R:BASE 11 Reference Index

FROM cont act WHERE custid = .vcustid

-- CGet the first row of data for a custoner
OPEN c1

FETCH c1 I NTO vcustid INDI indl

WHI LE SQLCODE <> 100 THEN

-- Retrieve and display the rest of the

-- data for a customer

SELECT conpany, custaddress, custcity, +
custstate, custzip, custphone INTO +
vconpany INDI vil, vaddress INDI vi2, +
vcity INDI vi3, vstate IND vi4, +
vzi pcode INDI vi5, vphone INDI vi6 +
FROM cust oner WHERE custid = .vcustid

SET VAR vcsz = (.vcity +',' & .vstate & .vzipcode)

WRI TE .vcustid, .vconpany

WRI TE . vaddr ess

WRI TE . vcsz

-- Open cursor c2, retrieve and display
-- the matching contact data
OPEN c2
FETCH c2 I NTO vfnane INDl i1, vinane INDl i2
WHI LE SQLCODE <> 100 THEN

SET VAR vfullnanme = (.vfnane & .vl nane)

VWRI TE . vful | nanme

FETCH c2 I NTO vfnane INDl i1, vinane INDl i2
ENDWHI LE

-- Close cursor c2 and get the next row of
-- custoner data
CLOSE c2
FETCH c1 I NTO vcustid I NDI indl
ENDWHI LE
DROP CURSOR c1
DROP CURSOR c2

Moving the data retrieval to the DECLARE CURSOR command instead of using a separate SELECT
command again improves performance.

* ( CUSTREP3. RVD)
--retrieve data through DECLARE CURSOR
SET VAR vCheckCursorl INTEGER = (CHKCUR('cl'))
I F vCheckCursorl = 1 THEN
DROP CURSOR cl1
ENDI F
SET VAR vCheckCursor2 I NTEGER = (CHKCUR('c2'))
| F vCheckCursor2 = 1 THEN
DROP CURSOR c2
ENDI F

-- retrieve all the data through the DECLARE CURSOR
-- command i nstead of SELECT
SET VAR vcustid | NTEGER
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DECLARE c1 CURSOR FOR SELECT custid, conmpany, +
cust address, custcity ,custstate, custzip, +
cust phone FROM cust oner ORDER BY custid

DECLARE c2 CURSOR FOR SELECT contfname, contl nane +
FROM cont act WHERE custid = .vcustid

OPEN c1

-- Cet the first row of custonmer data

FETCH c1 I NTO vcustid I NDI indl, vconpany |INDl ind2,+
vaddress INDl ind3, vcity INDI ind4, vstate IND ind5, +
vzip INDI ind6, vphone INDI ind7

WHI LE SQLCODE <> 100 THEN

-- Display the custoner data and open cursor c2 to
-- retrieve the matching contact data
SET VAR vcsz = (.vcity +',' & .vstate & .vzipcode)
WRI TE .vcustid, .vconpany
WRI TE . vaddr ess
WRI TE . vcsz
OPEN c2
FETCH c2 I NTO vfnane INDI i1, vinane INDl i2
VWHI LE SQLCODE <> 100 THEN
SET VAR vfullname = (.vfnane & .vl nane)
VWRI TE . vful | nanme
FETCH c2 I NTO vfnane INDl i1, vinane INDl i2
ENDVWHI LE

-- Close cursor c2 and get the next row of
-- custoner data
CLCSE c2
FETCH c1 I NTO vcustid INDl indl, vconpany |INDl ind2,+
vaddress INDI ind3, vcity INDI ind4, vstate IND ind5, +
vzip INDI ind6, vphone IND ind7
ENDWHI LE
DROP CURSOR cl1
DROP CURSOR c2

Another small change also improves performance - instead of using SET VAR commands within the
WHILE loops to concatenate city, state and zipcode together, and first and last name together, the
concatenation operation can be done in the DECLARE CURSOR command. The concatenation in the
DECLARE CURSOR reduces the number of commands that are repeated for each row and moves the
work to the DECLARE CURSOR command.

*( CUSTREP4. RVD add the concatenation to the DECLARE CURSOR)
SET VAR vCheckCursorl INTEGER = (CHKCUR('cl'))
I F vCheckCursorl = 1 THEN
DROP CURSOR cl1
ENDI F
SET VAR vCheckCursor2 I NTEGER = (CHKCUR('c2'))
I F vCheckCursor2 = 1 THEN
DROP CURSOR c2
ENDI F

SET VAR vcustid | NTEGER
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-- Replace SET VAR commands with expressions in

-- the DECLARE CURSOR

DECLARE c1 CURSOR FOR SELECT custid, conmpany, +

cust address, (custcity + ',' & custstate & custzip), +
cust phone FROM cust oner ORDER BY custid

DECLARE c2 CURSOR FOR SELECT (contfname & contl nane) +
FROM cont act WHERE custid = .vcustid

OPEN c1

-- Retrieve and display the custonmer data
FETCH c1 I NTO vcustid I NDl indl, vconpany |IND ind2, +
vaddress INDl ind3, vcsz INDl ind4, vphone IND ind5
WHI LE SQLCODE <> 100 THEN
WRI TE .vcustid, .vconpany
WRI TE . vaddress
WRI TE . vcsz

-- Retrieve and display the contact data
OPEN c2
FETCH c2 INTO vfullnanme INDI i1l
VWHI LE SQLCODE <> 100 THEN
WRI TE . vful | nane
FETCH c2 INTO vfullname INDI i1l
ENDVWHI LE

-- Close cursor c2 and get the next row of

-- custoner data

CLCSE c2

FETCH c1 I NTO vcustid INDI indl, vconpany |IND ind2, +

vaddress INDI ind3, vcsz IND ind4, vphone INDI ind5

ENDWHI LE
DROP CURSOR cl1
DROP CURSOR c2

The final change to improve performance is to use the RESET option on the OPEN c2 command instead of
CLOSE c2. Overall, we have improved performance on this small set of rows by a full second. On a
larger data set you can expect to see a greater performance improvement.

* ( CUSTREP5. RVD)
--reset cursor 2 instead of close and open

SET VAR vCheckCursorl INTEGER = (CHKCUR('cl'))

| F vCheckCursorl = 1 THEN
DROP CURSOR cl1

ENDI F

SET VAR vCheckCursor2 | NTEGER

I F vCheckCursor2 = 1 THEN
DROP CURSOR c2

ENDI F

( CHKCUR(' ¢2'))

SET VAR vcustid | NTEGER

DECLARE cl1 CURSOR FOR SELECT custid, conpany, +
cust address, (custcity + ',' & custstate & custzip), +
cust phone FROM cust oner ORDER BY custid

DECLARE c2 CURSOR FOR SELECT (contfname & contl nane) +

Copyright © 1982-2025 R:BASE Technologies, Inc.



Reference Index 77

FROM cont act WHERE custid = .vcustid
OPEN c1
FETCH c1 I NTO vcustid INDI indl, vconpany |IND ind2, +
vaddress INDI ind3, vcsz INDl ind4, vphone |INDI ind5
VWHI LE SQLCODE <> 100 THEN
WRI TE . vcustid, .vconpany
WRI TE . vaddr ess
WRI TE . vcsz

-- Open cursor c2 with the RESET option,
-- no CLOSE conmand i s needed
OPEN c2 RESET
FETCH c2 INTO vfullnane IND i1l
WH LE SQLCODE <> 100 THEN
WRI TE . vful | nanme
FETCH c2 INTO vfullnane IND i1l
ENDVWHI LE
FETCH c1 I NTO vcustid INDI indl, vconpany IND ind2, +
vaddress INDl ind3, vcsz INDl ind4, vphone IND ind5
ENDVWHI LE
DROP CURSOR cl1
DROP CURSOR c2

As you can see from the above examples, maximizing the work of the DECLARE CURSOR command
provides significant performance improvements. The changes were small and they didn't involve a lot of
time or programming effort, but these changes did result in definite performance benefits.

Customize the environment

In addition to optimizing your programming code, you can improve cursor performance by optimizing the
environment. Obviously, code runs faster on a newer computer. Outside of upgrading your hardware,
however, certain R:BASE environment settings can be used to improve performance. These settings
generally improve overall performance as well as cursor performance.

Look at the EXPLAIN.DAT output file generated by the MICRORIM_EXPLAIN variable to see the cursor
query optimization. The OPEN command actually executes the query. Each query executed in your
program puts an entry in EXPLAIN.DAT; for example, SELECT or UPDATE commands in the WHILE loop
are reflected. You might also see a query reference to the SYS_RULES table, which is used for multi-user
locking control.

By using EXPLAIN.DAT, you can easily see why using the RESET option on OPEN is faster. Normally, each
OPEN redoes the query. When RESET is used, the query is only optimized once.

The EXPLAIN.DAT entries for the last two command files (CUSTREP4.RMD and CUSTREP5.RMD) from
Example 2 are shown here. The first entry shows nested cursors using the OPEN and CLOSE
commands. The second entry shows using the RESET option on OPEN.

Cursor c1 on the Customer table is accessed sequentially, all rows in the table are retrieved, and no
WHERE clause is used. If an indexed WHERE clause was used, EXPLAIN.DAT would show the index used.
The second cursor on the Contact table does use an indexed WHERE clause to define the query. This
query is redone each time the cursor is opened with a different vcustid value.

SortStrategy = DB_TAG (internal =1)

Sel ect Cost=1. (Optim zationTi me=0ns)
Cust onmer Sequenti al

Sel ect Cost =2. 904827e-002 (Opti m zati onTi me=0ns)
Cont act (Col untmNanme=Cust | D, Type=F) Random Dup=1. 296296 Adj =0.9714286
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Sel ect Cost =2. 904827e-002 (Opti m zati onTi me=0ns)
Cont act (Col untmNanme=Cust | D, Type=F) Random Dup=1. 296296 Adj =0.9714286

Sel ect Cost =2. 904827e-002 (Opti m zati onTi me=0ns)
Cont act (Col unmNanme=Cust | D, Type=F) Random Dup=1. 296296 Adj =0.9714286

Sel ect Cost =2. 904827e-002 (Opti m zati onTi me=0ns)
Cont act (Col untmNanme=Cust | D, Type=F) Random Dup=1. 296296 Adj =0.9714286

Sel ect Cost =2. 904827e-002 (Opti m zati onTi me=0ns)
Cont act (Col unmNane=Cust | D, Type=F) Random Dup=1. 296296 Adj =0.9714286

Sel ect Cost =2. 904827e-002 (Opti m zati onTi me=0ns)
Cont act (Col unmmNanme=Cust | D, Type=F) Random Dup=1. 296296 Adj =0.9714286

Sel ect Cost=1. (Optim zationTi ne=0ns)
SYS_RULES Sequenti al

The following EXPLAIN.DAT entry uses OPEN c2 RESET. The same query is used each time cursor c2 is
accessed. The query does not need to be reoptimized each time the cursor is opened.

SortStrategy = DB _TAG (i nternal =1)

Sel ect Cost=1. (Optim zationTi ne=0ns)
Cust oner Sequenti al

Sel ect Cost =2. 904827e-002 (Opti m zati onTi me=0ns)
Cont act (Col unmmNanme=Cust | D, Type=F) Random Dup=1. 296296 Adj =0.9714286

Sel ect Cost=1. (Optim zationTi ne=0ns)
SYS_RULES Sequenti al

For additional information on using the MICRORIM_EXPLAIN variable to see the cursor query
optimization, refer to the "Environment Optimization" chapter within the Reference Index of the R:BASE
Help.

Questions & Answers

Q. When should I use a cursor?

A. Use a cursor when it seems like the best way to get a task done. There are no rules or standards to
say when you should use a cursor and when you shouldn't. Often the logic behind a cursor is easier to
understand than the logic behind a complex SELECT or UPDATE command that works across a group of
rows. Many programmers have replaced DECLARE CURSOR routines with a single INSERT, UPDATE or
DELETE command, most often for performance reasons, but not all cursors can be replaced with a single
SQL command.

Deciding to use a cursor will depend on your level of programming expertise and understanding of the
task to be accomplished. First get the program to work; once it works, look at ways to make the program
run more efficiently and faster.

Q. How do I make a cursor faster?

A. Using a DECLARE CURSOR is slower than using just a single SQL command working across a group of
rows, but some tasks just can't be done without using a cursor. You can use certain techniques to
maximize the performance of DECLARE CURSOR routines. However, just like deciding when to use a
cursor, there are no rules or standards about improving the performance of a cursor.
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One of the best ways to make a cursor faster is to move as much of the work as possible into the
DECLARE CURSOR command itself. Let the cursor select as many columns as possible. If you are doing
calculations for each row, see if you can use one of the SELECT functions with the GROUP BY option.

For additional suggestions to improve cursor performance, see the Optimizing Cursors chapter in this
document.

Q. Should I use WHERE CURRENT OF or an explicit WHERE clause?

A. In terms of performance, there is very little difference between the two options. Not all cursors can be
used with the WHERE CURRENT OF syntax. Getting the most out of your DECLARE CURSOR statement is
more important in terms of performance than making your cursor an updatable cursor.

Q. I'm trying to UPDATE data using WHERE CURRENT OF and I get a syntax error. I have
checked and double checked the syntax, and it is fine.

A. You get this error when you have a non-updatable cursor. A non-updatable cursor does not support
use of WHERE CURRENT OF. Use an explicit WHERE clause to update the table instead of WHERE
CURRENT OF.

Q. What is a non-updatable cursor?

A. A cursor knows what data to retrieve based on the SELECT statement that is part of the DECLARE
CURSOR command. Like a regular SELECT command, the SELECT that is part of the DECLARE CURSOR
can retrieve data from multiple tables or use a GROUP BY. It has all the features of the regular SELECT.
However, only a single table SELECT with no GROUP BY is updatable; this option is the only one that
guarantees the cursor is pointing to a single row in a table. If the cursor can't

point back to and identify a single row, it doesn't know what to update.

Q. Is it faster to retrieve data inside my WHILE loop using the SET VAR command or the
SELECT...INTO command?

A. It's just a little bit faster to retrieve additional data using a SET VAR command instead of the
SELECT...INTO command. The SELECT has more overhead. The fastest way to retrieve column data into
variables, however, is to retrieve whatever columns possible through the DECLARE CURSOR command.
That method can be almost twice as fast as using either SET VAR or SELECT...INTO.

Q. My WHILE loop never ends. It just keeps repeating the last row.

A. FETCH, which sets SQLCODE, should be the last command in the WHILE loop. When no more data is
available, SQLCODE is set to 100. If FETCH is the last command in the WHILE loop, the next command
executed is the WHILE statement, which tests the current value of SQLCODE. Other SQL commands
placed after the FETCH and before the ENDWHILE might reset SQLCODE to a value other than 100.

Also, if your WHILE condition is not SQLCODE <> 100, make sure you are checking the condition
correctly. If the WHILE loop doesn't exit, the WHILE condition is never false. Use TRACE and set up watch
variables to see what is happening with your variable values.

Q. Why won't WHENEVER work with DECLARE CURSOR?

A. WHENEVER is an SQL error trap command that executes a GOTO whenever the data not found
situation (SQLCODE = 100) occurs. At first glance, WHENEVER seems ideal for use with a DECLARE
CURSOR. However, if your DECLARE CURSOR routine uses any other SQL commands that can return a
"data not found" error, such as SELECT, INSERT or UPDATE, the WHENEVER immediately exits the
DECLARE CURSOR WHILE loop even though all the data has not been processed. The R:BASE error "No
rows exist or satisfy the WHERE clause" is a "data not found" error and sets SQLCODE to 100.

Q. I use DECLARE CURSOR to find out if a row exists in a table. Is there a way to do this
check faster?

A. If you only want to see if a row exists in a table, don't use DECLARE CURSOR. The DECLARE CURSOR
command by itself doesn't check this. You need to OPEN the cursor and FETCH before you know if a row
has been found. Instead use the SELECT command; SELECT INTO a variable and test the variable value,
or test SQLCODE immediately after the SELECT command. If no row is found, SQLCODE is set to 100.
Using just the SELECT command is much faster than using the DECLARE CURSOR.

Q. My DECLARE CURSOR command is giving me a syntax error. Is there an easy way to check
the syntax?

A. First make sure the cursor name is in the correct place in the command. A common error is to use
DECLARE CURSOR cl1 instead of DECLARE c1 CURSOR. The SELECT part of the DECLARE CURSOR
command can get quite complex, particularly when more than one table is involved. Test the SELECT
part of the DECLARE CURSOR command at the R> Prompt, which executes just like a regular SELECT
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command. You can test and debug the SELECT part of your DECLARE CURSOR before putting it into the
DECLARE CURSOR structure.

Data Types

These data types can be specified within the R:BASE command syntax using the SET VARIABLE
command.

BIGINT

e Holds a 64-bit integer value

Offers a range of £999,999,999,999,999,999
Delimiters (such as commas) cannot be used in entry
No length is needed

BIGNUM

e Holds decimal numbers whose precision and scale can be set

o When specifying BIGNUM, specify a precision (the total number of digits) from 1 to 38 (default 18) and
a scale (the number of decimal places) from zero to any positive integer up to the precision value
(default 0)

¢ R:BASE reserves a minimum of forty bytes of internal storage

¢ BIGNUM numbers are stored as DECIMAL

BIT

e Holds binary data

e The default length is 1 bit

e The fixed length is 1 to 1,500 bytes

BIT VARYING
Maps to VARBIT

BITNOTE

e Holds binary data

e No length is needed

e The variable length is 0 to 4,088 bytes of binary data

BOOLEAN

e Hold true/false values

e Internally stored as O for false and 1 for true

e Accepted values for false include: 0, false, 'false’, f
e Accepted values for true include: 1, true, 'true', t

Notes:

o For multilingual applications, the values of 0 and 1 are recommended.
o The BOOLEAN operating condition setting specifies that constants (e.g. TRUE, FALSE) in
expressions will be treated as type BOOLEAN values. The default is OFF.

BSTR

e Holds binary string data

String data type that is used by COM (Component Object Model), Automation, and Interop functions
Used to support Unicode in table data

Composite data type that consists of a length prefix, a data string, and a terminator

Length Prefix
e Consists of a four-byte integer
e Occurs immediately before the first character of the data string
e Contains the number of bytes in the following data string
e Does notinclude the terminator

Data String
e Consists of a string of Unicode characters (wide or double-byte characters)
e May contain multiple embedded null characters

Terminator
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e Consists of two null characters (0x00)

CHAR VARYING
Maps to VARCHAR

CHARACTER

Maps to TEXT

CURRENCY

e Holds monetary values of up to 23 digits represented in the currency format, established using SET
CURRENCY

e Dollar amounts are in the range £$99,999,999,999,999.99

e Commas or the current delimiter can be used. If no decimal point is included, .00 is assumed

e Data is stored as two long integer values, reserving four bytes of internal storage

e The negative currency format with parenthesis around the negative value e.g. ($500.00), is not
recognized

DATE

e Holds dates in a 1- to 30-character format based on month, day, and year as established using SET
DATE

e The minimum and default format to display month, day, and year is MM/DD/YY
e The allowable date range is January 1, 3999 BC to December 31, 9999 AD
e R:BASE reserves four bytes of internal storage

DATETIME

e A concatenation of the DATE and TIME data types, resulting in a sequence and display format as set by
DATE and TIME

e DATETIME cannot be SET directly, but does permit extraction of its value by the DATETIME functions
into a DATETIME variable

e For example: SET VAR vdatetime = (DATETIME(06/12/93, 12:15:30.123)), results in vdatetime =
'06/12/93', 12:15:30.123"'

e For identification purposes, DATETIME values are automatically stamped into R:BASE databases, also
known as the timestamp

o DATETIME occupies 8 bytes of internal storage

e The time portion of the value does not have to be specified in a DATETIME data type. If omitted, it
defaults to 0:0:0

DECIMAL
Maps to NUMERIC

DOUBLE

e Holds double-precision real numbers in the range +£1.7E308 with a precision of up to 15 digits

e DOUBLE numbers longer than 15 digits are stored as scientific notation

e R:BASE reserves eight bytes of internal storage

e Because DOUBLE numbers are stored in a binary form, the displayed value may not be the stored
value

e Calculations are performed on the stored values

¢ Among numeric data types, DOUBLE provides the greatest range of values

GUID

e Holds a 128-bit value

e Binary global unique identifier, which is represented as a 32 hexadecimal digits

o Listed as a group of 8 digits, followed by three groups of 4 digits, followed by a group of 12 digits, for a
total of 32 digits, separated by hyphens

e As the GUID data type is a binary unique value, it will increase retrieval of data from tables for
indexed columns

An example of a GUID value is: 8C20005C-0E2A-47E0-B2BE-57E67961628B

INTEGER

e Holds whole numbers in the range of £1,999,999,999
e Delimiters (such as commas) cannot be used in entry
e R:BASE reserves four bytes of internal storage space

LONG VARBINARY
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Maps to VARBIT

LONG VARBIT
Maps to VARBIT

LONG VARCHAR
Maps to VARCHAR

NOTE

Holds alphanumeric data

The default length is 0, where the length is determined by the data
Holds variable length text of up to 10,000 characters

Maximum length of a NOTE column can be set

Indexes and constraints are allowed on NOTE data types

R:BASE reserves a minimum of four bytes of internal storage space

NUMERIC

e Holds decimal numbers whose precision and scale can be set

o When specifying NUMERIC, specify a precision (the total number of digits) from 1 to 15 (default 9) and
a scale (the number of decimal places) from zero to any positive integer up to the precision value
(default 0)

e R:BASE reserves a minimum of eight bytes of internal storage

e NUMERIC numbers are stored as DOUBLE

REAL

e Holds real number amounts in the range of £1E38 with six-digit accuracy

Real numbers with up to seven digits are displayed as decimal numbers; for example, 321.414

Real numbers with more than seven digits are represented in scientific notation; for example, 9.8E32
R:BASE reserves four bytes of internal storage space

REAL numbers are stored in a binary form; therefore, the displayed value may not be the actual stored
value

e Calculations are performed on the stored values

SMALLINT

e Holds a 16-bit integer value

e Offers a range of £32767

e Delimiters (such as commas) cannot be used in entry
e No length is needed

TEXT

e Holds alphanumeric data

¢ The default length is eight characters

The maximum is 1,500 characters

Maximum length of a TEXT column can be set

R:BASE reserves a minimum of four bytes of internal storage space

TIME

e Holds time values in a 1- to 20-character format based on hours, minutes, and seconds, established
using SET TIME

The minimum format to display hours, minutes, and seconds is HH:MM:SS

TIME can be specified up to thousandths of a second

Time can be displayed or entered as a 12- or 24-hour clock

R:BASE reserves four bytes of internal storage

VARBINARY
Maps to VARBIT

VARBIT

e Holds binary data

e No length is needed

o Is ideal for storing external files, like images, PDF files, etc.

VARCHAR
e Holds alphanumeric data
e No length is needed
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o Is ideal for storing large text data

WIDENOTE

Holds Unicode data

The default length is 0, where the length is determined by the data

Holds variable length text of up to 4,092 characters

Maximum length of a WIDENOTE column can be set

Indexes and constraints are allowed on WIDENOTE data types

R:BASE reserves a minimum of four bytes of internal storage space, with 2 bytes per character

WIDETEXT

Holds Unicode data

The default length is eight characters

The maximum is 1,500 characters

Maximum length of a WIDETEXT column can be set

R:BASE reserves a minimum of four bytes of internal storage space, with 2 bytes per character

1.9 Database Conversion

1.9.1 Preparation

When preparing to convert a database and use those files in R:BASE 11, it is important that you follow
the proper steps to convert that database. Please review the following steps and recommendations to
ensure you convert your legacy database(s) successfully.

1.9.1.1 Make a Database Backup

Before you begin, make a backup copy of your database. You should place the database on a storage
medium that is different than the one which your original files are already stored upon. For example, if
you are using a hard disk to store the data, you can back up your database to an external hard drive, a
flash drive, a tape drive, or a CD-ROM. With these storage options, you can also copy the backup files
back to your hard drive.

If users are still entering data into the live database, while the conversion is taking place, use a different
database copy than the one in use. When the conversion is complete, the live data being added to can
always be loaded into the converted database at a later time. Make sure no users are connected to the
database when the copy is made.

During the conversion process, it is also recommended to make periodic backups. This will prevent you
from starting from the beginning in case any problems occur.

1.9.1.2 Review Table and Column Names

You must review all table and column names to be sure that no invalid names are defined and no
reserved words are used.

In the current version, a 1-18 character alpha-numeric name must be specified for a column. Spaces are
NOT permitted. Valid names must start with an alpha character and can include the following symbols:

Letters (A-2Z)
Numbers (0-9)

_ (underscore)

# (pound sign) *
$ (dollar sign) *
% (percent sign) *

*Note: For ODBC compliance, it is NOT recommended to use the #, $, or % even though R:BASE
permits it.

Review your table and column names that may begin with a number. Check for any characters that are
not supported like a question mark "?" or a greater than character ">".
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Also review your table and column names to verify that no reserved words are used. These words,
commands, keywords, and other names are to be used exclusively by the R:BASE database. Names
used by System Tables, System Views and System Columns are also reserved words. As a rule, all

words beginning with "SYS" are reserved.

Do not use reserved words or any shorter forms of them as names for columns, tables, or views. As a
rule, if the word is a reserved word, R:BASE will flag it. R:BASE will not allow you to use a reserved word
as a column or table name, but this MAY NOT always be the case. For example in the table designer,
R:BASE may not warn you about REF, short for REFERENCES, but REF will not be allowed in a
command file. If a particular column or table is giving you problems, please check out the list below and

consider all shortened versions of the words listed here.

The following is a list of all reserved words.

#DATE
#PI
#TIME
ADA

ADD

ALL

AND

ANY

AS

ASC
ASCII

AT
AUTHORIZE
AUTONUMBER
AVERAGE
AVG
BEGINS
BETWEEN
BLINKING
BOTH

BY
CASCADE
CHARACTER
CHECK
CMDHIST
COLUMNS
CONSTRAINT
CONTAINS
CONTINUE
COUNT
CURRENT
CURSORS
DATA
DBCONN
DECIMAL
DESC
DISTINCT
DUPLICATE
END

ENDC

EQ
ESCAPE
EXCEPT
EXECUTE
EXISTS
EXPLAIN
FAILS
FILL
FLOAT
FOR
FOUND

LE

LEAD

LIKE

LIMIT
LISTREL

LT

MAX
MAXIMUM
MIN
MINIMUM
MODULE
MPW

NE
NOCHECK
NOFILL
NONE
NONUM
NOT

NULL

NUM

OF

OFF

ON

OPTION
OR

ORDER
OUTER
OVER
OWNER
PARTITION
PLI
PRECISION
PRINTER
PRIVILEGE
PROCEDURE
PUBLIC
READ
REFERENCES
RPW
SCHEMA
SCREEN
SECTION
SELECT
SMALLINT
SOME
SORTED
SOUNDS_LIKE
SQLCODE
SQLERROR
STATICVAR
STDEV
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FROM STRUCTURE
FULL SUM

GE TABLE

GO TABLES
GOTO TEMPORARY
GROUPED TERMINAL
GT TJOURNAL
HAVING TO

IN UNION
INDEX UNIQUE
INDICATOR USING
INTO VALUES

IS VARIANCE
KEY VIEWS
KEYBOARD WHERE

LAG WITH
LANGUAGE WORK

LAST

85

Of the above, the following are new reserved words added with the release of R:BASE 11.

CMDHIST
STATICVAR
EXPLAIN
DBCONN
TIJOURNAL

If you are still using a legacy version of R:BASE, it is recommended that you perform these table and
column name changes in that version. After making the table and column names changes, R:BASE will
update the form, report, and label column objects with the appropriate new name. However, if any of the
columns and tables are listed in the form, report, and label variable expressions, you must manually edit
these expressions.

On paper, record any table and column name changes. Later in the conversion process when you're

updating your command files, you will need to make these necessary name changes for the command
files as well.

1.9.2 Converting the Database Files

1.9.2.1 Recognizing the Database Files

When locating and using the database name in the conversion instructions, be sure to remember that the
"actual" database name for .RBS and .RBF files does not include the "1", "2", or "3", which is located
before the file extension. For example, a R:BASE 3.1 database with the name SALES will have the
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database files SALES1.RBF, SALES2.RBF, and SALES3.RBF, but the database name is still just "SALES".
In the steps below where the "dbname" is required in the command syntax, use only the "actual"
database name.

To use this document you will need to know which version of R:BASE you are upgrading from. The table
below lists the various R:BASE file formats. Once you find your R:BASE database version from the table
below, follow the necessary conversion steps in the next section.

R:BASE Database File Formats

Version File Format
R:BASE 4000 and R:BASE 5000 DBNAME1.RBS
DBNAME2.RBS
DBNAME3.RBS

R:BASE System V to R:BASE 4.0 DBNAMEL1.RBF
DBNAME2.RBF
DBNAME3.RBF

R:BASE 4.5 to R:BASE 5.0 DBNAME.RB1
DBNAME.RB2
DBNAME.RB3
R:BASE 5.1 to R:BASE 10.x DBNAME.RB1
DBNAME.RB2
DBNAME.RB3
DBNAME.RB4
R:BASE Turbo V-8, R:BASE eXtreme 9.x DBNAME.RX1
(64), R:BASE 10.x Enterprise, and DBNAME.RX2
R:BASE 11 DBNAME.RX3
DBNAME.RX4

Conversion Steps
PLEASE REMEMBER TO BACK UP YOUR DATABASE!

The steps required to convert databases to work with R:BASE 11 for Windows are described in the
following flow chart. Locate your current R:BASE database file "Starting Version" in the left column and
complete the steps until you reach the bottom. If you are not sure of your database file version, refer to
the Recognizing the Database Files chart.

In the sections that follow, proceed to the chapter that lists the version you are upgrading from. Your
options include:

Converting from R:BASE 4000/5000

Converting from R:BASE System V to R:BASE 4.0
Converting from R:BASE 4.5 through 6.5++
Converting from R:BASE 7.x/9.x (32)/10.x
Converting from R:BASE Turbo V-8

Converting from R:BASE eXtreme 9.x (64)
Converting from R:BASE X/X.5 Enterprise (10.x)
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Zonversion

Method Command

Starting Yersion | File Extension Resulting Yersion

4000, 5000 M arual YERT dhbrame

System V, 2.x R= Prompt HNEWDE dbname R:BASE 11

Fi= Prompt MEWDE dbname R:BASE 11

= Prompt OMVERT dbnarne ; R:BASE 11

3. 6x T.X L
i RE1,2,3,4 F=Pram COMYERT dbname TG
9. (32), 10.x pt A R:BASE 11

A A AA ANAYRY

R= Prompt TURBD dbname W9 R:BASE 11

OOOOQ

= Prompt WIGRATE dbnarnie R:BASE 11

COMMECT dbnatne R:BASE 11

Denctes a Command to Execute at a DOS/Command Promipt

Denctes a Command to Execute at an B= Prompt

1.9.2.2.1 Converting from R:BASE 4000/5000

If you have not done so already, please contact R:BASE Technologies to receive the legacy conversion
utility for migrating R:BASE 4000/5000 databases. The legacy conversion utility is a 16-bit application file
that will not open on 64-bit operating systems.

IMPORTANT: The instructions below require the steps be executed on a 32-bit operating system.

1. Create a new directory; perhaps something near your root directory on the local drive
(example: "C:\DBTEMP").

2. Copy the contents of the "CONVERT" directory provided by R:BASE Technologies into the
directory created in Step 1.

3. Copy your .RBS database files to the new directory.

4. Open a Command Prompt or DOS Prompt window and navigate to the new directory created
above in Step 1.

5. At the Prompt, type: CONVERT dbnane
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Repeat for all databases. In addition to the original .RBS database files, three new files will be
created for each data that have the .RBF file extensions.

Exit the Command Prompt or DOS Prompt window. Use the EXIT command to exit.

Continue with the steps listed at Converting from R:BASE System V to R:BASE 4.0

1.9.2.2.2 Converting from RBASE SystemV to RBASE 4.0

At this point, you must have R:BASE 11 installed on your computer. Be sure to review the R:BASE 11
Getting Started Guide regarding the installation and set up for your R:BASE software. The Getting
Started Guide is located in the R:BASE program directory.

If there is no OWNER or Password

N =

XN AW

Install and launch R:BASE 11

Navigate to your database directory using the "Change Current Folder" button (bottom left
corner, folder icon with a green arrow, at the Database Explorer)

Go to the R> Prompt window (third button from the left on the Tool Bar, or press [Ctrl]+[R])
At the R> Prompt, type: SET MULTI OFF , then press [Enter]

At the R> Prompt, type: SET STATI CDB OFF , then press [Enter]

At the R> Prompt type: NEWDB DBNAME , then press [Enter]

At the R> Prompt, type: CONNECT DBNAME , then press [Enter]

At the R> Prompt, type: SET | DQUOTES=" , then press [Enter] (the ' quote character is the
reverse single quote, which is next to the "1" and under the tilde "~", on American keyboards
At the R> Prompt, type: DI SCONNECT , then press [Enter]

. Perform the "Complete Database Rebuild" instructions below

Repeat "Steps 6-10" for all databases

If there is a Username and Password

Install and launch R:BASE 11

Navigate to your database directory using the "Change Current Folder" button (bottom left
corner, folder icon with a green arrow, at the Database Explorer)

Go to the R> Prompt window (third button from the left on the Tool Bar, or press [CtrI]+[R])

At the R> Prompt, type: SET MULTI OFF , then press [Enter]

At the R> Prompt, type: SET STATI CDB OFF , then press [Enter]

At the R> Prompt, type: SET USER User Name Password , then press [Enter]

At the R> Prompt type: NEWDB DBNAME , then press [Enter]

At the R> Prompt, type: CONNECT DBNAME , then press [Enter]

At the R> Prompt, type: SET | DQUOTES=" , then press [Enter] (the ' quote character is the

reverse single quote, which is next to the "1" and under the tilde "~", on American keyboards
At the R> Prompt, type: DI SCONNECT , then press [Enter]

. Perform the "Complete Database Rebuild" instructions below

Repeat "Steps 6-11" for all databases

If there is a database OWNER

Install and launch R:BASE 11

Navigate to your database directory using the "Change Current Folder" button (bottom left
corner, folder icon with a green arrow, at the Database Explorer)

Go to the R> Prompt window (third button from the left on the Tool Bar, or press [CtrI]+[R])
At the R> Prompt, type: SET MULTI OFF , then press [Enter]

At the R> Prompt, type: SET STATI CDB OFF , then press [Enter]

At the R> Prompt, type: SET USER Omner Nane , then press [Enter]

At the R> Prompt type: NEWDB DBNAME , then press [Enter]

At the R> Prompt, type: CONNECT DBNAME , then press [Enter]

At the R> Prompt, type: SET | DQUOTES=" , then press [Enter] (the ' quote character is the

reverse single quote, which is next to the "1" and under the tilde "~", on American keyboards
At the R> Prompt, type: DI SCONNECT , then press [Enter]

. Perform the "Complete Database Rebuild" instructions below
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12. Repeat "Steps 6-11" for all databases

Database Rebuild
In addition to the above conversion steps, the following steps are advised to completely rebuild the
database. These steps will be performed in R:BASE 11.

1. Connect to the database and open the R> Prompt.
2. Check the IDQUOTE settings of connected database.
At the R> Prompt, type:

SHOW CHARACTERS

Notice the last parameter, IDQUOTES

If IDQUOTES is set to NULL, you'll need to change NULL to the appropriate character, such as °
(reversed quote) as following:

SET | DQUOTES= °
3. Unload the entire database. Use the SET USER command below if an OWNER name exists.
At the R> Prompt, type:

SET NULL - O-

SET USER owner nane
QUTPUT fil enane. ALL
UNLOAD ALL

OUTPUT SCREEN

This process will create two files for Windows databases (filename.ALL and filename.LOB), and a
single file for DOS databases.

4. Disconnect the database.
At the R> Prompt, type:

DI SCONNECT

5. Now rename the database that was just unloaded in Steps 1-3.

Review the list of Databases in the R:BASE Database Explorer, and select the "Rename" option.
Enter a new name for the database.

6. Finally, use R:BASE to rebuild the database by running the .ALL file.
At the R> Prompt type:

RUN fil enanme. ALL

These steps will build a clean database!

If there is a considerable amount of errors with both rebuilding the structure and/or data, please refer to
the "Database Repair Routine" within the Database Maintenance PDF document in the R:BASE program
directory.
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With the database file conversion complete, proceed to the chapter for Converting Forms, Reports, &
Labels.

1.9.2.2.3 Converting from R:BASE 4.5 through 6.5++

At this point, you must have R:BASE 11 installed on your computer. Be sure to review the R:BASE 11
Getting Started Guide regarding the installation and set up for your R:BASE software. The Getting
Started Guide is located in the R:BASE program directory.

If there is no OWNER or Password

Install and launch R:BASE 11

Navigate to your database directory using the "Change Current Folder" button (bottom left
corner, folder icon with a green arrow, at the database Explorer)

Go to the R> Prompt window (third button from the left on the Tool Bar, or press [CtrI]+[R])
At the R> Prompt, type: SET MULTI OFF , then press [Enter]

At the R> Prompt, type: SET STATI CDB OFF , then press [Enter]

At the R> Prompt type: CONVERT DBNAME , then press [Enter]

At the R> Prompt, type: CONNECT DBNAME , then press [Enter]

At the R> Prompt, type: SET | DQUOTES=" , then press [Enter] (the ' quote character is the
reverse single quote, which is next to the "1" and under the tilde "~", on American keyboards
9. Atthe R> Prompt, type: DI SCONNECT , then press [Enter]

10. Perform the "Complete Database Rebuild" instructions below
11. Repeat "Steps 6-10" for all databases

N =

© N U bW

If there is a Username and Password

. Install and launch R:BASE 11

2. Navigate to your database directory using the "Change Current Folder" button (bottom left
corner, folder icon with a green arrow, at the Database Explorer)

3 Go to the R> Prompt window (third button from the left on the Tool Bar, or press [Ctrl]+[R])

4. Atthe R> Prompt, type: SET MJULTI OFF , then press [Enter]

5. Atthe R> Prompt, type: SET STATI CDB OFF , then press [Enter]

6. Atthe R> Prompt, type: SET USER User Name Password , then press [Enter]

7. Atthe R> Prompt type: CONVERT DBNAME , then press [Enter]

8. Atthe R> Prompt, type: CONNECT DBNAME , then press [Enter]

9. Atthe R> Prompt, type: SET | DQUOTES=" , then press [Enter] (the ' quote character is the
reverse single quote, which is next to the "1" and under the tilde "~", on American keyboards

10. At the R> Prompt, type: DI SCONNECT , then press [Enter]

11. Perform the "Complete Database Rebuild" instructions below
12. Repeat "Steps 6-11" for all databases

If there is a database OWNER

1. Install and launch R:BASE 11

2. Navigate to your database directory using the "Change Current Folder" button (bottom left
corner, folder icon with a green arrow, at the Database Explorer)

3 Go to the R> Prompt window (third button from the left on the Tool Bar, or press [CtrI]+[R])

4. Atthe R> Prompt, type: SET MJULTI OFF , then press [Enter]

5. Atthe R> Prompt, type: SET STATI CDB OFF , then press [Enter]

6. Atthe R> Prompt, type: SET USER Omer Nane , then press [Enter]

7. Atthe R> Prompt type: CONVERT DBNAME , then press [Enter]

8. Atthe R> Prompt, type: CONNECT DBNAME , then press [Enter]

9. Atthe R> Prompt, type: SET | DQUOTES=" , then press [Enter] (the ' quote character is the
reverse single quote, which is next to the "1" and under the tilde "~"

10. At the R> Prompt, type: DI SCONNECT , then press [Enter]

11. Perform the "Complete Database Rebuild" instructions below

12. Repeat "Steps 6-11" for all databases

, on American keyboards
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Database Rebuild
In addition to the above conversion steps, the following steps are advised to completely rebuild the
database. These steps will be performed in R:BASE 11.

1. Connect to the database and open the R> Prompt.
2. Check the IDQUOTE settings of connected database.
At the R> Prompt, type:

SHOW CHARACTERS

Notice the last parameter, IDQUOTES

If IDQUOTES is set to NULL, you'll need to change NULL to the appropriate character, such as *
(reversed quote) as following:

SET | DQUOTES=
3. Unload the entire database. Use the SET USER command below if an OWNER name exists.
At the R> Prompt, type:

SET NULL - O-

SET USER owner nane
OUTPUT fil enane. ALL
UNLOAD ALL

OUTPUT SCREEN

This process will create two files for Windows databases (filename.ALL and filename.LOB), and a
single file for DOS databases.

4. Disconnect the database.
At the R> Prompt, type:

DI SCONNECT

5. Now rename the database that was just unloaded in Steps 1-3.

Review the list of Databases in the R:BASE Database Explorer, and select the "Rename" option.
Enter a new name for the database.

6. Finally, use R:BASE to rebuild the database by running the .ALL file.
At the R> Prompt type:

RUN fil enane. ALL

These steps will build a clean database!

If there is a considerable amount of errors with both rebuilding the structure and/or data, please refer to
the "Database Repair Routine" within the Database Maintenance PDF document in the R:BASE program
directory.
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With the database file conversion complete, proceed to the chapter for Converting Forms, Reports, &
Labels.

1.9.2.2.4 Converting from RBASE 7.x/9.x (32)/10.x

Before converting your R:BASE 7.x/9.x (32)/10.x database(s) with R:BASE 11, the next step is advised if
regular database maintenance (PACK/RELOAD) is not performed, to ensure a proper conversion.

The following will create a copy of the database that is completely rebuilt with the structure, data, and
indexes reloaded.

1. Launch R:BASE version of 7.x/9.x (32)/10.x

2. Navigate to your database directory by selecting "Utilities" > "Set Current Working Directory..."

from the main Menu bar.

Go to the R> Prompt window (third button from the left on the Tool Bar)

At the R> Prompt, type: DI SCONNECT , then press [Enter]

5. Atthe R> Prompt, type: RENAME DbNane. RB* BckupDB. RB* , then press [Enter].
"DbName" would be the actual name of your R:BASE database.

6. Atthe R> Prompt, type: CONNECT BckupDB , then press [Enter]

7. Atthe R> Prompt, type: RELOAD DbNane , then press [Enter]

B W

The database will now be rebuilt. If database errors occur at any point during the rebuild
process, check the integrity of the database files.

@

At the R> Prompt, type: CONNECT DbNane , then press [Enter]

9. Now connect back to your database after the rebuild, check your database to ensure the
contents are intact.
10. After the database is checked, close R:BASE and continue with the steps below.

At this point, you must have R:BASE 11 installed on your computer. Be sure to review the R:BASE 11
Getting Started Guide regarding the installation and set up for your R:BASE software. The Getting
Started Guide is located in the R:BASE program directory.

If there is no OWNER

Install and launch R:BASE 11

Navigate to your database directory using the "Change Current Folder" button (bottom left
corner, folder icon with a green arrow, at the Database Explorer)

Go to the R> Prompt window (third button from the left on the Tool Bar, or press [CtrI]+[R])
At the R> Prompt, type: SET MULTI OFF , then press [Enter]

At the R> Prompt, type: SET STATI CDB OFF , then press [Enter]

At the R> Prompt, type: CONVERT DBNAME |, then press [Enter]

At the R> Prompt, type: CONNECT DBNAME , then press [Enter]

N =

Nousw

If there is an Owner

Install and launch R:BASE 11

Navigate to your database directory using the "Change Current Folder" button (bottom left
corner, folder icon with a green arrow, at the Database Explorer)

Go to the R> Prompt window (third button from the left on the Tool Bar, or press [CtrI]+[R])
At the R> Prompt, type: SET MULTI OFF , then press [Enter]

At the R> Prompt, type: SET STATI CDB OFF , then press [Enter]

At the R> Prompt, type: CONVERT DBNAME | DENTI FI ED BY owner nanme , then press
[Enter]

7. Atthe R> Prompt, type: CONNECT DBNANE , then press [Enter]

N =

ounsw

Complete Database Rebuild
In addition to the above conversion steps, the following steps are required to completely rebuild the
database. These steps will be performed in R:BASE 11.
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1. Connect to the database and open the R> Prompt.
2. Check the IDQUOTE settings of connected database.
At the R> Prompt, type:

SHOW CHARACTERS
Notice the last parameter, IDQUOTES

If IDQUOTES is set to NULL, you'll need to change NULL to the appropriate character, such as °
(reversed quote) as following:

SET | DQUOTES= °

3. Unload the entire database. Use the SET USER command below if an OWNER name exists.
At the R> Prompt, type:

SET NULL -0-

SET USER owner name
QUTPUT fil enane. ALL
UNLOAD ALL

OUTPUT SCREEN

This process will create two files (filename.ALL and filename.LOB)
4. Disconnect the database.
At the R> Prompt, type:

DI SCONNECT

5. Now rename the database that was just unloaded in Steps 1-3.

Review the list of Databases in the R:BASE Database Explorer, and select the "Rename" option.
Enter a new name for the database.

6. Finally, use R:BASE to rebuild the database by running the .ALL file.
At the R> Prompt type:

RUN fil enanme. ALL

These steps will build a clean database!

With the database file conversion complete, proceed to the chapter for converting forms, reports, and
labels. Choose either of the below:

R:BASE 7.x/Turbo V-8 Forms, Reports, & Labels
R:BASE eXtreme 9.x (32/64) Forms, Reports, & Labels
1.9.2.2.5 Converting from R:BASE Turbo V-8
Before attempting to convert your R:BASE Turbo V-8 database(s) with R:BASE 11, the next step is

advised if regular database maintenance (PACK/RELOAD) is not performed, to ensure a proper
conversion.
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The following will create a copy of the database that is completely rebuilt with the structure, data, and
indexes reloaded.

1. Launch R:BASE Turbo V-8

2. Navigate to your database directory by selecting "Utilities" > "Set Current Working Directory..."

from the main Menu bar.

Go to the R> Prompt window (third button from the left on the Tool Bar)

At the R> Prompt, type: DI SCONNECT , then press [Enter]

5. Atthe R> Prompt, type: RENAME DbNane. RX* BckupDB. RX* , then press [Enter].
"DbName" would be the actual name of your R:BASE database.

6. Atthe R> Prompt, type: CONNECT BckupDB , then press [Enter]

7. Atthe R> Prompt, type: RELOAD DbNane , then press [Enter]

W

The database will now be rebuilt. If database errors occur at any point during the rebuild
process, check the integrity of the database files.

@

At the R> Prompt, type: CONNECT DbNane , then press [Enter]

9. Now connect back to your database after the rebuild, check your database to ensure the
contents are intact.
10. After the database is checked, close R:BASE and continue with the steps below.

At this point, you must have R:BASE 11 installed on your computer. Be sure to review the R:BASE 11
Getting Started Guide regarding the installation and set up for your R:BASE software. The Getting
Started Guide is located in the R:BASE program directory.

If there is no OWNER

Install and launch R:BASE 11

Navigate to your database directory using the "Change Current Folder" button (bottom left
corner, folder icon with a green arrow, at the Database Explorer)

Go to the R> Prompt window (third button from the left on the Tool Bar, or press [Ctrl]+[R])
At the R> Prompt, type: SET MULTI OFF , then press [Enter]

At the R> Prompt, type: SET STATI CDB OFF , then press [Enter]

At the R> Prompt, type: TURBO DBNAME V9 , then press [Enter]

At the R> Prompt, type: CONNECT DBNAME , then press [Enter]

N =

Nouhsw

If there is an Owner

Install and launch R:BASE 11

Navigate to your database directory using the "Change Current Folder" button (bottom left
corner, folder icon with a green arrow, at the Database Explorer)

Go to the R> Prompt window (third button from the left on the Tool Bar, or press [CtrI]+[R])
At the R> Prompt, type: SET MULTI OFF , then press [Enter]

At the R> Prompt, type: SET STATI CDB OFF , then press [Enter]

At the R> Prompt, type: TURBO DBNAME V9 | DENTI FI ED BY owner name , then press
[Enter]

7. Atthe R> Prompt, type: CONNECT DBNAME , then press [Enter]

N =

ousw

Complete Database Rebuild
In addition to the above conversion steps, the following steps are required to completely rebuild the
database. These steps will be performed in R:BASE 11.

1. Connect to the database and open the R> Prompt.
2. Check the IDQUOTE settings of connected database.

At the R> Prompt, type:
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SHOW CHARACTERS

Notice the last parameter, IDQUOTES

If IDQUOTES is set to NULL, you'll need to change NULL to the appropriate character, such as *
(reversed quote) as following:

SET | DQUOTES= °
3. Unload the entire database. Use the SET USER command below if an OWNER name exists.
At the R> Prompt, type:

SET NULL -0-

SET USER owner name
QUTPUT fil enane. ALL
UNLOAD ALL

OUTPUT SCREEN

This process will create two files (filename.ALL and filename.LOB)
4. Disconnect the database.
At the R> Prompt, type:

DI SCONNECT

5. Now rename the database that was just unloaded in Steps 1-3.

Review the list of Databases in the R:BASE Database Explorer, and select the "Rename" option.
Enter a new name for the database.

6. Finally, use R:BASE to rebuild the database by running the .ALL file.
At the R> Prompt type:

RUN fil enanme. ALL

These steps will build a clean database!

With the database file conversion complete, proceed to the chapter for converting R:BASE 7.x/Turbo V-8
Forms, Reports, & Labels.

1.9.2.2.6 Converting from R.BASE eXtreme 9.x (64)

Before attempting to convert your R:BASE eXtreme 9.x (64) database(s) with R:BASE 11, the next step
is advised if regular database maintenance (PACK/RELOAD) is not performed, to ensure a proper
conversion.

The following will create a copy of the database that is completely rebuilt with the structure, data, and
indexes reloaded.

1. Launch R:BASE eXtreme 9.5 (64)

2. Navigate to your database directory by selecting "Utilities" > "Set Current Working Directory..."
from the main Menu bar.

3. Go to the R> Prompt window (third button from the left on the Tool Bar)

4. At the R> Prompt, type: DI SCONNECT , then press [Enter]
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5. Atthe R> Prompt, type: RENAME DbNane. RX* BckupDB. RX* , then press [Enter].
"DbName" would be the actual name of your R:BASE database.

6. Atthe R> Prompt, type: CONNECT BckupDB , then press [Enter]

7. Atthe R> Prompt, type: RELOAD DbNane , then press [Enter]

The database will now be rebuilt. If database errors occur at any point during the rebuild
process, check the integrity of the database files.

@

At the R> Prompt, type: CONNECT DbNane , then press [Enter]

9. Now connect back to your database after the rebuild, check your database to ensure the
contents are intact.
10. After the database is checked, close R:BASE and continue with the steps below.

At this point, you must have R:BASE 11 installed on your computer. Be sure to review the R:BASE 11
Getting Started Guide regarding the installation and set up for your R:BASE software. The Getting
Started Guide is located in the R:BASE program directory.

If there is no OWNER

Install and launch R:BASE 11

Navigate to your database directory using the "Change Current Folder" button (bottom left
corner, folder icon with a green arrow, at the Database Explorer)

Go to the R> Prompt window (third button from the left on the Tool Bar, or press [Ctrl]+[R])
At the R> Prompt, type: SET MULTI OFF , then press [Enter]

At the R> Prompt, type: SET STATI CDB OFF , then press [Enter]

At the R> Prompt, type: M GRATE DBNAME , then press [Enter]

At the R> Prompt, type: CONNECT DBNAME , then press [Enter]

N =

Nouhsw

If there is an Owner

Install and launch R:BASE 11

Navigate to your database directory using the "Change Current Folder" button (bottom left
corner, folder icon with a green arrow, at the Database Explorer)

Go to the R> Prompt window (third button from the left on the Tool Bar, or press [CtrI]+[R])
At the R> Prompt, type: SET MULTI OFF , then press [Enter]

At the R> Prompt, type: SET STATI CDB OFF , then press [Enter]
At the R> Prompt, type: SET USER Owner Nane , then press [Enter]
At the R> Prompt, type: M GRATE DBNAME , then press [Enter]

At the R> Prompt, type: CONNECT DBNANME , then press [Enter]

N =

NV RW

Complete Database Rebuild
In addition to the above conversion steps, the following steps are required to completely rebuild the
database. These steps will be performed in R:BASE 11.

1. Connect to the database and open the R> Prompt.
2. Check the IDQUOTE settings of connected database.
At the R> Prompt, type:

SHOW CHARACTERS
Notice the last parameter, IDQUOTES

If IDQUOTES is set to NULL, you'll need to change NULL to the appropriate character, such as °
(reversed quote) as following:

SET | DQUOTES= °
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3. Unload the entire database. Use the SET USER command below if an OWNER name exists.
At the R> Prompt, type:

SET NULL -0-

SET USER owner name
QUTPUT fil enane. ALL
UNLOAD ALL

OUTPUT SCREEN

This process will create two files (filename.ALL and filename.LOB)
4. Disconnect the database.
At the R> Prompt, type:

DI SCONNECT

5. Now rename the database that was just unloaded in Steps 1-3.

Review the list of Databases in the R:BASE Database Explorer, and select the "Rename" option.
Enter a new name for the database.

6. Finally, use R:BASE to rebuild the database by running the .ALL file.
At the R> Prompt type:

RUN fil enanme. ALL

These steps will build a clean database!

With the database file conversion complete, proceed to the chapter for converting R:BASE eXtreme 9.x
(32/64) Forms, Reports, & Labels.

1.9.2.2.7 Converting from R:BASE X/X.5 Enterprise (10.x)

If you are upgrading to R:BASE 11 from R:BASE X/X.5 Enterprise (Version 10.x), you are only required
to connect to the database in order to complete the conversion.

At this point in R:BASE use, R:BASE 11 and R:BASE X/X.5 Enterprise can connect to the same database.
However, once any Version 11 specific features are implemented (such as static variables or database
comments), R:BASE 10.x Enterprise versions can no longer connect to the database. A minor version
number is stored within file 1 of the database files. R:BASE 11 will automatically alter the value if any
new features of version 11 are implemented. Also, any new databases created in R:BASE 11 will start
with the elevated minor version, and R:BASE 10.x Enterprise versions will not be able to connect to the
database. Also, if R:BASE 11 is used to alter and save forms, reports, and labels, the objects will no
longer be recognized in the prior R:BASE versions.

Please review the "What's New in R:BASE 11 for Windows" PDF document for the list of other new
features.

1.9.3 Converting Forms, Reports, & Labels
At this point in the conversion process, four database files should exist. When connected to a database,

tables will be listed in the R:BASE Database Explorer window. You should also be able to browse the table
data with no problems.
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1.9.3.1

Now, steps can be taken to convert the existing forms, reports, and labels to R:BASE 11 for Windows.
Whether the database originates from DOS or Windows all forms, reports, and labels can easily be
converted to R:BASE 11.

Proceed to the next chapter for converting 6.5++4+ and Lower Version Forms, Reports, & Labels.

R:BASE 6.5++ and Lower Forms, Reports, & Labels

At this point in the database conversion process, R:BASE 11 for Windows must be installed on the
computer to complete the instructions below.

1. Launch R:BASE 11 for Windows
2. Connect to the database by selecting "Database" > "Connect to Database..." from the main menu
bar.

You will be prompted to locate your database files where they are stored on your computer. Once
connected to your database, you will see the database name listed across the top of the R:BASE
11 program caption, in brackets.

Throughout the following instructions, there will be areas of the R:BASE interface that will require you to
know what is being referred to (e.g. Database Explorer, Navigator, Tool Bar, Menu Bar, etc.). For a quick
description as to what these objects are, please read the "Introduction" page of the R:BASE 11 Tutorial
before continuing. To open the Introduction page, select "Help" > "R:BASE Tutorial" from the R:BASE
main menu bar.

Once you have completed reading the Introduction page, close the window and go to the next section,
Converting Forms.

1.9.3.1.1 Converting Forms

You should now be looking at the R:BASE window with the Database Explorer displayed. To confirm, you
will see the main R:BASE caption read the "R:BASE 11", then your database name listed in square
brackets, then "R:BASE Database Explorer" listed in square brackets.

e If you do not see your database listed in brackets, then connect to it now by selecting "Database" >
"Connect to Database..." from the main menu bar. You will be prompted to locate your database
files where they are stored on your computer. Once connected to your database, you will see the
database name listed in the R:BASE 11 program caption, in brackets.

e If you do not see "R:BASE Database Explorer" listed in square brackets, then select the "Database
Explorer" button on the main Tool Bar. It is the first button on the left and the hint displayed will
read "Database Explorer".

At the Database Explorer window, you will see the "Navigator" listed on the left side of the window
containing various menu options of R:BASE database modules (e.g. Tables, Views, Forms, etc.)

1. Click on the Database Explorer button and choose "Forms" from the drop down menu (figure 1),
then select the "Convert Form(s)..." menu option (figure 2).
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— R:BASE Explorer

[% Databases

[% Tables

%—é Views

@ Stored Procedures

-
% Reports

Labels

L]

External Forms

[ ]

et i
|J:|_|E Applications

!— Files

=8

|7 Open Group After Connecting k
q Database Explorer 3
| =

(figure 1)

_1 Mew Forrm...

=~ Run Farm...

ﬁ Design Form...
_3 Copy Form...

i‘fg Rename Form...

&g Convert Formis)... I}

R{'""] Touch Formis)...

[
ﬁ Unload Formis)...
g Load Formi(s]...

u:i 4 Conem fim Cobmemal Coemn Cila

(figure 2)
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Upon selecting this option, a dialog will appear that may contain a list of the available forms to
convert (figure 3). The forms listed are Windows-based forms that were created in a previous

Windows version of R:BASE.
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m Select Form(s) to Convert x

Conversion Options

(] DOS Ferms
— B sShow Conversion Errors
r——] B Create Log File
—

Convert " into ' in Form Variables

ltems for Conversion

MName Table Comments

Employee Employee Enter and edit employee information
MewProduct Product Enter new products and product locations
Prod ProdLocation Enter/edit product locations

Product Product Edit/view preduct information

Tranview TransDetail Display entered transactions
: Tranform TransMaster Enter transactions ]
YrsEmp Employee Employee employment and sales info
MainMenu FormTable Main Menu

EmpMenu FormTable Employee Menu

OrdMenu FormTable Orders Menu

MsgForm FormTable Message Form

ContactsOld Contact

aabhb Custormner

Properties > Cancel

(figure 3)

2. Individual forms can be selected and converted. Multiple forms can be converted by holding the
[CtrI] key and selecting individual form names. Or pressing the [CtrI]+[A] keys will select all listed
forms. Press the "OK" button to convert the selected forms. Conversion options include the ability
to show errors, create a log file, and convert " into ' for form variables as check boxes. As the
earlier steps advised to change the QUOTES setting from double quotes to an apostrophe, the last
option will make legacy migrations much easier.

The form(s) will convert and will be displayed in the Database Explorer.

3. The database may contain DOS forms. Select the "DOS Forms" check box. The dialog may now
contain a list of the available DOS forms to convert (figure 4). Any forms listed are DOS-based
forms that were created in a DOS version of R:BASE.
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m Select Form(s) to Convert x

Conversion Options
& DOSForms

— B sShow Conversion Errors
r——] B Create Log File
—

B Convert " into ' in Form Variables

ltems for Conversion

MName Table Comments
custform

employee

product

tranform

yrsemp

Properties > Cancel

(figure 4)

4. The "Properties" button provides a form conversion option to change single and double line
characters to blank spaces, alter the Font (name, color, size, and style), Form Border (style and
width), Form Background Color, Text (transparent), and Edit Objects (text color and background)
(figure 5).
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DOS Form Conversion Properties *

General
B Change old single and double line characters to blanks

Font

Mame: Courier Mew v
Color |- Default v|
Size: 8 O O On
Style: [ Bold [ ltalic [] Underline

B Form Border and Color

Border Style: Sizeable W
Form Color ||:| Button Face "t
Border Width: « 0 b

B Text and Edit Objects

Transparent Text: [/ ]

Edit Text Color: |l Window Text v|

Edit Background: ||:| Window v|
(figure-é) o

The following is an example of a form that was converted with the single and double line
characters setting unchecked. This display may be beneficial in the conversion process to see how
a form may have been divided into sections.
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- Employee: Information —-

5. Like with the Windows-based forms, the DOS forms can be individually selected and converted.
Multiple forms can be converted by holding the [Ctri] key and selecting individual form names. Or
pressing the [CtrI]+[A] keys will select all listed forms. Press the "OK" button to convert the
selected forms.

At this point, you can now enter the Form Designer to view and make changes to the forms. There are
Issues and Suggestions to review for the converted forms. However, since many of the instructions
below refer to specific control/object names and require a basic understanding of the Form Designer, it is
recommended that you perform the conversions of the remaining modules (e.g. reports, labels), and
then complete the R:BASE Tutorial before continuing.

From the Main Menu, choose "Help" > "R:BASE Tutorial". This tutorial covers step-by-step instructions on
building a complete database and application from scratch providing the R:BASE relational logic as it

adhere's to Dr. Codd's relational model. This is where one would learn how to quickly adapt to the
R:BASE interface!

1.9.3.1.1.1 Issues and Suggestions
NOTE: From inside the Form Designer, you can launch the Form Designer help file by pressing the [Shift]
+[F1] hot keys.
o Add an Enhanced DB Navigator Control

The Enhanced DB Navigator is a form object that allows moving between, saving, and deleting rows in
a table. To add the control, locate the button within the Database Controls (boxed in red below).
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de%ﬂ@!@%ﬁ@mﬁﬁﬂﬂﬁ
T P E R E &G R E

Mouse click on the button, then mouse click on the form where the object is to be placed. The
properties dialog will appear to alter the settings for the control. Click OK to use the default settings.

Form Lookup Variables

The "Lookup Variable" is now truly a "Lookup" variable, and is not to be changed. All expressions, if
based on lookup variables, will be evaluated and refreshed INSTANTLY. Prior to version 7.x, this was
not the case. Previously, the form variables must be refreshed with the RECALC VARIABLES command
each time variables were to be refreshed. To achieve the same results in R:BASE 11, then do NOT use
form defined variables, but rather EEPs to declare variables with the SET VARIABLE command, which
can execute when needed and with the flexibility to change the variables accordingly.

Form Variables
Form variables that perform calculations or combine a number of values should be enclosed in
parenthesis. If error messages are displayed for variables performing calculations, like the one below,

2 . CURRENCY vTot al price * quantity

add parenthesis as follows:

2 : CURRENCY vTot al

(price * quantity)

Multi-Page Form with Push Buttons

When converting a multiple page form, the different "pages" will be placed on a Tab Control, with each
page placed upon a separate "tab". Any Push Buttons on the form that use a predefined "Next Page" or
"Previous Page" EEP will appear on the new form, however will have no action assigned to them. This
is because there is technically no longer a "page" to move to with regards to the behavior of a Tab
Control.

Lookup Variable Tip

Within the R:BASE 11 Form Designer there is an option to run a series of commands (or Action) for a
form before the Form Designer is launched. In the Form Designer, choose "Layout" from the Menu bar,
the select "On Before Design Action...".

This will run a series of commands, which can include the creation of variables that Lookup Variables

are based upon, to avoid annoying error messages when the form is opened in the designer. An
example of a lookup variable based upon another variable would be...

1: TEXT vConpany = Conpany I N Custonmer WHERE CustID =
.vCustI D

The error message appears because the variable vCustID is not defined. Adding the following SET VAR
command to the "On Before Design Action..." will alleviate this error message:

SET VAR vCust| D | NTEGER

The "On Before Design Action..." is listed under "Layout" on the main menu bar.
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1.9.3.1.2 Converting Reports
You should now be looking at the R:BASE window with the Database Explorer displayed. To confirm, you
will see the main R:BASE caption read the "R:BASE 11", then your database name listed in square
brackets, then "R:BASE Database Explorer" listed in square brackets.
e If you do not see your database listed in brackets, then connect to it now by selecting "Database" >
"Connect to Database..." from the main menu bar. You will be prompted to locate your database

files where they are stored on your computer. Once connected to your database, you will see the
database name listed in the R:BASE 11 program caption, in brackets.

e If you do not see "R:BASE Database Explorer" listed in square brackets, then select the "Database
Explorer" button on the main Tool Bar. It is the first button on the left and the hint displayed will
read "Database Explorer".

At the Database Explorer window, you will see the "Navigator" listed on the left side of the window
containing various menu options of R:BASE database modules (e.g. Tables, Views, Forms, etc.)

1. Click on the Database Explorer button and choose "Reports" from the drop down menu (figure 1),
then select the "Convert Report(s)..." menu option (figure 2).

— R:BASE Explorer _j New Report...

[% Databases ,_, Print Report...
5 Tables _/f Design Report...
;’i Copy Report...

%—é Views _
5 el| Rename Report...
[ @ Stored Procedures
[ ;( Delete Reportis)..

A
Q@E Convert Report(s]... I}

| db Touch Reportis]...

- I:DlEl Labels __I Unload Reportis)...
E I n I mimed Dmim m ek -
External Forms (figure 2)

= Applications
| 0=

[ _:H Files
|02
|7 Open Group After Connecting 3
q Database Explorer 3
| L

(figure 1)
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Upon selecting this option, a dialog will appear that may contain a list of the available reports to
convert (figure 3). The reports listed are Windows-based reports that were created in a previous
Windows version of R:BASE.

m Select Report(s) to Convert X

Conversion Options

] DOS Reports
E—
— B Show Conversien Errors
— B Create Log File
—

Convert " into ' in Report Variables

ltems for Conversion

MName Table Comments

Salesrpt TransMaster Sales report

Customer Customer List of customer contacts
Sumrpt TransMaster Summary sales report
Product Product List of products

Salesrep Employee List of sales representatives
Invoice Prodalias Customer Billing Invoice
Qsalesrpt transmaster Quarterly sales report
Salestat TransMaster Customer sales statistics
emplist Employee

FixedFieldASCII Customer Sample Fixed Field ASCII File Report
Contactsold Contact

Properties W 0K > Cancel

(figure 3)

2. Individual reports can be selected and converted. Multiple reports can be converted by holding the
[Ctrl] key and selecting individual report names. Or pressing the [CtrI]+[A] keys will select all
listed reports. Press the "OK" button to convert the selected reports. Conversion options include
the ability to show errors, create a log file, and convert " into ' for report variables as check
boxes. As the earlier steps advised to change the QUOTES setting from double quotes to an
apostrophe, the last option will make legacy migrations much easier.

The report(s) will convert and will be displayed in the Database Explorer.

3. The database may contain DOS reports. Select the "DOS Reports" check box. The dialog may now
contain a list of the available DOS reports to convert (figure 4). Any reports listed are DOS-based
reports that were created in a DOS version of R:BASE.
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F71 Select Report(s) to Convert x

Conversion Options
@ DOS Reports

— B sShow Conversion Errors
r——] B Create Log File
—

B Convert " into ' in Report Variables

ltems for Conversion

MName Table Comments
comcheck
custamer

invoice

E product
repdet
repfoot

rephead
salesrep
salesrpt
slerpt2
sumrpt

Properties > Cancel

(figure 4)

4. The "Properties" button provides a form conversion option to change single and double line
characters to blank spaces, alter the Font (name, color, size, and style), Form Border (style and
width), Form Background Color, Text (transparent), and Edit Objects (text color and background)
(figure 5).
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193121

DOS Report/Label Conversion Properties *

General

B Change old single and double line characters to blanks

Font

Mame:
Color:
Size:
Style:

Pass Settings
() One pass

Page Margins
Left:

Right:

Courier Mew e
Ml Black v
o8 O9 O10 On

[] Bold [] lalic [_] Underline

© Two pass
0.000 Top: 0.000
0.000 Bottorm: 0.000
| 8]4 Cancel
(figure 5)

Maintaining single and double lines in the conversion process may help see how a report was

divided into sections. The pass setting processes system variables once or twice are the report is
generated. For DOS reports, the default is one pass. For Windows reports, the default pass setting
is two. Margins in DOS reports begin at zero. The margin can be changed for any custom reports.

5. Like with the Windows-based reports, the DOS reports can be individually selected and converted.
Multiple reports can be converted by holding the [Ctrl] key and selecting individual report names.
Or pressing the [CtrI]+[A] keys will select all listed reports. Press the "OK" button to convert the

selected reports.

The report(s) will convert and will be displayed within the Database Explorer.

At this point, you can now enter the Report Designer to view and make changes to the reports. There are
Issues and Suggestions to review for the converted reports. However, since many of the instructions
below refer to specific control/object names and require a basic understanding of the Report Designer, it
is recommended that you perform the conversions of the remaining modules (e.g. forms, labels), and
then complete the R:BASE Tutorial before continuing.

From the Main Menu, choose "Help" > "R:BASE Tutorial". This tutorial covers step-by-step instructions on
building a complete database and application from scratch providing the R:BASE relational logic as it
adhere's to Dr. Codd's relational model. This is where one would learn how to quickly adapt to the

R:BASE interface!

Issues and Suggestions

NOTE: From inside the Report Designer, you can launch the Report Designer help file by pressing the

[Shift]+[F1] hot keys.

e Sub-Totals and Totals

To calculate sub-totals and totals of table columns, Aggregate Variables have always been used to
perform this job. Now, the R:BASE 11 for Windows Report Designer has a built-in object called DB
Calc, which performs these same functions on table columns without creating the extra overhead of
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variables. You can replace your Variable Label objects with DB Calc objects in instances where the
Variables Object results will not be used further down in the report.

o #DATE, #TIME, #PAGE, Document, and Page Information
The R:BASE 11 for Windows Report Designer now has a System Variable control, which allows an
object to be placed for the current DATE, TIME, Document Name, Print DATE and TIME, or one of many
Page Numbering options. All Variable Label objects whose expression value consists of a system
variable (#DATE, #TIME) should be deleted and replaced with a System Variable control. Any Variable
Label objects whose expression value consists of the #PAGE system variable, you must delete the
variable object and replace that object with a System Variable control.

e Report Variables
Report variables that perform calculations or combine a number of values should be enclosed in
parenthesis. If error messages are displayed for variables performing calculations, like the one below,

2 : CURRENCY vTot al

price * quantity
add parenthesis as follows:

2 . CURRENCY vTotal = (price * quantity)

e Report Totals
To be sure report totals are calculating correctly on all NULL and not NULL records, make sure the
ZERO setting is ON. Check the setting under "Settings" > "Configuration Settings".

e Printer Control Codes
If DOS or machine printer control codes are used in R:BASE Report variables, they can no longer be
stored in the Report Variables. A control code would appear in the variable list with an expression as
follows: <27 40 115 49 83>

If the control code were used to alter the text on the report (e.g. bold, underline, etc.), the control
code must be deleted. There are many new features in the Windows interface that replace control
codes for altering report text objects. The R:BASE 11 for Windows version allows you to perform these
font changes must easier.

If control codes listed in the report control hardware for paper feeds or to open a cash drawer, then
document down the exact code and review the "PCC Label" Control in the Report Designer. This
control will support the same functionality used previously.

e Picture Format
For a report object, [] may be displayed in the report preview. In R:BASE for DOS and R:BASE for
Windows versions prior to 7.x, a "Picture Format" option was available. The option allowed the
justification of the value and several formatting options based upon the data type of the object. For
example, to add the justification a [>], or [<] was used to right/left justify.

In R:BASE 11, this feature is called "Display Format", which still offers several formatting options for
report objects based upon the data type of the object. While the formatting option is still supported, the
justification option is no longer supported in the previous context, within the "Display Format" settings.
To right/left/center justify text of an object, use the "Format" tool bar which supports many text
formatting options.

If you see [] listed in your report preview for a report object, you must right click on the object, select
"Display Format", and remove the [] characters.

o Page Setup
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For DOS to Windows conversions, the default page size setting is set to it's largest values in order to
make sure no objects are lost in the conversion process. You must make sure you alter your page
settings back to your desired values in order for your reports to print correctly.

To alter the page size settings, follow the below instructions:

Select "File" > "Page Setup..." from the main menu bar.

Select the "Paper Size" tab

For Portrait orientation reports, the Width should be set to "8.5".
For Landscape orientation reports, the Height should be set to "8.5".

el NS

From this dialog, you can also adjust your report margins from the "Margins" tab.

After making any changes, make sure that all of your report objects are located within the defined
page size settings and margins. Otherwise, R:BASE will display a warning that "Controls beyond the
new page width will be deleted." In this case, select "Cancel" to avoid losing any controls. Then move
your controls within your desired page settings and then make your page size setting changes again.

Page Footer Content Moved to the Report Footer

The Page Footer band behaves differently in 7.x and higher versions, where the band is intentionally
positioned across the footer of the page. In converted reports, it may be required to move the Page
Footer content to the Report Footer. To do so, select one item in the Page Footer, then press [Ctrl+A]
which selects all of the item in the Page Footer. Then, using the mouse, click and drag the selected
content from the Page Footer to the Report Footer.

Report Preview Tip

The "Report Preview" tab will display a preview of your report as it may appear when you send the
report to the printer or screen. Before selecting the tab, you must make sure that there are no errors
listed in your Report variables, otherwise, you will receive an error message for every error listed
multiplied by the number of records displayed in the Report Preview window.

What you can do to limit the number of rows displayed in the Report Preview window, thus limiting the
number error messages. To do so, alter the Report Default settings for how many rows are displayed
when previewing a report.

1. Select "Settings" > "Report/Label Designer" > "Default Settings..." from the main menu bar.
2. Alter the value for "Row Count for Preview:" to a smaller value other than 100; perhaps to 10.

Lookup Variable Tip

Within the R:BASE 11 Report Designer there is an option to run a series of commands (or Action) for a
report before the Report Designer is launched. In the Report Designer, choose "Report" from the Menu
bar, the select "Actions" > "On Before Design...".

This will run a series of commands, which can include the creation of variables that Lookup Variables

are based upon, to avoid annoying error messages when the form is opened in the designer. An
example of a lookup variable based upon another variable would be...

1: TEXT vConpany = Conpany |IN Customer WHERE CustID =
.vCustID

The error message appears because the variable vCustID is not defined. Adding the following SET VAR
command to the "On Before Design Action..." will alleviate this error message:

SET VAR vCust| D | NTEGER

The "On Before Design..." action is located under "Report" > "Actions" on the main menu bar.

Copyright © 1982-2025 R:BASE Technologies, Inc.



Reference Index 111

1.9.3.1.3 Converting Labels
You should now be looking at the R:BASE window with the Database Explorer displayed. To confirm, you
will see the main R:BASE caption read the "R:BASE 11", then your database name listed in square
brackets, then "R:BASE Database Explorer" listed in square brackets.
e If you do not see your database listed in brackets, then connect to it now by selecting "Database" >
"Connect to Database..." from the main menu bar. You will be prompted to locate your database

files where they are stored on your computer. Once connected to your database, you will see the
database name listed in the R:BASE 11 program caption, in brackets.

e If you do not see "R:BASE Database Explorer" listed in square brackets, then select the "Database
Explorer" button on the main Tool Bar. It is the first button on the left and the hint displayed will
read "Database Explorer".

At the Database Explorer window, you will see the "Navigator" listed on the left side of the window
containing various menu options of R:BASE database modules (e.g. Tables, Views, Forms, etc.)

1. Click on the Database Explorer button and choose "Labels" (figure 1), then select the "Convert
Label(s)..." sub menu option (figure 2).

— R:BASE Explorer _j New Label..

[% Databases ,_, Print Label...
[% Tables ﬁ Design Label...
= 1 Copy Label...

%—e Views o
[ PECl| Renarne Label...
[ @ Stored Procedures -
[ ;( Delete Label(s)...

F B
f @ o {éﬁ Convert Label(s)... l/\\?
:% Reports T Touch Label(s)..

[ El Labels k‘ _ __! Unload Label(s)...
; % Lacteinal Eoims ¢ [FPT——
|

(figure 2)

= Applications
| =

, _:H Files
| (=8
|7 Open Group After Connecting J
[ q Database Explorer 3
| = |

(figure 1)
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Upon selecting this option, a dialog will appear that may contain a list of the available labels to
convert (figure 3). The labels listed are Windows-based labels that were created in a previous
Windows version of R:BASE.

m Select Label(s) to Convert x

Conversion Cptions

] DOS Labels
— B sShow Conversion Errors
—

B Create Log File

Convert " into ' in Label Variables
Iterms for Conversion
Marne Tahle Comments
: Emplabel Employee Use to mail info to employees i
Properties . W OK > Cancel
(figure 3)

Individual labels can be selected and converted. Multiple labels can be converted by holding the
[CtrI] key and selecting individual label names. Or pressing the [CtrI]+[A] keys will select all listed
labels. Press the "OK" button to convert the selected labels. Conversion options include the ability
to show errors, create a log file, and convert " into ' for label variables as check boxes. As the
earlier steps advised to change the QUOTES setting from double quotes to an apostrophe, the last
option will make legacy migrations much easier.

The label(s) will convert and will be displayed in the Database Explorer.

The database may contain DOS labels. Select the "DOS Labels" check box. The dialog may now
contain a list of the available DOS labels to convert. Any labels listed are DOS-based labels that
were created in a DOS version of R:BASE. The "Properties" button provides label conversion
options to change single and double line characters to blanks, a pass setting, and margins (figure
5).

Maintaining single and double lines in the conversion process may help see how a label was
divided into sections. The pass setting processes system variables once or twice are the label is
generated. For DOS labels, the default is one pass. For Windows labels, the default pass setting is
two. Margins in DOS labels begin at zero. The margin can be changed for any custom reports.

Like with the Windows-based labels, the DOS labels can be individually selected and converted.
Multiple labels can be converted by holding the [Ctrl] key and selecting individual label names. Or
pressing the [CtrI]+[A] keys will select all listed labels. Press the "OK" button to convert the
selected labels.

The label(s) will convert and will be displayed within the Database Explorer.
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At this point, you can now enter the Label Designer to view and make changes to the labels. There are
Issues and Suggestions to review for the converted labels. However, since many of the instructions
below refer to specific control/object names and require a basic understanding of the Label Designer, it is
recommended that you perform the conversions of the remaining modules (e.g. forms, reports), and
then complete the R:BASE Tutorial before continuing.

From the Main Menu, choose "Help" > "R:BASE Tutorial". This tutorial covers step-by-step instructions on
building a complete database and application from scratch providing the R:BASE relational logic as it
adhere's to Dr. Codd's relational model. This is where one would learn how to quickly adapt to the
R:BASE interface!

1.9.3.1.3.1 Issues and Suggestions

NOTE: From inside the Label Designer, you can launch the Label Designer help file by pressing the [Shift]
+[F1] hot keys.

e Sub-Totals and Totals
To calculate sub-totals and totals of table columns, Aggregate Variables have always been used to
perform this job. Now, the R:BASE 11 for Windows Label Designer has a built-in object called DB Calc,
which performs these same functions on table columns without creating the extra overhead of
variables. You can replace your Variable Label objects with DB Calc objects in instances where the
Variables Object results will not be used further down in the label.

o #DATE, #TIME, #PAGE, Document, and Page Information
The R:BASE 11 for Windows Label Designer now has a System Variable control, which allows an object
to be placed for the current DATE, TIME, Document Name, Print DATE and TIME, or one of many Page
Numbering options. All Variable Label objects whose expression value consists of a system variable
(#DATE, #TIME) should be deleted and replaced with a System Variable control. Any Variable Label
objects whose expression value consists of the #PAGE system variable, you must delete the variable
object and replace that object with a System Variable control.

e Label Variables
Label variables that perform calculations or combine a number of values should be enclosed in
parenthesis. If error messages are displayed for variables performing calculations, like the one below,

2 : CURRENCY vTotal = price * quantity

add parenthesis as follows:

2 : CURRENCY vTotal = (price * quantity)

e Label Totals
To be sure label totals are calculating correctly on all NULL and not NULL records, make sure the ZERO
setting is ON. Check the setting under "Settings" > "Configuration Settings".

e Printer Control Codes
If DOS or machine printer control codes are used in R:BASE Label variables, they can no longer be
stored in the Label Variables. A control code would appear in the variable list with an expression as
follows: <27 40 115 49 83>

If the control code were used to alter the text on the label (e.g. bold, underline, etc.), the control code
must be deleted. There are many new features in the Windows interface that replace control codes for
altering label text objects. The R:BASE 11 for Windows version allows you to perform these font
changes must easier.

If control codes listed in the label control hardware for paper feeds or to open a cash drawer, then
document down the exact code and review the "PCC Label" Control in the Label Designer. This control
will support the same functionality used previously.
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e Picture Format

For a label object, [] may be displayed in the label preview. In R:BASE for DOS and R:BASE for
Windows versions prior to 7.x, a "Picture Format" option was available. The option allowed the
justification of the value and several formatting options based upon the data type of the object. For
example, to add the justification a [>], or [<] was used to right/left justify.

In R:BASE 11, this feature is called "Display Format", which still offers several formatting options for
report objects based upon the data type of the object. While the formatting option is still supported, the
justification option is no longer supported in the previous context, within the "Display Format" settings.
To right/left/center justify text of an object, use the "Format" tool bar which supports many text
formatting options.

If you see [] listed in your label preview for a label object, you must right click on the object, select
"Display Format", and remove the [] characters.

Page Setup

For DOS to Windows conversions, the default page size setting is set to it's largest values in order to
make sure no objects are lost in the conversion process. You must make sure you alter your page
settings back to your desired values in order for your labels to print correctly.

To alter the page size settings, follow the below instructions:

Select "File" > "Page Setup..." from the main menu bar.

Select the "Paper Size" tab

For Portrait orientation reports, the Width should be set to "8.5".
For Landscape orientation reports, the Height should be set to "8.5".

el

From this dialog, you can also adjust your labels margins from the "Margins" tab.

After making any changes, make sure that all of your labels objects are located within the defined
page size settings and margins. Otherwise, R:BASE will display a warning that "Controls beyond the
new page width will be deleted." In this case, select "Cancel" to avoid losing any controls. Then move
your controls within your desired page settings and then make your page size setting changes again.

Label Preview Tip

The "Label Preview" tab will display a preview of your label as it may appear when you send the label
to the printer or screen. Before selecting the tab, you must make sure that there are no errors listed in
your label variables, otherwise, you will receive an error message for every error listed multiplied by
the number of records displayed in the Label Preview window.

What you can do to limit the number of rows displayed in the Label Preview window, thus limiting the
number error messages. To do so, alter the Label Default settings for how many rows are displayed
when previewing a label.

1. Select "Settings" > "Report/Label Designer" > "Default Settings..." from the main menu bar.
2. Alter the value for "Row Count for Preview:" to a smaller value other than 100; perhaps to 10.

Lookup Variable Tip

Recently added to the R:BASE 11 Label Designer is the option to run a command file (or Action) for a
form before the Label Designer is launched. In the Label Designer, choose "Label" from the Menu bar,
the select "Actions" > "On Before Design...".

This allows you to create any variables that Lookup Variables are based upon to avoid annoying error
messages when the label is opened in the designer. An example of a lookup variable based upon
another variable would be...
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1: TEXT vConpany = Conpany | N Custonmer WHERE CustID =
.vCustI D

The error message appears because the variable vCustID is not defined. Adding the following SET VAR
command to the "On Before Design..." action will alleviate this error message:

SET VAR vCust| D | NTEGER

The "On Before Design..." action is located under "Label" > "Actions" on the main menu bar.

1.9.3.2 R:BASE 7.x/Turbo V-8 Forms, Reports, & Labels
R:BASE 7.x/Turbo V-8 forms, reports, and labels will automatically populate the Forms, Reports, and
Labels menus of the R:BASE 11 Database Explorer. The items will run in R:BASE 11 with little or no

changes required on your behalf. However, it is recommended that you review each item to ensure the
modules behave as expected.

To assist with the database migration use the "Touch" utility to quickly update and save forms, reports,
and labels when migrating between current versions. The Database Explorer menu works like opening

the selected object in the designer, making the content dirty, and saving it. The feature allows a user to
save hundreds of forms, reports, and labels when migrating between R:BASE versions.

Confirm *

o The selected farmis) will be loaded then saved.
This process updates the form(s) to have the latest structure. Date/Time and Version will be updated as well.

Proceed?

Yes I No

Corrections have been made in the form table settings for the "Update Existing Rows" option which was
corrected to recognized the setting value. The following command can be used to scans and set all form's
"Update Existing Rows" option to checked/enabled. Note that you only need to run the command once.

PROPERTY APPLI CATI ON RESET_FORMS_ROW UPDATE_FLAG ' *!

A form list may be specified to scan and set the specified form's "Update Existing Rows" option to
checked/enabled:

PROPERTY APPLI CATI ON RESET_FORMS_ROW UPDATE_FLAG ' f ormi, f or n2, f or nB'

Leaving the last parameter blank scans and sets all form's "Update Existing Rows" option to
checked/enabled, where the form modified date is less than November 7, 2017, which is when the
"Update Existing Rows" option has been corrected to recognized the setting value.

PROPERTY APPLI CATI ON RESET_FORMs_ROW UPDATE_FLAG ' '

To assist in the migration to R:BASE 11, new conversion features have been built in for your
convenience.

Please review the "What's New in R:BASE 11 for Windows" PDF document for additional details.
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1.9.3.3

1.9.34

R:BASE eXtreme 9.x (32/64) Forms, Reports, & Labels

Your R:BASE eXtreme 9.x Forms, Reports, and Labels will automatically populate the Forms, Reports,
and Labels menus of the R:BASE 11 Database Explorer. The items will run in R:BASE 11 with no changes
required on your behalf. It is recommended that you review each item to ensure the modules behave as
expected.

To assist with the database migration use the "Touch" utility to quickly update and save forms, reports,
and labels when migrating between current versions. The Database Explorer menu works like opening
the selected object in the designer, making the content dirty, and saving it. The feature allows a user to
save hundreds of forms, reports, and labels when migrating between R:BASE versions.

Confirm X

o The selected form(s) will be loaded then saved.
This process updates the form(s) to have the latest structure, Date/Time and Version will be updated as well,

Proceed?

Yes I Mo

Corrections have been made in the form table settings for the "Update Existing Rows" option which was
corrected to recognized the setting value. The following command can be used to scans and set all form's
"Update Existing Rows" option to checked/enabled. Note that you only need to run the command once.

PROPERTY APPLI CATI ON RESET_FORMs_ROW UPDATE_FLAG ' *!

A form list may be specified to scan and set the specified form's "Update Existing Rows" option to
checked/enabled:

PROPERTY APPLI CATI ON RESET_FORMS_ROW UPDATE_FLAG ' f ormi, f or n2, f or nB'

Leaving the last parameter blank scans and sets all form's "Update Existing Rows" option to
checked/enabled, where the form modified date is less than November 7, 2017, which is when the
"Update Existing Rows" option has been corrected to recognized the setting value.

PROPERTY APPLI CATI ON RESET_FORMS_ROW UPDATE_FLAG ' '

To assist in the migration to R:BASE 11, new conversion features have been built in for your
convenience.

Please review the "What's New in R:BASE 11 for Windows" PDF document for additional details.

New Conversion Enhancements

To assist in the migration to R:BASE 11, new conversion features have been built in for your
convenience.

"Single Click" Conversion to Enhanced Form Controls

In the earlier versions of R:BASE, there are several introductory controls that have been enhanced
considerably in later R:BASE releases. For example, the Tab Control was provided in R:BASE 7.0 for
Windows. Later, in R:BASE 7.1 the Enhanced Tab Control was introduced to offer many additional
features. The same comparison can be made for the popular DB Grid control whose "enhanced"
counterpart was introduced in R:BASE eXtreme for Windows. Migrating from the introductory control to
the enhanced counterpart meant recreating the object on the form, while referencing the properties of
the original.

Now, the conversion of the introductory control can be made with a single click. For example, by right
clicking on a Panel control, the option to "Convert to Enhanced Panel" is available.
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Efj Ohbject Property
Custom EEPs

O Hide on Startup

F11

Mative Appearance

4__| Component ID...

'EE Variable Links...

% Variable Links Overview...

Parent Font

Parent Color

A@Eﬂ' Convert to Enhanced Panel

] Align to Grid

[FA v T Eomest

By right clicking on a DB Grid control, the option to "Convert to Enhanced DB Grid" is available.

E Ohbject Property
Custom EEPs

Hide on Startup

F11

%¢__] Component ID...

"E'E Variable Links...

% Variable Links Overview...

Parent Font

Parent Calar

Convert to Enhanced DB Grid

] Align to Grid

I:I L Brina Ta Erant

The following single-click conversions to "enhanced" form controls are available:
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Panel -> Convert to Enhanced Panel

Group Box -> Convert to Enhanced Group Box
Speed Button -> Convert to Enhanced Speed Button
Tab Control -> Convert to Enhanced Tab Control
Calendar -> Convert to Enhanced Calendar
Variable Calendar -> Convert to Enhanced Variable Calendar
DB Calendar -> Convert to Enhanced DB Calendar
DB Grid -> Convert to Enhanced DB Grid

DB Navigator > Convert to Enhanced DB Navigator
DB Rich Edit -> Convert to Advanced DB Rich Edit
Speed Button -> Convert to Enhanced Speed Button

Variable Form Conversion to External Form File

Another new time-saving conversion feature is located in the Database Explorer within the "Forms"
options where a new selection allows for a Variable Form to be saved as an External Form File. The
option is only enabled when a Variable Form is selected.

37| Design Form...

_hﬁ Copy Form...

#ecl| Rename Form...

.&(ﬁ Convert Form(s)...
r.{h_"} Touch Formis)...

E Unload Form(s)...
E Load Formis)...

i : :
e reraromre—y

[ % Compress Form(s)

-ge llnrnrmnreee Farmicl

"Single Click" Conversion to Advanced Report Controls
The Report/Label Designer includes added context menu options to easily convert rich text objects to
advanced rich text objects.

e Rich Text > Convert to Advanced Rich Text
e DB Rich Text > Convert to Advanced DB Rich Text
e Variable Rich Text > Convert to Advanced Variable Rich Text
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| Align...

=L+ Size...
%__| Component ID...

J_I Bring To Front

JJ Bring Forward

L3
=g Send To Back

_j Send Backward

:Taq Add To Scrapbook...
o | Lock Control

o Lock Size

—_]‘-i}l Convert To Advanced Rich Text

ra

Please review the "What's New in R:BASE 11 for Windows" PDF document for additional features.

1.9.4 Converting Applications

As R:BASE can be customized for any type of business model or company schema, there have always
been several ways that developers and users could create an application. Actually, if you think of what
an application consists of, you're really looking at a stored series of commands in what are called
command files, which are then combined with other command files to form applications.

R:BASE provides all of the tools you need to produce command files and applications, it is just up to you
to decide which method serves your needs best.

1.9.4.1 R:BASE 6.5++ and Lower Applications

1.9.4.1.1 Application Express Users (.APP)

If you are converting an application that was designed using the Application Express module from
versions prior to R:BASE 7.x, the actual application file consisting of the R:BASE command language
(.APP) can be converted within R:BASE 11. In addition to the .APP file, there will be an .APX and either
.API or .APW files. You will only need the .APP or the .API files.

The application may be one large .APP file or several smaller command files; usually with the .CMD file
extension. The standard command file extension was .CMD in early R:BASE versions. It may also be
possible that no file extension is used for the command files. In this case, it is recommended that the
.RMD file extension be added to the files so it may be displayed within the "Command Files" menu of the
Database Explorer's Navigator.

In R:BASE for Windows, the new file extension standard is .RMD, as more file servers and mail servers
flag the .CMD file extension as a possible virus. Or, if you are using a custom file extension, you can add
the extension to the "File Mask:" field under the "Command Files" menu, so the files will then appear in
this window.

The source code command syntax within the .APP file contains the menus and menu actions of your
custom application in the form of command blocks, menu blocks, and possibly screen blocks. The .APP
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194111

file is likely located with your database files. So, when you connect to your database using R:BASE 11,
you will see the .APP file listed under the "Command Files" menu within the Database Explorer's
Navigator. The files will not be listed under the "Applications" menu as the R:BASE 11 Application
Designer will not open legacy Application Express projects for editing.

In order to use the .APP file contents in R:BASE 11, a new "Convert Application(s)..." option has been
made available within the "External Forms" portion of the Database Explorer. This feature will parse
through the legacy Windows and DOS legacy application files and converts it to an External Form File. If
the file does not contain $COMMAND blocks or $MENU Blocks, then no conversion will take place.

j Mew External Form...

e = e
Euin Fyternal Form
”iun cXternal rorm

[

Al caa

Selecting the "Convert Application(s)..." option will display a dialog to select an application file (.APP/
.API). If no files are displayed in the dialog, press the "Cancel" button and select "Utilities" > "Set
Working Directory..." to navigate to the folder where the application files reside. Then, revisit the
"Convert Application(s)..." option.

Menu System Types

The converted external form will vary based upon the menu type (POPUP, COLUMN, or PULLDOWN) of
the .APP application file. With the Tree View, Split View, and Tile Menu application conversions, the
COLUMN and PULLDOWN items are merged, and POPUP items become form commands. With the "Group
Bar and Menu Bar" conversion, COLUMN items becomes a Group Bar, PULLDOWN items becomes a Main
Menu, and POPUP items become form commands. All menu types will create a collection of user interface
groups that contains a list of items to select that can invoke commands.
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il Select Application to Canvert x
File Type
O app O API () RBA
—
— CONCOMP.APP
 —
—

Convert Columnar Menus to
© Group Bar and Main Menu (O Split View

() Tree View () Tile Menu
[/ 0K ¥ Cancel

After selecting the "OK" button, the converted external form will appear in the Database Explorer
window. An external form file, with the .RFF file extension, will reside in the folder. If the database and
application is moved to another directory, be sure to move the external form file as well. To design the
external form and see the converted command syntax, select "Design External Form..." from Navigator
options. You will then enter the External Form Designer module to alter the external form.

Based upon the menu system type of the original .APP application file, R:BASE will create the following
menu system types into the external form:

Group Bar
Menu Bar
Tree View
Split View
Tile Menu

After the conversion, the Group Bar will be located on the left side of the form with menu options placed
accordingly. The Group Bar items displayed should match the $MENU blocks from the originating .APP
application file. There may be some menu options that are no longer used. Make a note of the items as
this will save time in the process of reviewing and updating the command syntax.

A Group Bar control is a collection of "groups", that can be opened and closed by using the arrows (looks
like two carat characters ~). Each group contains a list if items that are used to run a series of R:BASE
commands or an external file. The "Groups" are displayed below with a blue font. The Group Items are
located under the Group with a black font. In the below example image, "Transactions" is the second
Group, where "Enter transactions", "Print reports", "List transactions"”, and "Exit" are the Items.
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-

E:l concome

S5 CONCOMP

Consolidated Computer

Sales representatives

Customer records
Product records
Transactions

Exit

Transactions
Enter transactions
Print reports

List transactions
Exit

(= @]

By right clicking on the Group, and selecting "Object Property [F11], the Group Properties dialog is
displayed. Select the "Items" tab to review the list of item names. Any command syntax loaded in an
Item will highlight the "Edit Custom EEP..." button with a yellow background. Selecting the "Edit Custom
EEP..." button will display the stored command syntax. Before running the external form and selecting
any menu options, the command syntax must first be checked. If no syntax was loaded into the EEP,
then the button background will not be yellow. The command syntax would then be loaded into the
Custom Form Actions. Select "Layout" > "Custom Form Actions" from the main menu bar to review the
command syntax.
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Ffl Group Properties >
Properties Effects Colors Items Variable Links b
[tern Mame EEP File Mame
Enter transactions
{ Print reports
List transactions
Exit
* Load Image... Clear Image
[tern Mame:

Print reports

[tern Hint:

Component |D:

On Click =Es
1 in
Edit... Edit Custom EEP...
=F Add 4 Change == Delete

o W OK | M Cancel | ¢ Apply

After the conversion, a blank gray canvas will be displayed in the External Form Designer. The menu
system and command syntax for each menu item from the application are stored within the external
form file. From the main menu bar, select "Layout" > "Desigh Menu Bar". The Menu Bar Designer will
launch with the application file menus placed accordingly. The Menu Items displayed should match the
$MENU blocks from the originating .APP application file. There may be some menu options that are no
longer used. Make a note of the items as this will save time in the process of reviewing and updating the
command syntax.

A Menu Bar is a horizontal strip that contains lists of available menus for a certain program. In Windows
programs, the menu bar resides at the top of a window. The Menu Bar uses main "Items" which display
across the top of a window, and "Sub-Items" which drop down when the main Item is selected. Items"
and Sub-Items can be used to run a series of R:BASE commands or an external file. In the below
example, "Employees" is the main Item, where "Enter New Employee" and "Edit Existing Employee" are
the sub-items.
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Menu Bar Designer et

Menu ltermns | Appearance |

» - File

~.  Enter
----- Employees
----- Customers

..... Transactions
..... Products
W Modify

..... Employees
----- Customers
..... Transactions

----- Products
% -  Reports
¥ - Litilities

Menu Item Properties

Text:
Customers
EEP: Component |D:
Hint:
# Edit EEP... Edit Custom Command...
* Load Image... % Clear Image
= Add ltem Add Sub-ltem Fr
= [elete Clear All

Create Tree View Control W DK » Cancel eﬂelp

During the conversion, R:BASE loaded the command syntax portions of the .APP application file into the
"Custom Command" portions of the Menu Bar. Any command syntax loaded in a Sub-Item will highlight
the "Edit Custom Command..." button with a yellow background. Selecting the "Edit Custom Command..."
button will display the command syntax stored within the Item or Sub-Item. Before running the external

form and selecting any menu options, the command syntax must first be checked.

If no syntax was loaded into the menu item or sub-item, then the button background will not be yellow.
The command syntax would then be loaded into the Custom Form Actions. Select "Layout" > "Custom
Form Actions" from the main menu bar to review the command syntax.
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After the conversion, the Tree View will be located on the left side of the form with menu options placed
accordingly. The Tree View items displayed should match the $MENU blocks from the originating .APP
application file. There may be some menu options that are no longer used. Make a note of the items as
this will save time in the process of reviewing and updating the command syntax.

A Tree View control displays an object containing a hierarchical list of static items (nodes), such as the
headings in a document, the entries in an index, or the files and directories on a disk. Each node consists
of a label and an optional image, where each node can have a list of subitems associated with it. By
selecting the tree structure, the user can expand or collapse the associated list of subitems. The main
"Nodes" are displayed below next to the minus characters. The Sub-Items are located within the Nodes
linked by the dotted lines. In the below example image, "Transactions" is the second node, where "Enter
transactions", "Print reports", "List transactions", and "Exit" are the sub-items.

W onEa BBl GBI | © 0 S
. - Sales representatives o P P P P D O e
- Customer records B S S S S S S 3 G S S S o S G SIS VS T VSN S a Ss

I FE TS T | A A AT

SRS RIGS | A M AR AR

G S S L

e TRIASIEEIONER | T T R i nE R e e

e MR aN e S | L D A DI
- Print reports R

iknbtmnsactionsy | ieieieieeenninininnieinintet e ettt e e e
- Exit L

By right clicking on the Tree View, and selecting "Object Property [F11], the Tree View Properties dialog
is displayed. Select the "Nodes" tab to review the list of nodes and sub-items. Any command syntax
loaded in an sub-item will highlight the "Edit Custom EEP..." button with a yellow background. If no
syntax was loaded into the sub-item, then the button background will not be yellow. Selecting the "Edit
Custom EEP..." button will display the stored command syntax. Before running the external form and
selecting any menu options, the command syntax must first be checked. If no syntax was loaded into the
EEP, then the button background will not be yellow. The command syntax would then be loaded into the
Custom Form Actions. Select "Layout" > "Custom Form Actions" from the main menu bar to review the
command syntax.
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Fil Tree View Properties *
Properties Effects Images Modes Popup Menu EEPs L
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R Exit
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..... Ewit

Text:
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After the conversion, the Split View will be located on the left side of the form with menu options placed
accordingly. The Split View items displayed should match the $MENU blocks from the originating .APP
application file. There may be some menu options that are no longer used. Make a note of the items as
this will save time in the process of reviewing and updating the command syntax.

The Split View is a control offering a collection of user interface command groups. A command group
typically contains a list of clickable items that invoke commands. The Split View presents a list of initial
menu options, which is then expanded when the mouse cursor hovers over the list. In the below example
image, "Transactions" is the main menu item, where "Enter transactions", "Print reports", "List
transactions", and "Exit" are the sub items.
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CONCOMP

CONCOMP

— CONCOMP

Consolidated Computer

Enter transactions

Print reports
List transactions

Exit

By right clicking on the Split View, and selecting "Object Property [F11], the Split View Properties dialog
is displayed. Select the "Menu" tab to review the list of menu items.
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Select a menu item and then the "Edit" button to review the menu item's properties. Any command
syntax loaded in a menu Item will highlight the "Edit Custom EEP..." button with a yellow background.
Selecting the "Edit Custom EEP..." button will display the stored command syntax. Before running the
external form and selecting any menu options, the command syntax must first be checked. If no syntax
was loaded into the EEP, then the button background will not be yellow. The command syntax would then
be loaded into the Custom Form Actions. Select "Layout" > "Custom Form Actions" from the main menu
bar to review the command syntax.
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After the conversion, the Tile Menu will be located on the center of the form with menu options placed
accordingly. The Tile Menu items displayed should match the $MENU blocks from the originating .APP
application file. There may be some menu options that are no longer used. Make a note of the items as
this will save time in the process of reviewing and updating the command syntax.

The Tile Menu is a control offering a tile (colored rectangles or squares) interface to create a collection of
user interface command groups. A command group typically contains a list of clickable items that invoke
commands. The Tile Menu is both a menu control and a container, where the tile and tile group
functionality can be used to create a powerful dashboard for an R:BASE application. In the below
example image, "Transactions" is a main group, where "Enter transactions", "Print reports", "List
transactions"”, and "Exit" are the tiles.
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By right clicking on the Tile Menu, and selecting "Object Property [F11], the Tile Menu Properties dialog is
displayed. Select the "Items" tab to review the list of group and tile items.
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Select a tile item and then the "Edit" button to review the tile item's properties. Under the "EEPs" tab, any
command syntax loaded in a tile menu item will highlight the "Edit Custom EEP..." button with a yellow
background. Selecting the "Edit Custom EEP..." button will display the stored command syntax. Before
running the external form and selecting any menu options, the command syntax must first be checked. If
no syntax was loaded into the EEP, then the button background will not be yellow. The command syntax

would then be loaded into the Custom Form Actions. Select "Layout" > "Custom Form Actions" from the
main menu bar to review the command syntax.
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1.9.4.1.1.2 Menu Action Types

When a menu option is selected in a legacy application, R:BASE would have provided another menu (e.g.
sub menu) to the user, or would have performed an action. The two type of menus that can be used
include a "menu to a menu" or a "menu to an action."

Menu to a Menu

In some cases, a legacy menu selection was used to jump to another menu. This usually occurs in the
first or second tier of a menu system. In the menu system below, the menu options with the red, orange,
green, and blue lines were used in a DOS menu system to jump to another screen with additional
options. The other three options "ENTER NEW QUOTES", "EDIT QUOTE", and "EXIT QUOTE FILES" do not.
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Since the Windows menu system can display more information, these initial tier options with the red,
orange, green, and blue lines can be removed, and the displayed Group Bar main group captions can be
altered. The end result may look something like this.

QUOTES

EMTER. MEW QUOTES
EDIT QUOTE
ExIT 3Y3TEM

YIEW DATA
PRINTED REPORTS

TRANSFER DATA

MATERIALS & SERY¥ICES COST INFORMATION

Menu to an Action
The menu to an action will run a series of commands, a Command Block, or an external file. The action
can contain as little as one or two commands, or as much as hundreds of lines of code.
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After the conversion, R:BASE loaded the command syntax portions of the .APP application file into the
"Custom Command" or "Custom EEP" portions of the new menu system (e.g. Menu Bar, Group Bar, Tree
View). Any command syntax loaded will highlight the "Edit Custom Command..." or "Edit Custom EEP"
button with a yellow background. Selecting the button will display the stored command syntax. Before
running the external form and selecting any menu options, the command syntax must first be checked.

Command Syntax Reference

After the conversion, R:BASE will also load the command block portions of the .APP application file into
the external form as separate "Custom Form Actions". From the main menu bar, select "Layout" >
"Custom Form Actions". The placement of the command syntax within the Custom Form Actions serves
as a secondary reference for the command syntax that was used in the legacy application file. If the
individual command blocks were already loaded into the appropriate menu system (Menu Bar, Group
Bar, Tree View, Split View, Tile Menu) during the initial conversion process, the syntax here does not
need to be updated in addition to to the command syntax in the menu system.

The Action Designer, which is used to build and store a library of command blocks, will launch with the
application file $COMMAND blocks loaded separately as individual "Command Name" actions. The
"Description" column will list the $COMMAND block and originating application file. Within each of the
listed items is a block of code. Select or hover the mouse cursor over an item will display a hint of the
stored command syntax.

m Action Designer = O =
Command Mame Description Shorteut Key

PRTS5S Popup Menu PRTSSS, File: COMCOMP.APP ]
STARTUP Command STARTUPR, File: COMCOMP.APP
CLEAMUP Command CLEAMUP, Files CONCOMP.APP
walklist Command walklist, File: CONCOMP.APP
dbcheck Command dbcheck, File; COMCOMP.APP P
dbpack Command dbpack, File: COMCOMP.APP [E
Aharlain Carmeand dhacbon File CORMCORMD ADD =

Command Mame
dbcheck

Description
Command dbcheck, File: COMCOMP.APP

a[lb Add x Delete @ Change _ﬁj Edit Cormmand r_.:| Duplicate

B Show Form Action Designer Hints W OK » Cancel eﬂelp

Select the "Edit Command" button to review the command syntax stored within the Custom Form Action.

1.9.4.1.2 Command Files

The application may be one large .APP file or several smaller files; usually with the .CMD file extension.
The standard command file extension was .CMD in early R:BASE versions. It may also be possible that
no file extension is used for the command files. In this case, it is recommended that the .RMD file
extension be added to the file so it may be displayed within the "Command Files" menu within the
Database Explorer's Navigator. Now, in R:BASE 11 for Windows, the new standard is .RMD as more file
servers and mail servers flag the .CMD file extension as a possible virus. If you are using a custom file
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extension, you can add the extension to the "File Mask:" field under the "Command Files" option and they
will then appear in this window.

In order to use your command files in R:BASE 11, you will need to review and update the command
syntax used in the files. Based on the R:BASE version you are upgrading from, there are additional steps
needed to upgrade your command syntax. The older your command files are, then the more steps will be
needed. And, if you are upgrading from a DOS version, there are additional changes required as well.

With command files as the primary storage format for the code, it is recommended that you open the
R:BASE Editor Help file and review the many features available to add more productivity to the
conversion process.

Also, in R:BASE 11, there are several different ways to run the menus contained within the files. Please
review the several Application Formats available.

1.9.4.1.3 Updating the Command Syntax

At this point, it is necessary to review and update the command syntax so it can be used within R:BASE
11. If the syntax is used to RUN another file, then that file must also be checked and updated, if needed.
Based upon the R:BASE version you are upgrading from, there are additional steps needed to update
your application code. The older the application is, then the more steps will be needed. And, if you are
upgrading from a DOS version, there are additional changes required as well.

You may encounter reserved words (PROJECT, TIME), obsolete commands (SET POINTER), and/or
commands whose syntax has been enhanced for your benefit (PRINT, SELECT, CHOOSE). The time
invested to perform these changes depends on the size of your command files.

There are two important tools included with R:BASE 11 that will make your command syntax changes
more pleasant that you think.

The new R:BASE Editor & R:Style!

The R:BASE Editor is an editor specifically designed for creation and editing of R:BASE program and
application files, command files, recorded scripts, and text files. It offers these special R:BASE features:

e You can specify settings such as the font, tab stops, and text wrapping. You can also search and
replace text, and print files.

e Any number of program files can be open simultaneously.

¢ Command files are shown with syntax highlighting with the option of displaying each syntax element

in a different color text.

Safe tabs -- the Tab key inserts spaces.

Block commands include block indent, block outdent, block comment out, and block comment in.

Seamless integration with the R:Style, R:BASE code styling and checker.

And more...

What is R:Style?

R:Style provides structural error checking, and spelling assistance to help debug your code prior to
running it. R:Style will tell you where in the file to look, and what error to look for! R:Style is not a full
syntax checker, but it is an excellent structure checker, with some syntax checking thrown in as a bonus.
R:Style will find:

Checks illegal or ambiguous commands

Checks missing, unmatched, or incorrect quotes

Checks unmatched parenthesis

Finds missing RETURNs & ENDs, adds them

Finds missing or out of place structures, IF, THEN, ELSE, ENDIF, SWITCH, ENDSW, WHILE, THEN,
ENDWHILE, BREAK

Duplicate block names in APP files

Checks illegal use of command words in code or block names

Checks ill advised RETURN from within WHILE or SWITCH

Checks illegal dotted variables

Checks dash comments extending beyond column 79 (breaks codelock)
Support for finding misspelled or illegal words
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e Integration of RStyle* .PRE, .EXP, .CAS, .VAR, .NEW keyword formatting files into a built-in control
panel

e Misterminated lines (= instead of +)

e And more...

1.9.4.1.3.1 Table and Column Name Changes

During the initial Preparation stages of the conversion process you were instructed to review change your
table and column names which match any invalid names and reserved words, and to record these
changes on paper.

If you made any table and/or column name changes, the first step in your command syntax updates is to
make these necessary name changes in the application/command files.

For command files, one time-saving suggestion for this task is to use the R:BASE built-in "Find Files"
utility. To launch this command file utility, choose "Utilities" > "Find Files" from the main Menu bar. This
interface will allow you to search your command files for obsolete commands and other words, so you
are not forced to manually search the individual files.

71 Find in Files %
SearchIn:  "C:\RBTNRBG11\Samples\RRBYW20" a
Search For.  *.DAT:*RMD;*.CMD;*.APP:*EEP; " VIE:* PRO:* FRM;*.RPT:* LBL:* STR:* ALL:*.LST:* TEL;*. TXT:*.50L

Skip Files:

Find Text: | DELETE -

Search Options

(] File Mame Case Sensitive ] Only Search in Selected Folders

Search in File Options

[ Case Sensitive "] Whole Word

File Attributes

(] Read Only [ Hidden [ Systemn File [] Archive
Search Results

File Mame Date/Time Madified Size (Bytes)
D CARBTMNREGT 1\ Samples\RREYW20A\CLUIST.APP 10410/2013 07:17 PM 18,324
& C\RETI\REG1 MSamples\RREYW20\db.all 09/02/2022 03:16 PM 118,893
D CARBTNREGT 1M Samples\RREYW20A\DE_Part3.rmd 04/18/2022 08:05 AM 31,859
D CARBTNREGT 1\ 5amples\RREYW20hFileCount.rmd 05/31/2022 04:45 PM 2,379
D CARBTINREGT 1M\ Samples\RREYW20hmisc.app 04/27/2021 12:23 PM 126,549
D CARBTNREGT 1\ Samples\RREYW20hmisc_new.app 05/20/2021 03:31 PM 126,923
D CARBTNREGT 1N\ Samples\RREYW20\PrintBillingReport....  053/31/2022 0:36 PM 14,127
D CARBTNRBG114Samples\RRBY W20 Rebuild Test.rmd 08/04/2022 08:47 AM 18,773
D CARBTNRBGT 1\Samples\RREYW20M\SAMPLE_1_Table_e... 10/20/2022 09:28 AM 2,637
D CARBTNREGT 1\ Samples\RREYW20hstr.rmd 05/16/2021 07:35 PM 5118

10 File(s) Found Open File(s) ¥ Close
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Keep in mind that whether you are using the R:BASE Editor or another text editor to make these
command syntax updates, it is wise to take advantage of all of the utilities available in the text editor. In

this case where you are replacing keywords, be sure to use any built-in word Search and Replace utilities
to make this task easier.

For Custom Form Actions, a built-in search utility is available to search all of the code within the Actions.
From within the External Form Designer, select "Edit" > "Find in Custom EEPs" from the main menu bar
to search for text within Custom EEPs for the external form. The key combination [Ctrl]+[F] can also be
used used to launch the "Find in Custom EEPs" dialog.

Find in External Form Custom EEPs oo
Enter text to find:
PLUGIN v|

B Caze Sensitive [ Whole Word

After the search is complete, a list of external form objects and custom form actions that match the
search will be displayed. The external form object(s) will contain the exact location where the Custom
EEP is in use for the object. The command syntax can be launched in the R:BASE Editor by double
clicking on it, or by selecting the "Edit..." button. The search results can be saved to several output
formats. The "Expand All" check box allows the list of EEPs in the search results to expand for full

viewing.
71 Find in External Farm Custom EEPs - O ®
Search Criteria
Value: PLUGIN
External Form List(4) Search Results
Name Date/Time Version v E Tree View, Left: 10, Top: 44, Width: 384, Height: 503, Component ID: TreeView
|ElTExLArtD\ugin 08/28/2019 01:59 PM 80 - TreeView Node, Caption: Enter New Sales Order, On Click EEP
[=]itemeny_Sampte 01/18/2023 02:22 PM 5  TreeView Node, Caption: Search and Re-Print Sales Order, On Click EEP
e 01/19/2023 02:22 PM 3 - TreeView Node, Caption: Bar Chart, On Click EEP
|";'|UserCount_Managar 01/19/2023 02:22 PM 2 TreeView Node, Caption: Herizontal Bar Chart, On Click EEP
. TreeView Node, Caption: Pie Chart, On Click EEP
Edit.. Expand Al 4 save
Qutput = " OK X Cancel

1.9.4.1.3.2 Obsolete Commands

The following table contains a list of commands that are considered to be obsolete. Most of these
commands have been made obsolete by their SQL Compliant equivalent, and there is no guarantee that
these commands will be supported in future versions of R:BASE. Any code which relies on any of these
commands should be considered dangerous as their use may have unintended and unpredictable
results.

While most items have a direct replacement there are some items that are listed as having no direct
replacement. However it may be possible to replace those commands with other commands that
emulate that functionality. For more information on the "Replacement" commands, refer to the R:BASE
Help "Command Index", or press [F1] from any location in R:BASE.
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One suggestion for task this task is to use the R:BASE built-in "Find in Files" utility. To launch this
command file utility, choose "Utilities" > "Find in Files" from the main Menu bar. This interface will allow
you to search your command files for obsolete commands and other words, so you are not forced to

manually search the individual files.
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Obsolete Command

Replacement

Notes

#FORM_COLUMNNAME

RBTI_FORM_COLNAME

See also RBTI System

Variables
#FORM_FORMNAME RBTI_FORM_FORMNAME See also RBTI System
Variables
#FORM_TABLENAME RBTI_FORM_TBLNAME See also RBTI System
Variables
AVE() LAVG
BUILD KEY CREATE INDEX
CHANGE UPDATE
CHANGE COLUMN ALTER TABLE
CLOSE DISCONNECT
COLUMNS CREATE TABLE

(CVAL('FORM_ALIAS")

RBTI_FORM_ALIAS

See also RBTI System
Variables

(CVAL('FORM_CAPTION')

GETPROPERTY RBASE_FORM CAPTION
vCaption

(CVAL('FORM_DATA")

RBTI_FORM_COLVALUE

See also RBTI System
Variables

(CVAL('FORM_DATA_TYPE'
)

RBTI_FORM_DATATYPE

See also RBTI System
Variables

(CVAL('FORM_FIELD_NAM
E")

RBTI_FORM_COLNAME

See also RBTI System
Variables

(CVAL('FORM_NAME")

RBTI_FORM_FORMNAME

See also RBTI System

Variables
(CVAL('FORM_TABLE") RBTI_FORM_TABLENAME See also RBTI System
Variables
DEFINE CREATE SCHEMA
DELETE KEY DROP INDEX

DELETE FROM #n

DELETE FROM TableName
WHERE CURRENT OF CURSOR

See also DECLARE CURSOR

DISPLAY EDIT USING Used with Variable Forms.

DRAW NONE Used with Variable Forms. No

direct replacement.
ECHO SET ECHO ON

EDIT VAR ... NONE Used with Variable Forms. No
direct replacement.

ENTER VAR ... NONE Used with Variable Forms. No
direct replacement.

ESC [ESC] Used in IF and WHERE clauses

to compare to the Esc key.

Valuel EQ Value2

Valuel = Value2

Valuel equals Value2

EXISTS IS NOT NULL

EXPAND ALTER TABLE

EXPRESS RBAPP
FAILS IS NULL
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FILLIN

DIALOG

In windows consider using

Valuel GE Value2 Valuel >= Value2

Valuel GT Value2

DIALOG, ENTER or EDIT.

Valuel greater than or equal to
Value2.

Valuel > Value2
IN #n

Valuel greater than Value2.

WHERE CURRENT OF CURSOR

Valuel LE Value2

Used with UPDATE and SET
VAR commands.

Valuel <= Value2

Valuel LT Value2

Valuel less than or equal to
Value2.

Valuel < Value2

Valuel less than or equal to

Value2.
MAX() LMAX()
MICRORIM_RETURN STP_RETURN
MICRORIM_WALLPAPER NONE This variable was only used
with Forms and Reports
created for R:WEB.
MIN() LMIN()
Valuel NE Value2 Valuel <> Value2 Valuel does not equal Value2.
NEXT FETCH See also DECLARE CURSOR
NOECHO SET ECHO OFF
OPEN CONNECT
OWNER CREATE SCHEMA
PASSWORDS GRANT
PLAYBACK NONE No Replacement.
POPUP/PULLDOWN Menus NONE Use #LIST option of CHOOSE
command. Use LISTOF
command option to create list
of items.
PROMPTS Now DOS Only.
RECORD NONE
REDEFINE ALTER TABLE
REMOVE DROP
RESET NONE No Replacement.
#RETURN NONE

SCREEN RESTORE

Used with Variable Forms.
No Direct Replacement.

RECALC VARIABLES
SELECT FROM #n

Now DOS Only.

SELECT FROM TableName

See also DECLARE CURSOR

WHERE CURRENT OF cursor
SET CGA NONE No Replacement.
SET EXTENDED NONE R:BASE always operates in
Extended Mode now.
SET INTENSITY NONE Use "Selected Row" color
option in Scrolling Region
Properties.
SET OLDLINE NONE

SET POINTER

Use the Page Style option in

DECLARE CURSOR

Reports.
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SET RBGSIZE No replacement necessary due
to imbedded form properties.
Command is ignored.
SET USERAPP NONE No replacement.
SNAP NONE No replacement.
SORTED BY ORDER BY
USER CONNECT IDENTIFIED BY ...
VIEW CREATE VIEW
WRITE In Windows consider using
DIALOG,
PAUSE, ENTER or EDIT.
ZIP RBEDIT RBEDIT RBEDIT is no longer a
separate executable.
ZIP RBSYNC RBSYNC RBSYNC is no longer a
separate executable.

1.9.4.1.3.3 DOS to Window s Conversion

When converting from DOS to Windows, there are command syntax changes that may or may not

require your attention.

Instances where you will positively update the command syntax are any locations where DOS message
commands (WRITE) or information prompts (FILLIN) which should be replaced by their Windows

counterpart (PAUSE and DIALOG).

These commands send simple messages or prompts for data entry to the end user. Your time involved in
this step depends on how much user interaction is in the code.

To assist you with these replacements, R:BASE 11 for Windows includes several syntax builders for the
DIALOG, PAUSE, and CHOOSE commands. They can be accessed from the menu bar under "Utilities" >

"Plugins".
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R:Dialeg with Buttons Builder Plugin *

General Information m |W§

Message Text
Type Message Here ...

B Show Accelerator Character

Variables
Response:  vResponse End Key: vEndKey
Default Button
0O Ves i) Mo
Caption

Type Caption Here ...

DIALOG lcons

#: () Application % () Help o () Stop

A () Attention 1 ) © Information i () Warning

u () Confirmation | ?(,] () Question == O Windows

Q () Error ‘l (") Serious

For WRITE, you may have this;
WRI TE ' THE PROCESS IS COVMPLETE!" AT 10 05
and will replace it with this:

PAUSE 2 USI NG ' THE PROCESS | S COWLETE!" CAPTION ' ' | CON I NFO
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For FILLIN, you may have this;
FILLIN vdte USI NG ' ENTER DEADLI NE DATE: ' AT 12 10
and will replace it with this:

DI ALOG ' ENTER DEADLI NE DATE:' vdte venke 1 CAPTION ' Question'
| CON QUESTI ON

The PAUSE and DIALOG samples provided above do not include the many options that are available for
each command to professionally display a message on the screen. Please review the "All About The
Dialog Command" and "All About The Pause Command" PDF documents for the complete syntax
available for each command. The PDF documents are located within the default program directory of
R:BASE 11 (C:\RBTI\RBG11).

1.9.4.1.3.4 Enhanced Commands

There will be commands whose syntax has been enhanced for your benefit. Most of these commands will
not require mandatory changes other than for an enhanced display (CHOOSE, DIALOG, PAUSE), but the
PRINT command is an example of a command that has been enhanced 20 times over, and will require
you to alter your syntax.

You may have this:

OUT PRI NTER
PRI NT bul |l etin SORTED BY poscl
QUT screen

and will replace it with this:
PRI NT bul I etin ORDER BY poscl ASC OPTI ON PRI NTER
or even this:

PRI NT bul I etin ORDER BY poscl ASC OPTI ON PRI NTER +
| SHOW CANCEL_DI ALOG OFF | TRAY 2 | COLLATI ON ON +
| COPIES 2 | ORI ENTATI ON LANDSCAPE | PRI NTER_NAME HPLaser 1345

1.9.4.1.3.5 Unsupported Command Parameters

The application file may have $MENU blocks where the CHOOSE command is used to display a menu. The
CHOOSE command "IN MENU.APX" is no longer supported for "PULLDOWN" menu blocks.

If the approach of the application file conversion is to run the .APP file as a command file, then the
following method can be used to move the "menu list" into the CHOOSE command with the #LIST
parameter.

Instead of the following:

CHOGOSE PI CK1 FROM MENUOOOO | N Menu. APX

-- rest of file
$MENU

MENUOOOO
PULLDOWN | |
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| Entry|

| Product Quality Plan|
| I nquiry]|

| Reports|

| Mai nt enance|

ENDC

You would use:

CHOOSE PI CK1 FROM #LI ST ' Entry, Product Quality

Pl an, I nqui ry, Reports, Mai nt enance' +

TI TLE ' SELECT OPTION...' CAPTION 'Main Menu Options' LINES 5 +

OPTI ON Li st_Font _Col or NAVY]| Li st _Back_Col or WHI TE| Li st _Font _Si ze 12 +
| Titl e_Font_Col or NAVY| Titl e_Back_Col or LI GHT GRAY +

| Wndow_Back_Col or LI GHT GRAY| Titl e_Font_Size 14

The above will display a choose pop-up window to select the desired option.

Although this will allow the application file to work, we recommend using one of the current application

formats to display a Windows driven menu system.

1.9.4.1.4 New Application Formats

1.9.4.2

When building R:BASE databases and applications, R:BASE users have several options as to how they
want to store their "application”.

1.

2.

Forms - an application can be completely Form driven by storing all of the code in form EEPs.

Application Builder - using the Application Builder interface, an application can be stored in a .RBA
file, separate from the database files. This offers additional security over using just command files.

Command Files - using only code (e.g. CHOOSE, DIALOG, PAUSE, etc), an application can be
entirely written in one or many RMD, APP, CMD, and DAT files.

External Form Files - an application can be driven using External Forms, by storing all of the code
in form EEPs. Like an R:BASE Application file (.RBA), External Form Files are stored outside of the
database.

All, or some, of the above - an application can consist of all of a few of the above methods to
store R:BASE menu and command files.

R:BASE 7.x/Turbo V-8 Applications ((RBA)

Any .RBA Application files, Form-Driven Applications, External Form Files, or command files running in
R:BASE 7.x or Turbo V-8 will run in R:BASE 11 with little or no changes. The R:BASE 7.x versions include
7.0,7.1,7.5and 7.6.

It is recommended that you review your application menus and actions to ensure the system is 100%
operational.

Also, within the External Form File portion of the Database Explorer, the new "Convert Application(s)..."
option is available to convert R:BASE application files (.RBA) to an External Form File.
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_j Mew External Form...

Run External Form

2 Select Application to Convert X
/f Design External Form... .
! : File Type

=y Copy External Form... () APP () API © RBA
-f?‘!?._i. Rename External Form... REApplication.rba

ﬁ Delete External Formis)...

-{}% Convert Application(s)...
il PR I}

#| Change Comment...

"
7 A Reset Version Mumber..,
S Convert Columnar Menus to

A EEP Cuick Peek © Menu Bar

- () Tree View
T O

V0K | X Cancel

Selecting this option will create an external form that matches the same properties used within the RBA
application file. For the "Menu Bar" layout, the "Main Menu" section is converted to a form "Menu Bar",
the "Actions" are converted to "Custom Form Actions", and the "Toolbar" is converted to a toolbar in the
"Toolbar Designer" when the external form file is created. A "Tree View" control is also available as a
menu display method, where menu options are loaded into a hierarchical list with "Actions" placed and
referenced into Custom EEPs and Custom Form Actions.

Plugins

When upgrading from 7.6/V-8 to R:BASE 11, you will also need to upgrade any Plugins, if used. The older
.RBL Plugin files cannot be used in R:BASE 11 as a different plugin type and file extension (.RBM) is

used.

The free Plugins that are shipped with R:BASE are contained within the R:BASE 11 executable. Initially,
you will not see any Plugins in the R:BASE program folder. The Plugins contained within the R:BASE
executable include:

e LoadDirectoryName
e LoadFileName

e LoadFileNamePlus
e RCalculator

When you run the PLUGIN command with your R:BASE program, the window will display appropriately.

Please refer to the PLUGIN section within the Command Index to verify the supported syntax.

Copyright © 1982-2025 R:BASE Technologies, Inc.



146

R:BASE 11 Reference Index

1.9.4.3

1.9.4.4

R:BASE eXtreme 9.x Applications

Any .RBA Application files, Form-Driven Applications, External Form Files, or command files running in
R:BASE eXtreme will run in R:BASE 11 with no changes required on your behalf. It is recommended that
you review your application menus and actions to ensure the system is 100% operational.

Within the External Form File portion of the Database Explorer, the new "Convert Application(s)..." option
is available to convert R:BASE application files (.RBA) to an External Form File.

j Mew External Form...

Run External Form

= Select Application to Convert x
,/ Design External Form... .
it . File Type

= s opy External Farm... () APP ) API O RBA
ABLlll Rename External Formm... RBApplication.rba

9';%\ Drelete External Formis)...

gﬁfﬂg Convert Application(s]...

3

| External Form Properties...

#| Change Comment...

7 7| Reset Version Number...

S Convert Columnar Menus to
) EEP Quick Peek © Menu Bar

() Tree View

AR cinq

Ok | X Cancel

Selecting this option will create an external form that matches the same properties used within the RBA
application file. For the "Menu Bar" layout, the "Main Menu" section is converted to a form "Menu Bar",
the "Actions" are converted to "Custom Form Actions", and the "Toolbar" is converted to a toolbar in the
"Toolbar Designer" when the external form file is created. A "Tree View" control is also available as a
menu display method, where menu options are loaded into a hierarchical list with "Actions" placed and
referenced into Custom EEPs and Custom Form Actions.

Plugins
When upgrading from R:BASE eXtreme 9.x to R:BASE 11, you will also need to upgrade any Plugins, if
used. The 9.x specific Plugin files cannot be used in R:BASE 11.

PAGELOCK Setting

R:BASE 10.5 and higher versions include a new (actually separate) PAGELOCK operating condition, which
specifies how R:BASE locks data in a multi-user environment, based on the position of the row in the
data file?

Previously, the R:BASE operating condition was controlled by QUALCOLS as a dual-functioning setting,
specifying unique columns for ODBC tables and for page locking. Now page locking (PAGELOCK) is
separate from ODBC unique columns (QUALCOLS).
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What does this mean for R:BASE users?

The application code must be updated to add PAGELOCK and set the condition to ON/OFF appropriately
where QUALCOLS was used for page locking. Examples below demonstrate the setting could also be used
dynamically in case-by-case instances to increase multi-user performance.

To summarize the code changes, if you used SET QUALCOLS 10 for faster page locking, add SET
PAGELOCK OFF to your code. If you used SET QUALCOLS 2 to enforce a page lock for a faster
UPDATE/DELETE process, add SET PAGELOCK ON in your code.

PAGELOCK specifies how R:BASE locks data when updating and deleting rows.
The settings for PAGELOCK are:

ON - R:BASE uses page locking or row locking as appropriate. When PAGELOCK is ON and two or more
users are updating rows within the same page of data, R:BASE only lets the first user update rows--the
other users are locked out until the first user's update has been completed.

OFF - R:BASE uses a fast row-locking method where only row locking is applied with no page locking.
When PAGELOCK is OFF, you can lock rows of data instead of locking a page of data. You increase multi-
user performance when PAGELOCK is OFF. And even more so when STATICDB and FASTLOCK are on.

If you know that your application mainly updates or deletes data a row at a time, rather than many rows,
set PAGELOCK to OFF for row locking. In this case, R:BASE locks a row, reads the row, makes the
change, and then releases the row. Otherwise, set PAGELOCK ON for page locking when you are doing
an UPDATE and/or DELETE affecting many rows in a table.

Keep in mind that the PAGELOCK setting can be changed dynamically and can be different for different
users using the same database.

Technically, the most efficient and fastest method for updating data in multi-user environment is to SET
STATICDB ON, SET FASTLOCK ON, and SET PAGELOCK OFF. This particular combination will result in the
fewest contentions between users.

Notes:

e FASTLOCK and PAGELOCK can be set on at the same time.

e Setting STATICDB and FASTLOCK to ON (in that order), with PAGELOCK set to OFF will significantly
increase multi-user performance with individual row changes.

¢ PAGELOCK is not the same as SET ROWLOCKS.

e Setting the value of PAGELOCK does not change the setting of ROWLOCKS.

e The PAGELOCK setting can be changed dynamically and can be different for different users using
the same database.

Example:

-- The UPDATE nust alter the values for many rows

SET FEEDBACK ON

SET PAGELOCK ON -- use page | ocking

UPDATE <t abl enane> SET <col utmnanme> = val ue -- no WHERE Cl ause
SET PAGELOCK OFF -- use row | ocking

SET FEEDBACK OFF

CLS

195 ODBC Compliance

If you are planning on using ODBC with R:BASE, you must make sure that your character settings are
set correctly by performing the following:

Go to the R> Prompt
Connect to your database
Type: SHOW CHAR

Compare your values to the chart below

Ll
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1.9.6

Character | Set To Description
MANY % Percent Sign
SINGLE _ Underscore
QUOTES ! Single Quote

5. If they do not match, change them by typing SET TYPE=CHAR
(where TYPE is from the "Character" column and CHAR from the "Set To" column)

For example, SET MANY=%

Continue below to ensure your database files are Y2K compliant.

Y2K Compliance

For more information on Y2K Compliance please visit our Y2K Page at
http://www.rbase.com/support/y2k

To check the Y2K compliance of your database do the following.

1. Go toan R> Prompt
2. Connect to your Database
3. Type SHOW DATE

Most likely the settings will be as follows... (This is the default for upgraded databases).

DATE FORMAT MM DD/ YY
DATE SEQUENCE MVDDYY
DATE CENTURY 19

DATE YEAR O

If so, then your database is NOT Y2K compliant. To activate the Y2K compliancy features of your
database we recommend the following:

Set your Formatto 4 Y's
When they are set that way then 1/1/1999 will be seen as a valid year and 1/1/99 will also be a valid
year. If you are set to 2 Y's then only 1/1/99 will be a valid year.

Set the Date Year to a Convenient Year
The Date Century and Date Year determine how 2 digit years such as 1/1/99 are handled. To
determine your settings mentally combine the century and the year (in this case 19 and 0 make 1900)
and then add 99 (in this case 1999) all two digit years will be interpreted as being between these
dates. Setting Date Year to 80 will result in 19 + 80 giving 1980 and then adding 99 making 2079.
Thus all two digit dates will be between 1980 and 2079. For example a date entered as 1/1/60 would
be seen as 2060.

Older versions set to four Y's would see 2 digit dates as being complete four digit years. For example,
1/1/99 would be January First in the year 99. This is known as First Century data. For this reason if
your database is already set to four Y's on the format we recommend using the following command to
check for invalid dates:

TALLY dat ecol FROM tabl enane WHERE dat ecol < 1/1/1950

This should build a list of all dates (and how often they occur) that are possibly incorrectly entered
and that you can then deal with. Be careful not to go overboard. For example: if you have your family
tree stored in an R:BASE Database then be careful that you leave Great Grandmother's birthday in
the 1800's where it is supposed to be even though the Tally command above would flag that as an
"invalid" date.
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To resolve data issues where date values are listed as 1900, 1901, etc., where the expected value is
2000, 2001, etc., please continue.

Disconnect and make a backup copy of your database.

2. Start R:BASE and connect to the database.
3. At the R> prompt, type:

UPDATE Tabl eNane SET Dat eCol utmNane = ( ADDYR( Dat eCol ummNane, 100)) +
WHERE (| YR(Dat eCol uimNane)) IN (1900, 1901, 1902, 1903, 1904, 1905, 1906, 1907,

1908, 1909, 1910)

Where:

"TableName" is the name of table
"DateColumnName" is the name of date column in that table

1.9.7 Database Integrity Routine

Follow the steps below and to validate the integrity of your database.

1.

2.

Make a backup copy of the database.

Copy the entire database to your "local drive" in a separate folder with at least twice as much
available free disk space.

Start R:BASE using the latest version/update and switch the current folder to the appropriate
database folder on your local drive.

At the R>, connect to the database:

DI SCONNECT

SET MESSAGES ON

SET ERROR MESSAGES ON
SET MULTI OFF

CONNECT dbnane
or connect to the database with OWNER password, if any
CONNECT dbnane | DENTI FI ED BY owner password

Check the connected database CHARacter settings, especially the IDQUOTES. At the R> prompt:

CLS
SHOW CHAR

Notice the setting for IDQUOTES (the last item on list).

If this setting is blank/null, make sure to set the IDQUOTES settings to * (that is a single reversed
quote, on the same key as the ~ tilde). At the R>, type:

SET | DQUOTES="
Now create the unload file with NULL set to -0-. At the R> prompt:

CLS

SET NULL -0-
OQUTPUT newdb. ALL
UNLOAD ALL
OUTPUT SCREEN
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This step will create two files (newdb.ALL and newdb.LOB)
7. DISCONNECT, and then rename this database to some other name. At the R> prompt:
DI SCONNECT
RENAME dbnane. RX? dbnaneBK. RX?
or for RB1 through RB4 files, use:
RENAME dbnane. RB? dbnanmeBK. RB?
8. Now, let's rebuild the fresh database and see if it passes the integrity check. At the R> prompt:
CLS
RUN newdb. ALL
Watch the activity and all messages on the screen. Don't fall asleep. You might miss an important
warning. Completion time may vary based on size of the database (number of
tables/records/indexes)
If there were no warnings or error messages, you've got a fresh/healthy database.
Errors?
1. If there are any warning or -ERROR- message(s), take them seriously. In that case, disconnect and
delete the bad database (built using RUN newdb.ALL). At the R> prompt:
DI SCONNECT
DELETE dbnane. RX?
or for RB1 through RB4 files, use:
DELETE dbnane. RB?
DELETE newdb. ALL
DELETE newdb. LOB
2. Rename and connect to the previously saved database (Step 7).
RENAME dbnanmeBK. RX? dbname. RX?
or for RB1 through RB4 files, use:
RENAME dbnane. RB? dbnameBK. RB?
CONNECT dbnane
3. CORRECT all -ERROR-s accordingly and then repeat Step 6.
4. Do not quit or give up until you see a completely fresh database without any warnings or errors.
If there is a considerable amount of errors with both rebuilding the structure and/or data, please refer to
the "Database Repair Routine" within the Database Maintenance PDF document in the R:BASE program
directory.
1.10 Database Properties

The Database Properties menu option within the Databases area of the Database Explorer open a dialog
that displays important information for the selected database. When selecting the option a fast connection
is made to the database files to retrieve the current information. That connection may temporarily be
displayed in the information. The dialog will display details regarding general information, tables,
columns, and indexes.
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Database Properties

General Information  Tables Columns Indexes

Version Flag: -1101 (V11)

Owner: MNOME

File 2: 1,343,489 bytes
File 3: 163,241 bytes
File 4: 9,998,336 bytes
First Free Block: 4,833,280
Last Free Block: 3,330,752
Free Block Count: 274
Free Block Status: 0
Total Mumber of Tables: 21
Mumber of Used Tables: 31
Total Mumber of Columns: 335
Mumber of Used Columns 353
Total Mumber of Indexes: 535
Mumber of Used Indexes: 55
Mumber of Users Connected: 0

151

Mirror Path:

Comment: Running R:BASE Your Way 20

9 M Close

General Information:

Version Flag

Database Owner (only if NONE)
File 2 Size

File 3 Size

File 4 Size

First Free Block

Last Free Block

Free Block Count

Free Block Status

Total Number of Tables
Number of Used Tables
Total Number of Columns
Number of Used Columns
Total Number of Indexes
Number of Used Indexes
Number of Users Connected
Mirror Path

Comment

Tables Information:
e System Tables
Tables
Views
Table Type (Table, System View, View)
Column Count
Row Count
Number of users currently in Row Lock mode
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e Number of Cursors open for the table
o Number of users in Transaction mode

Column Information:

e Datatype
e Column Length

Index Information:
e Key Type: (PK, FK, Index)
e Associated Table
e Associated Column(s)

Database Version Flags

6.x, 7.x, 10.x Enterprise, Meaning

9.x (32), 10.x 11.0

-601 -1101 Normal mode version flag is set to -1001 when
you disconnect a database or exit R:BASE
normally.

-602 -1102 Database is in read-only schema mode
(STATICDB setting is on).

-603 -1103 Database is in transaction processing (TRANSACT
is set on).

-604 -1104 Database is in transaction processing mode and is|

in need of recovery. Use the RECOVER command
to restore the database.

-605 -1105 Database is in transaction processing with
compatibility (TRANSACT and COMPATIB is set
on).

-606 -1106 Database is in transaction processing mode with

compatibility and is in need of recovery. Use the
RECOVER command to restore the database.

-611 -1111 Normal mode with FASTFK on.

-612 -1112 Read-only schema (STATICDB on) with FASTFK.

-613 -1113 Database is in transaction processing with
FASTFK.

-614 -1114 Database is in transaction processing mode with

FASTFK and is in need of recovery. Use the
RECOVER command to restore the database.
-615 -1115 Database is in transaction processing with
compatibility and fast FK (TRANSACT, COMPATIB,
and FASTFK is set on).

-616 -1116 Database is in transaction processing mode with
compatibility and fast FK, and is in need of
recovery. Use the RECOVER command to restore
the database.

-621 -1121 Normal mode with FASTLOCK on.

-622 -1122 STATICDB on with FASTLOCK.

-623 -1123 Database is in transaction processing with
FASTLOCK.

-624 -1124 Database is in transaction processing mode with

FASTLOCK and is in need of recovery. Use the
RECOVER command to restore the database.
-625 -1125 Database is in transaction processing with
compatibility and FASTLOCK (TRANSACT,
COMPATIB, and FASTLOCK is set on).

-626 -1126 Database is in transaction processing mode with
compatibility and FASTLOCK, and is in need of
recovery. Use the RECOVER command to restore
the database.

-631 -1131 Normal mode with FASTFK and FASTLOCK on.
-632 -1132 STATICDB is on with FASTFK and FASTLOCK.
-633 -1133 Database is in transaction processing with FASTFK]

and FASTLOCK.
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1.11

-634 -1134 Database is in transaction processing mode with
FASTFK and FASTLOCK and is in need of
recovery. Use the RECOVER command to restore
the database.

-635 -1135 Database is in transaction processing with
compatibility, fast FK, and FASTLOCK
(TRANSACT, COMPATIB, FASTFK, and FASTLOCK
is set on).

-636 -1136 Database is in transaction processing mode with
compatibility, fast FK, and FASTLOCK, and is in
need of recovery. Use the RECOVER command to

restore the database.

Desktop Shortcut Properties

R:BASE for Windows supports several startup parameters that users can embed in the desktop shortcut
properties, or use as command line switches, to launch a custom R:BASE application, or to launch
R:BASE in a different folder. When multiple parameters are specified, each must be separated with a
space.

Target:

-A

This option tells R:BASE to look in the specified "Target" folder first for the R:BASE engine and
configuration files. This option is beneficial if you are making only one installation of R:BASE on a
network server and want local workstations to be able to launch the R:BASE program without the need to
install it on the local workstation. Add the "-A" parameter after the executable at the end of the "Target:"
field value. The executable and "-A" parameter should be separated with a space.
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P71 RBASE 11 Properties b4
Securty Details Previous Versions
General Shortcut Compatibility

RBASE 11
A
Target type:

Target location: RBG11

Target: CARBTIRRBG11WRBG 11 exe

Start in: CARBTIWRBG1 1%

Shortout key: | Mone |

Run: Mamal window o
Comment The Industrial Answerto Buiding Relational Soluti
COpen File Location Change lcon... Advanced...

Cancel Anp

"-BASE"

Initiates optimized Database Explorer settings for use in active server environments. The settings allow
for faster use of R:BASE for Database Administrators who do not have the capabilities to copy an entire
database locally just to perform a quick and important change. The values are set on load. This means
that when R:BASE is closed the current "minimal" settings will be saved. The following setting changes
are performed during load:

use of the "View As List" display will omit displaying column details for objects

UINOTIF setting is turned OFF, where the Database Explorer will not refresh for object changes
the Show Slave Table setting is disabled within the Database Explorer

the Show View Tables setting is disabled within the Database Explorer

the Indicator For Compressed Forms/Reports/Labels is disabled within the Database Explorer
the Show Row Numbers is disabled within the Database Explorer

the custom Explorer Appearance settings are disabled within the Database Explorer

the product splash screen is not displayed

"-BLOB <filename>"
This option opens the specified file (rich text, image, etc.) in the R:BASE BLOB Editor as the initial screen,
when the program is launched. Note that there is a single space between the -BLOB and the file name
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parameter, and that the -BLOB <filename> must be enveloped in double-quotes. Example: C:
\RBTI\RBG11\RBG11.EXE "-BLOB C:\RBTI\RBG11\License.rtf"

-Cor-P
This option opens the R> Prompt window when the program is launched.

-E
This option opens the R:BASE Editor when the program is launched.

"-E <filename>"

This option opens the specified file in the appropriate file editor when the program is launched. An RFF
file is opened in the External Form Designer, an RBA file in the Application Designer, and the rest in the
internal R:BASE Editor. Note that there is a single space between the -E and the file name parameter,
and that the —-E <filename> must be enveloped in double-quotes. Example: C:
\RBTI\RBG11\RBG11.EXE "-E C:\RBTI\RBG11\ReadMe.txt"

-FS

This option forces the display of splash screen, even if it is set to not be shown in the Startup Options, or
if "-S" is used.

-L

This option opens the Database Explorer when the program is launched.

"-0 filespec”

Specifies an alternate R:BASE configuration file to use for startup information. Note that there is a single
space between the -O and the file name parameter, and that the -O <filespec> should be enveloped in
double-quotes. Example: C:\RBTI\RBG11\RBG11.EXE "-O C:
\Users\William\Documents\RBENGINE11.CFG"

filespec
This option specifies a startup file opens your custom application directly. It can be a command file
(.DAT, .RMD, .CMD) or an R:BASE application file (.RBA).

-S
This option opens R:BASE in silent mode, where the splash screen is hidden even if it is set to be shown
in the Startup Options.

"-T xxx"

This option adds an additional text label to an R:BASE instance, where xxx is a custom text (e.g.
Development) or "RandomID", to better identify the running instance in the Task Manager. This is useful
when running multiple instances of R:BASE. A recommended parameter is "-T RandomID" to use the
current operating system TickCount value, which returns the number of milliseconds elapsed since the
system started. Example: C:\RBTI\RBG11\RBG11.EXE "-T RandomID"

-X

This option does not load the Database Explorer, R> Prompt, or R:BASE Editor, even if the modules are
set to be shown in the Startup Options. This parameter has a lower priority than -C, -P, -L, and -E. For
example, the editor will be shown if both =X and -E is used. This option is useful when R:BASE is used as
a file editor, as the program can be loaded with only the R:BASE Editor displayed at startup.

-RBACKUP
This option specifies R:BASE will open as only as R:Backup. When this switch is present, other switches
meant for R:BASE are ignored. R:Backup specific parameters include the following:

-S
Runs R:Backup in silent mode

-R
Runs an R:Backup project

filespec
Specifies the R:Backup file (.rtb) to be loaded or executed

Start in:
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By editing the "Start in:" field, you can alter what folder location R:BASE will launch in. You can specify a
local folder, a mapped network drive, or a UNC path.

Launching Applications

To launch a custom application on a network folder, edit the "Start in:" field to the database and custom
application folder. Then, specify your R:BASE application file or startup file in the "Target:" after the
R:BASE executable. Separate the executable and startup file with a space.

Notes:

e The order in which the parameters are listed in the Target field is the order in which the modules
will open and appear in the R:BASE program, with the last parameter displayed. For example,
using the following Target: C:\RBTI\RBG11\RBG11.EXE -E -L -C , R:BASE will open with the
modules in the order of R:BASE Editor, Database Explorer, and R> Prompt, with the R> Prompt
window displayed.

¢ When multiple parameters are specified, each must be separated with a space.
Examples

Example 01:
Launches R:BASE in the RRBYW?20 sample database folder, opening the R:BASE Editor, R> Prompt, and
Database Explorer modules while displaying the Database Explorer.

Target: C:\RBTI\RBG11\RBG11.EXE -E -C -L
Start in: C:\RBTI\RBG11\Samples\RRBYW20

Example 02:
Launches R:BASE in the program folder, opening the Database Explorer and R:BASE Editor modules,
while displaying R:BASE ReadMe.txt text file.

Target: C:\RBTI\RBG11\RBG11.EXE -L "-E C:\RBTI\RBG11\ReadMe.txt"
Startin: C:\RBTI\RBG11

Example 03:
Launches R:BASE in the program folder, opening the Database Explorer and R> Prompt modules, while
initially displaying R:BASE License.rtf in the BLOB Editor.

Target: C:\RBTI\RBG11\RBG11.EXE -L -C "-BLOB C:\RBTI\RBG11\License.rtf"
Start in: C:\RBTI\RBG11

Example 04:
Launches locally installed R:BASE in a shared network folder, and launches the CRM.DAT startup file.

Target: C:\RBTI\RBG11\RBG11.EXE CRM.DAT
Start in: R:\RBFILES\CRM

Example 05:
Launches a network installation of R:BASE in a shared network folder with the -A parameter, and
launches the SPECS.DAT startup file.

Target: R:\RBTI\RBG11\RBG11.EXE -A SPECS.DAT
Start in: R:\RBFILES\SPECS

Example 06:
Launches a network installation of R:BASE in a shared network folder with the -A parameter, uses a
custom configuration file for the user, and launches the EST.DAT startup file.

Target: R:\RBG11\RBG11.EXE -A "-O R:\RBG11\CFG\JOE\RBENGINE11.CFG" EST.DAT
Start in: R:\RBFILES\EST

Example 07:
Launches R:BASE in a development folder on the D:\ drive, with a custom configuration file, and uses a
random ID to identify several R:BASE instances within the Windows Task Manager.
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Target: C:\RBTI\RBG11\RBG11.EXE "-O C:\Users\Glen\Documents\RBENGINE11.CFG" "-T RandomID"
Start in: D:\RBASEDEV

Example 08:

Launches R:BASE 11 in a database folder on the R:\ drive, and uses text to identify the R:BASE instance
within the Windows Task Manager, as per the command file routine. The text "Logistics" will appear next
to "R:BASE 11" under the "Applications" tab.

Target: C:\RBTI\RBG11\RBG11.EXE Logistics.rmd "-TLogistics"
Start in: R:\DBFILES

1.12 Displaying Fonts
1.12.1 How R:BASE Displays Fonts

When you display data in R:BASE for DOS, the font is determined by the DOS character set.

When you display data in R:BASE for Windows, the font depends on if you display data in the Data
Browser or the R> Prompt:

e The Data Browser uses a default font that was specified when R:BASE was installed. To select a
different font, choose "Settings" > "Data Browser" from the main menu bar.

e The R> Prompt can display several fonts; OEM, ANSI, and ASCII. The OEM font corresponds to the
"Terminal" font, which corresponds to the Windows character set. You can change the R> Prompt
settings by choosing "Settings" > "R> Prompt" from the main menu bar.

1.12.2 How DOS and Windows Display Fonts

DOS uses a code page, or character set, to determine which font to use when displaying data. For
instance, the United States character set is usually 437. If a program needs a particular character set, for
instance a program that uses French characters, the character set is usually changed by the program
itself through a BIOS call.

Windows uses a different system for displaying fonts. However, Windows also uses a code page, or
character set, when displaying data in a DOS window. This character set corresponds to the Windows
"Terminal" font. You can change the Windows character set when you set up Windows.

1.13 Dotted versus Ampersand Variables

Dotted Variables

1. Used to hold values. Dotting a variable basically turns it into a constant value, and instructs R:BASE
to use the "value" contained in the variable.

2. Used in calculations, WHERE clauses, and when comparing values

3. Used on the right side of the operator (=, <, >, <>, etc.)

4. When a variable is dotted, R:BASE only looks at the value of the variable not at the datatype. That's
why a TEXT datatype variable (e. g. result of a CHOOSE or DIALOG command) containing a value
that looks like a DATE can be used to compare to a DATE datatype column or variable.

5. In expressions, R:BASE checks the datatype of a dotted variable. An expression is anything enclosed
in parentheses. R:BASE verifies the datatype in expressions to make sure the expression is valid. For
example, an INTEGER cannot be added to TEXT.

6. Dotted variables are used in form/report/label expressions as they are in the SET VAR command. On
the right side of the operator, dot the variable.

7. In order for R:BASE's expression processing to explicitly see the variable with a TEXT data type, it
must be enclosed in parenthesis. Without the parenthesis, the data type is unknown. When R:BASE
encounters an unknown data value, it needs to guess what it is. The below is the defined sequence
order that R:BASE goes through in guessing the possible data type:

1) INTEGER
2) DOUBLE
3) CURRENCY
4) DATE
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5) TIME
6) DATETIME
7) BOOLEAN

Example 01:
SET VAR vDate DATE = 11/19/2024
SELECT * FROM TransMaster WHERE TransDate <= .vDate

The above example selects all the records from the TransMaster table where the value in the column
TransDate is less than or equal to the value contained in the variable vdate.

Example 02:
SET VAR vOrder | NTEGER = 20001

SET VAR vAnpbunt CURRENCY = NULL
SET VAR vShip TEXT = NULL
SET VAR vFrei ght CURRENCY = NULL
SET VAR vTax CURRENCY = NULL
SET VAR vState TEXT = NULL
SELECT Net Anpunt, Shi pMethod, StateAbr |NTO +
vAmount | NDI C | vAnpunt, +
vShip INDI C IvShip, +
vState INDIC |vState +
FROM Orders WHERE Order Num = . vOrder
IF vShip = "AIR THEN

SET VAR vFrei ght = $11.00
ELSE

SET VAR vFrei ght = $5.00
ENDI F

SET VAR vAmount = (.vAmount + .vFreight)
SELECT TaxRate I NTO vTax INDIC IvTax +

FROM St at es WHERE St ateAbr = .vState
SET VAR vAmount = (.vAmount +(. vAnount *. vTax))

On the right side of the equals sign (the operator), the variable is dotted. On the left side of the operator,
in the IF and the SET VAR commands, the variable is referenced by its name only, it is not dotted.

Ampersand Variables

1. Used to contain part of a command (e. g. table/view/column name, WHERE clause, ORDER BY, etc.)

2. Should not be confused with the ampersand that is used to concatenate TEXT values

3. The ampersand (&) in front of the variable name instructs R:BASE that the variable contains part of
the command, not a value, and the contents of the variable are used when parsing the command.

4. Because an ampersand variable is part of a command, it cannot be used inside parentheses.
Parentheses indicate expressions, which are parsed separately from the rest of the command. When
using sub-selects and IN lists, which are enclosed in parentheses, include the parentheses as part of
the variable value.

5. By using ampersand variables to hold table and column names, the same command may be used to
select data from different tables, when the ampersand variable value changes. Use the CHOOSE
command to display menus with lists of available tables and columns.

6. If a variable is used on the left side of the operator (=, <, >, <>, etc.), an ampersand variable is to
be used.

Example 01:

SET VAR vTabl e TEXT = NULL

SET VAR vCol Li st TEXT = NULL

CLS

CHOCSE vTabl e FROM #TABLES TI TLE ' Choose Table' +
CAPTION 'Li st of Tables' LINES 18 FORVATTED

CLS
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CHOCSE vCol Li st FROM #COLUWNS I N & Table +
CHKBOX TI TLE ' Choose Col um(s)' CAPTION 'List of Colums' +
LI NES 18 FORMATTED

The values selected from the CHOOSE commands are placed into variables. The variables might look like
this:

vTabl e = Enpl oyee TEXT
vCol Li st = Enpi d, EnpLname, EnpPhone, EnpExt TEXT

The variables are then used in any command that uses a table name or column list. Where you see
Column names or Table/View name you can substitute an ampersand variable that contains the Column,
Table or View name. The variables must be used as ampersand variables to tell R:BASE they contain
part of the command.

Example 02:
BROABE &vCol Li st FROM &vTabl e

To prompt for an ORDER BY clause, use the CHKSORT option with the CHOOSE...FROM #COLUMNS.

Example 03:

SET VAR vOrderBy TEXT = NULL

CHOOSE vOrder By FROM #COLUWNS I N & Table +
CHKSORT TI TLE ' Choose Col umm(s)' CAPTION ' Order By' +
LI NES 18 FORVATTED

The CHKSORT option prompts for Ascending or Descending order just like the R:BASE sort menus. The
variable contains ASC or DESC as well as the column names. It might look like this:

vOrderBy = EnpLname ASC, EnpFnane ASC TEXT

In the command, add the keywords ORDER BY with the ampersand variable containing the columns to
order by.

Example 04:
BROMSE &vCol Li st FROM & Tabl e ORDER BY & Or der By

Example 05:
| F & Codel nput CONTAI NS ' New
PAUSE 2 USING ' New Parts included.'
ELSE
PAUSE 2 USING ' New Parts are not included.'
ENDI F

1.14 Expressions

Expressions calculate values by combining variables, columns, functions, constants, and operators.
Expressions define computed columns and assign values to variables. Expressions are mathematical or
text formulas used to calculate new values by manipulating existing values.

Expressions combine existing values using operators. Operators used in expressions determine the type
of calculations to make. The list of operators that can be used in R:BASE expressions are displayed in the

table below:
Operator Type Example
+ Unary plus SET VARIABLE varl = +.varl
- Unary minus SET VARIABLE varl = -.varl
** Exponentiation SET VARIABLE varl = (.var2**2)
Multiplication SET VARIABLE varl = (.var2 * 100)
Division SET VARIABLE varl = (.var2 / 100)
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+ Addition SET VARIABLE varl = (.var2 + 1)
- Subtraction SET VARIABLE varl = (.var2 - 1)
+ Concatenation (w/o space) |SET VARIABLE varl = ('light' + 'bulb")
Result = lightbulb
& Concatenation (w/space) SET VARIABLE varl = ('light' & 'bulb")
Result = light bulb
You can use any data type in an expression. The binary and character large object data types (BIT,
BITNOTE, LONG VARBIT, LONG VARCHAR, VARBIT, AND VARCHAR), although they are valid only in
equality operations, are not recommended for use in expressions. The Data Type Results Table listed
below displays the data type results when specific data type values are used:
Data Type Yields
CURRENCY |CURRENCY (However, dividing CURRENCY by CURRENCY yields DOUBLE)
DATE e DATE - DATE = INTEGER (days)
e DATE + INTEGER = DATE
e DATE - INTEGER = DATE
DATETIME |DATETIME - DATETIME = DATETIME (smallest specified time unit)
TIME e TIME - TIME = INTEGER (smallest specified time unit)
e TIME + INTEGER = TIME
e TIME - INTEGER = TIME
TEXT Either TEXT or NOTE.
A TEXT expression can contain only text strings, text functions, or concatenation
operators (+ or &).
NOTE Either NOTE or TEXT.
A NOTE expression can contain only text strings, text functions, or concatenation
operators (+ or &).
INTEGER |Depends on data types of the other elements and on order of calculation in the
expression.
e INTEGER + REAL = REAL
e INTEGER + DOUBLE = DOUBLE
See Also
Rules for Defining Expressions
Examples of Expressions
1.14.1 Rules for Defining Expressions

If you use a constant value in an expression and the constant contains one of the separator characters
(+, -, %/, & **, (,), comma, or space), enclose the constant in quotation marks. For example, if you
use a date constant such as 01/15/93 in an expression, enclose the date in quotes: '01/15/93'. Be sure to
use the quote character set in the QUOTES setting.

Expressions can contain up to 2000 characters. Each R:BASE command can contain up to 80 expressions,
wherever expressions are legal. For example, you can define up to 400 computed columns in a table. An
expression can contain a maximum of 100 items (an item can be an operator or an operand).

Expressions can contain one or more R:BASE math functions, each of which counts as an item.

You can use the value of a global variable in an expression by placing a period before the variable name,
as in .variable.

When an expression is computed, values that exceed the limits of a column or variable are assigned a
null value (limits are determined by the defined data type). Any expression that contains a null value
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produces a null result unless you SET ZERO to ON. When ZERO is on, nulls are treated as zeros.
However, when ZERO is on and the expression concatenates text strings, null strings are ignored.

Follow these general rules when defining expressions:

e Begin each variable name with the letter v to distinguish variables from column names and
constants, for example, v1 or vcounter.

e Do not give a variable the same name as a column.

e Set the data type of a variable before assigning it a value, for example:

SET VARI ABLE V1 CURRENCY, V2 | NTEGER

See Also

Examples of Expressions
1.14.2 Examples of Expressions

In the following example, the first command defines the data type of the result variable and assigns an
initial value of zero. The second sets the value of vctr to the current value of vctr plus one. This is the
most common method of counting occurrences in a command file.

SET VAR ABLE vctr INTEGER = 0O
SET VARI ABLE vctr = (.vctr + 1)

In the following example, CREATE TABLE defines the computed column bonus. Netamount and bonuspct
are defined first with CURRENCY and REAL data types, respectively. Bonus is then defined as a computed
column, the result of multiplying netamount by bonuspct.

CREATE TABLE sal eshonus (netanount CURRENCY, bonuspct +
REAL, bonus = (netanount * bonuspct) CURRENCY)

In the following example, the command uses select functions to calculate the total sales amount and total
cost. The cost is then subtracted from the price to see the amount of profit.

SELECT (SUM price)-SUMcost)) fromorders

See Also

Rules for Defining Expressions

1.15 Entry/Exit Procedures (EEPS)

Entry/Exit Procedures (EEP) are series of commands that can be run within forms, reports, and labels.
EEPs provide numerous objectives for versatility in controlling data processing and screen displays.

An EEP can represent a command file that uses the .EEP file extension, or can represent a series of
commands embedded with a form, report, or label, which is then referred to as a "Custom EEP". The only
difference between an EEP and a Custom EEP is that the Custom EEP is stored in the form, report, or
label, whereas a regular EEP must be stored in a command file with the .EEP file extension. An EEP can
even be a series of commands that can be executed within a command block of a binary codelocked
application file. An EEP can also be a Predefined EEP, which is an EEP option that provides several
"predefined" commands when adding buttons to R:BASE Forms.

Custom EEPs were introduced in an effort to decrease the amount of command files stored in a database
folder, and to increase portability of a database application. In fact, if you locate all of your EEPs in
custom EEPs, you can limit your database folder to just one command file as the startup file. Custom
EEPs are now the most common method for storing entry/exit procedures.

EEPs can be executed in the following places:
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Upon entry or exit from a form field

Upon click, right click, or double click within various form fields
Upon a key press within some form fields

Upon the mouse cursor hovering over or leaving a form image
Upon entry in a row

Upon exit from a row before updating the row in the database
Upon exit from a row after updating the row in the database
Upon changing sections (tables) in the form

Upon before inserting a row

Upon after inserting a row

Before or after a report band

Before or after a label band

And more...

EEP Topics:

EEP Specific Commands
How to Define an EEP

Field Calculations

EEP Processing Order
Redisplaying Field Values
RECALC Command Options
EEP Restrictions

EEP Example

1.15.1 How to Define an EEP

1.15.1.1

As an EEP can be defined in different R:BASE modules (forms, reports, labels) using different methods
(predefined, Custom EEP, external command file), there are several methods to define an EEP.

Form EEPs

Within the Form Designer, EEPs can be defined in various areas based upon how the form or form control
is supposed to react to any input or changes made by a user in runtime mode. Once the user makes the

specific change, the series of commands within the EEP will execute.

The following Form Designer areas are available to define an EEP:

In all of the above areas, there are three different ways to "store" your EEP in R:BASE.

1.

o Table Level - EEPs can be defined to execute before or after changes are made to a table row
e Form Control - EEPs can be defined to execute on nearly every form control where placement of
the cursor focus interacts with the control. This includes cursor movement from field to field and

mouse pointer events, like clicking on objects.

e Form - EEPs can be defined to execute when a form is opened, closed, or resized.

Custom EEP (stored inside the database files)

The Custom EEP has become the new standard in the latest R:BASE versions with its ability to store
application code within the form. To use a Custom EEP, select the "Edit Custom EEP..." button, which
will launch the R:BASE Editor. Enter your code within the editor window, and press the OK button.
Then, the "Edit Custom EEP..." button will turn yellow letting you know that code is stored there.

If security is a concern for the application, consider setting a form "design-time" password. From the

Form Designer, choose "Layout" > Passwords" from the menu bar.
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O Enter E“El

[ In

Edit... i Edit Custom EEP..,

Documenting Custom EEPs in Forms

With several locations to store even the smallest amount of code, the requirement to document
where application code lies may become overwhelming. To easily document all Custom EEPs stored
within a single form, select "Form" > "Document Custom EEPs" from the Form Designer Menu Bar.
Options to generate Custom EEP documentation to the clipboard, printer, text file or PDF file are
available.

2. EEP file (ASCII command file using the .eep extension stored outside the database files)

To use an EEP file to store application code, select the "..." button to load a pre-existing EEP file. The
"Open" file dialog will look for a file that has a .eep file extension. It is also possible to create a new
EEP file directly from this panel by entering a file nhame within the first field and then selecting the
"Edit..." button. Regardless if an new file is being created or an existing file is being edited, the
"Edit..." button will launch the R:BASE Editor. After any command syntax changes to your code,
select the "Save" button to save the work. The EEP file name will be saved within the field as seen in
the image below.

O Enter @@

CheckCust.eep

O] In

Edit... || EditCustorn EEP.., |

Storing application code in ASCII files will allow others to open the .eep file with any text editor. If
security is a concern for the application, consider storing the application code in a Custom EEP or a

procedure file.

3. Command Block in a CodeLocked Procedure File (binary file stored outside the database files)

To use a command block with a codelocked procedure file to store application code, specify the
command block name in the first field. Then, select the "In" check box and enter the codelocked
procedure file name which contains the command block, into the second field.

O Enter @@

CheckCust

V] In Customer.apsx

Edit... || EditCustomEEP.. |

1.15.1.2 Report/Label Custom EEPs
Within the Report/Label Designer, Custom EEPs can be defined within any band that exists upon the
report or label. As the R:BASE report/label generator processes the output from top to bottom when
printing, an EEP placed on any band can be executed before or after the band.

The following image is the speed menu displayed when the Detail band is right clicked.
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[ Detail, Mumber of Objects: 9]
v Before Generate Custom EEP...
After Generate Customn EEP...
¢_] Component ID...
Cynamic Height
a2 Static Height
Position
Ev Visible
Before Generate Custom EEP - the series of commands within the EEP will execute before the band is
generated
After Generate Custom EEP - the series of commands within the EEP will execute after the band is
generated
1.15.2 EEP Example

The following example of an EEP involves a family database comprised of two tables, family and
members, designed to keep track of family members and their ages. The family table has columns for
family name (fname), address (address), and city (city). The members table has columns for a family
member's name (mname) and age (age).

In the family form, one field holds the variable v1, which keeps a running total of the number of family
members. The variable v1 is set to increment based on the number of members in the members table. A
variable vfname is set to the fname value of the family table so that the EEP (FENTRY.EEP) is able to
correctly link the rows in the members table to the family table. The EEP name is placed in the "On Row
Entry" box in the Table Settings dialog box in the Forms Designer, and consists of the following
expressions:

*(fentry. eep)

SELECT COUNT(MNane) | NTO vCount FROM Menbers +
WHERE FNane = . vFNane

RECALC VAR ABLES

When the form is run, the FENTRY.EEP is run upon entry in the row. When [F2] is pressed to leave the
fname field, an EEP (FEXIT.EEP) is run that prompts for a new family member and age to add to the
members table. The EEP is placed in the "On Exit" EEP field in the "DB Edit" Properties dialog box for the
fname column of the family table, and consists of the following expressions:

*(fexit.eep)
SET VARI ABLE vKey = (LASTKEY(0))
IF vkey = '[F2]' THEN
SET VAR ABLE vMNarme TEXT = NULL
SET VARl ABLE vAge TEXT = NULL
DI ALOG ' Enter nane of nenber to add' vMNane vEndKey 1 +
CAPTION "Criteria..." I CON I NFO
SET VARI ABLE DMvess = (' Enter the age for' & .vMane)
DI ALOG . DMvess vAge vEndKey 1
SET VARI ABLE vint = (I NT(.vAge))
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| NSERT | NTO Menbers VALUES (.vFNane, . vMNane, . vint)
SELECT COUNT(MNane) | NTO vCount FROM Menbers +
WHERE FNanme = . vFNane
RECALC VARI ABLES
RECALC TABLES
ENDI F

Upon return to the form from FEXIT.EEP, FENTRY.EEP executes and recalculates the members table
resulting in the redisplay of the v1 variable and shows the updated tally of family members, which is
accomplished by using the RECALC VARIABLES and TABLES commands.

EEP Topics:

EEP Specific Commands
How to Define an EEP

Field Calculations

EEP Processing Order
Redisplaying Field Values
RECALC Command Options
EEP Restrictions

1.15.3 EEP Restrictions

R:BASE executes a RUN command file when you include a Custom EEP within a form. However, there
are restrictions on the command syntax and the types of commands you can use in an entry/exit
procedure. In your entry/exit procedures you cannot include the following commands:

COMMIT

INPUT

QUIT

RBDEFINE
UPGRADE
RESTORE
ROLLBACK
RBSYNC

RECOVER

FLUSH

ON CONNECT/PACK
ON DISCONNECT/EXIT
ON ERROR

ABORT

GET

RBAPP

EEP Topics:

EEP Specific Commands
How to Define an EEP

Field Calculations

EEP Processing Order
Redisplaying Field Values
RECALC Command Options
EEP Example

1.15.4 EEP Specific Commands

Nearly all command can be used within an EEP. However, the following commands are used specifically
for entry/exit procedures:

DELROW
DUPROW
EXITFORM
FIRST
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1.155

1.15.6

LAST
NEWROW
NEXTROW
NEXTTAB
PREVROW
PREVTAB
RECALC
RESETROW
RHIDE
RSHOW
SAVEROW
SKIP

EEP Topics:

Field Calculations
How to Define an EEP

EEP Processing Order
Redisplaying Field Values

RECALC Command Options
EEP Restrictions

EEP Example
Field Calculations

You might, for example, write an entry/exit procedure that totals the weights of ordered items and
calculates the appropriate shipping charge upon entry in a field. When you want the procedure to check a
value that has been entered in a field, the value must be loaded into a variable, not a column. To load
the value into a column, use an expression in the form to set the column equal to the variable.

The R:BASE SKIP command is designed for use with entry/exit procedures in forms. Use SKIP to tell
R:BASE to skip over or skip back a specified number of fields, or skip to a specified field.

For example, the following entry/exit procedure tells the form to skip to the field with the column amount
if there was any value in the variable vcashtype.

I F vcashtype IS NOT NULL THEN
SKI'P TO anount

ENDI F

RETURN

EEP Topics:

EEP Specific Commands
How to Define an EEP

EEP Processing Order
Redisplaying Field Values

RECALC Command Options
EEP Restrictions

EEP Example
RECALC Command Options
The RECALC command, with no options, redisplays the variable in the field that initiated the EEP. By
using the RECALC VARIABLES command, all table variables are redisplayed without having to associate
them with expressions in the form.

The RECALC TABLES command allows you to immediately display updated values in the lower tables in
the form to reflect the actions of the EEP.

You can include both a RECALC VARIABLES and a RECALC TABLES command in your EEP.

EEP Topics:
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EEP Specific Commands
How to Define an EEP
Field Calculations

EEP Processing Order

Redisplaying Field Values
EEP Restrictions

EEP Example
1.15.7 Redisplaying Field Values

R:BASE can automatically redisplay a value in a field resulting from an EEP performed on the field. The
field must be a variable, and the EEP must be started from the field you want redisplayed.

Include the following steps in the EEP:

e Load the new value into the variable.
e Recalculate the expression with the RECALC command to ensure that expressions based on

variables modified by the EEP are always current. RECALC calculates variables dependent on the
variable the EEP is associated with.

If you want to load the value into a column, create a form expression that equates the variable and the
column, or use the PROPERTY command to return the value to the field.

EEP Topics:

EEP Specific Commands
How to Define an EEP

Field Calculations

EEP Processing Order
RECALC Command Options
EEP Restrictions

EEP Example

1.15.8 Form EEP Processing Order

With the increasing power of EEPs in R:BASE releases, there are several different ways to run an EEP.
This is the order in which the Form EEPs are executed:

Custom EEP (embedded)
EEP (.eep external file)
Stored Procedure
Custom Form Action
Predefined EEP

nhwne

Note: The code located within a Custom EEP, or a specified EEP file name would need to be manually
removed if one of the lower priority options is subsequently selected as a replacement.

EEP Topics:

EEP Specific Commands
How to Define an EEP
Field Calculations

RECALC Command Options
EEP Restrictions

Redisplaying Field Values
EEP Example

1.16 Environment Optimization

The ability to fine tune R:BASE itself is one of the many enhancements added over the years. Most often,
R:BASE is able to make the right decisions about the best way to process commands.

You know your data better and could sometimes pick a more efficient method if given the opportunity.
The options detailed below can help you reach maximum performance with R:BASE, but since each
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1.16.1

1.16.2

application and database is a unique set, only a trial and error process identifies which options help in
your situation. Do not forget that different hardware configurations and available memory also affect
performance. Experiment with the options and see which ones improve performance for your application.
You, the developer, have the opportunity to set R:BASE internal parameters to gain optimum
performance for each application.

FASTLOCK

One of the areas of most contention when updating or deleting data is the table lock that must be placed
so that R:BASE knows the table is in use and the table structure cannot be modified. Each user modifying
data places this lock, and uses the same lock location. With STATICDB set ON, no structure changes are
possible on permanent database tables, thus, there is no need for a table lock preventing a user from
modifying the structure of a table. Since the lock is not needed, the FASTLOCK setting was added in
R:BASE to allow users to turn this table lock off. Commands such as UPDATE, INSERT and DELETE
perform much faster with FASTLOCK ON.

The FASTLOCK setting must match for all users of a database and must be set before a database is
connected. Users cannot connect a database unless their FASTLOCK setting matches the setting of the
open database. FASTLOCK joins STATICDB, MULTI, and TRANSACT as settings that must match for all
users connected to a database. FASTLOCK cannot be set ON unless STATICDB is ON. If you SET
FASTLOCK ON and connect the database, but STATICDB is OFF, after connecting to the database
FASTLOCK is set OFF.

Fast Foreign Keys

To enhance performance when using constraints, primary and foreign keys, the FASTFK setting was
added in R:BASE. When using FASTFK, R:BASE does not automatically build an index for foreign keys
although indexes are still automatically built for primary keys. With FASTFK, instead of an index, R:BASE
simply keeps a counter in file 3, the index file, for the foreign key column. Each foreign key value has a
counter keeping track of how many records have this value. This maintains the referential integrity of
foreign keys, but does not adversely affect performance by keeping and maintaining an index with an
address pointer.

Constraints ensure referential integrity in databases without doing any programming. An index is
automatically built and maintained for each primary and foreign defined for a table. Many times,
however, foreign keys are used simply to verify that values exist in lookup tables. In a database
following good relational design, a table can have many foreign keys, each one of which is indexed.
Columns that normally would not be indexed, are now indexed because they are defined as foreign keys.
This affects performance when adding new rows of data, deleting rows or updating data. All the indexes
in a table are automatically updated whenever a new row of data is added, or a row is deleted. With
updates, when the indexed column changes, its index is updated.

For foreign keys defined to verify lookup values, the lookup table has the corresponding column defined

as a primary key which is indexed. That is the index that is used when the form, report, or program does
the foreign key lookup. The primary key index is used to verify the data, not the foreign key. Turning the
foreign key index off does not affect the lookup speed but dramatically improves the maintenance speed.

For columns that are defined as foreign keys where you need to maintain indexes, simply define a
regular, single-column index in addition to the foreign key definition or use the FOREIGN INDEX option of
the ALTER TABLE command. CREATE INDEX can be used at any time after a foreign key has been
defined when FASTFK is ON. FOREIGN INDEX creates the foreign key and the index at the same time. It
cannot be used when FASTFK is ON if the foreign key is already created. FOREIGN INDEX results in a
smaller file 3 as only one entry is maintained for the column. When FASTFK is ON, if you define a
separate index for a foreign key using CREATE INDEX, file 3 has an entry for the FASTFK counter, and an
entry for the index.

To turn FASTFK ON, you must be in single-user mode. Set it to ON, then PACK KEYS to rebuild indexes.
The FASTFK setting does not take effect until indexes are rebuilt. The same holds true if you want to turn
FASTFK OFF and revert to maintaining true indexes on all foreign keys. After changing the setting of
FASTFK, indexes must be rebuilt for the setting to take effect. Make sure the FASTFK setting is set
correctly when doing any database maintenance such as PACK or RELOAD.
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Two lines display when showing the FASTFK setting, the current setting, and the current setting for the
database. The CVAL function returns the current setting for the open database. Below, the settings
indicate that the next time indexes are globally rebuilt, FASTFK ON will be used, and foreign keys will not
have indexes built for them.

R>SHOW FASTFK
(FASTFK ) OFF Use fast Foreign Key (FK) structures on rebuild
OFF FASTFK setting for current database

R:BASE automatically senses a database's FASTFK setting and connects a user in the correct FASTFK
mode. FASTFK ON is stored in the version flag of file 1 of a database. A FASTFK database has a normal
version flag of -811 when disconnected. To change the FASTFK setting, you must issue the SET FASTFK
command after the database is connected. When a database is initially connected, both settings are
always the same.

1.16.3 ISTAT

You can use the ISTAT Function to check the efficiency of settings in order to adjust locking schemes.
You should be able to see differences in the results returned by the ISTAT keywords TOTALREADS,
TOTALWRITES, and TOTALLOCKS depending on the locking scheme you have set.

1.16.4 PAGELOCK

The PAGELOCK setting is used to turn page locking off and use row locking only. If you know that your
application mainly updates or deletes data a row at a time, rather than many rows, SET PAGELOCK OFF
for row locking. The valid settings for PAGELOCK are:

e ON - page locking or row locking as appropriate.
e OFF - row locking only, no page locking. R:BASE locks a row, reads the row, makes the change and
then releases the row.

The fastest method for updating data in multi-user mode is STATICDB ON, FASTLOCK ON, PAGELOCK
OFF. This group of settings results in the fewest contentions between users. PAGELOCK can be changed
during an application and can be different for different users of the same database. Otherwise, set
PAGELOCK ON for page locking when you are doing an UPDATE and/or DELETE affecting many rows in a
table.

1.16.5 RULES

If you know that the data being loaded or changed is correct, SET RULES OFF. You can see a small
performance increase even if you do not have any rules. If many rules have to be checked, you see a
larger performance increase. RULES can be set differently by individual workstations.

1.16.6 MESSAGES

SET MESSAGES OFF eliminates the time required for screen display of messages. This is particularly
noticeable if you are doing repetitive UPDATE or INSERT commands. MESSAGES can be set differently by
individual workstations.

1.16.7 STATICDB

STATICDB limits structural changes to the database, and activates a read-only schema mode. When
STATICDB is ON, permanent changes cannot be made to the database structure (table and column
names, for example). New tables can be created, but they are temporary and visible only to the user
who created them. By restricting changes to the database structure, R:BASE does not continually re-read
the structure to check for changes. Multi-user applications run faster. All users connected to a multi-user
database must have the same setting for STATICDB. The default is OFF.
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1.16.8 MANOPT, #TABLEORDER

Use the MANOPT setting in a multi-table select or with a view to explicitly specify the table order for
R:BASE to use when joining tables. Before experimenting with changing the table order, you need to
know the default table order, e.g. the table order R:BASE has chosen using its internal optimizing
algorithm. To see the table order R:BASE used when joining the tables with SELECT, use the
#TABLEORDER variable. You must SET DEBUG ON to use MANOPT and #TABLEORDER.

Here is an example using Prodview from the CONCOMP sample database. Prodview is a five table view.
The #TABLEORDER variable shows the table join order and the applicable indexed columns.

SET MANOPT OFF -- nust be off to use R BASE s default optim zing algorithm
SET DEBUG ON -- required to access #TABLEORDER

SELECT * FROM prodvi ew WHERE LI M T=I
--viewing 1 rowis sufficient to see the table order, and is
fast)

VWRI TE . #TABLEORDER
custoner, transmaster.custid, enployee, product, transdetail.transid

Results:

table 1 (cust oner ) - no index used

table 2 (t ransmast er. custi d) - used index column custid to link with customer
table 3 (enpl oyee) - no index used

table 4 (product) - no index used

table 5 (transdetail . transi d) - used index column transid to link with transmaster

R:BASE looks at the size of the tables (number of rows and columns) and indexes when using the
optimizing algorithm to join tables. Removing or adding indexes on linking columns changes the default
table order. With Prodview, the algorithm determined it was best to start with the Customer table and link
to the Transmaster table. R:BASE then takes the result of that join and adds in the Employee and Product
tables. Finally, the data in the Transdetail table is looked up using the transid index. Now that the default
table order R:BASE used is known, the MANOPT setting is used to change this order and determine
performance. The following piece of code checks for performance differences based on the MANOPT
setting.

SET DEBUG ON

SET MANOPT ON --or OFF

SET VAR vStart=.#TI ME

OUTPUT DUMWY. DAT

SELECT * FROM prodvi ew

OUTPUT SCREEN

SET VAR vEnd = . #TI ME

SET VAR vDi ff (.vEnd-.vStart)
SET VAR vTi ne (RTIME(OQ, O .vDiff))
SHOW MANCPT

VRI TE . #TABLEORDER

WRI TE . vTi ne

When working with MANOPT, the important part of the view definition or SELECT command is the FROM
clause. The table order in the FROM clause of the view definition is transmaster, transdetail, customer,
employee, product. With MANOPT ON, R:BASE uses the table order as specified in the FROM clause to
join the tables. Notice that the table order in the FROM clause is different from the default table order
selected by the query optimizer.

Here is what #TABLEORDER shows with MANOPT ON and selecting from Prodview:
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transmaster, transdetail.transid, custoner.custid, + enployee, product. nodel

This is different from the order selected by R:BASE's query optimizer. R:BASE now uses tables in the
order specified in the SELECT's FROM clause, incorporating applicable indexed columns. By changing the
order of the tables in the FROM clause, you can change the order R:BASE joins the tables for possible
improved performance.

In most instances, R:BASE chooses the most efficient way to join your tables; however, you can use the
MANOPT setting to experiment and see if a different table order is better.

1.16.9 MICRORIM_FULLOPT

MICRORIM_FULLOPT is a system variable that controls the number of tables that are optomized in a
query.

Normally, five tables are optimized in a query. For queries using more than five tables, the
MICRORIM_FULLOPT variable can be used to specify the number of tables to optimize.

In general, the R:BASE optimizer makes the correct choice for selecting the fastest method to execute a
query, which is that five tables are optimized. Option 2 of MICRORIM EXPLAIN will force optimization of
all tables in a query. MICRORIM_FULLOPT specifies the number of tables to optimize. For queries using
over five tables, use MICRORIM_FULLOPT to specify the number of tables to optimize. The more tables
that are optimized, the longer the optimization process takes. While you can decrease the data retrieval
time by specifying MICRORIM_FULLOPT, you can also increase the optimization time which might
counteract the decrease in data retrieval time. As with all optimization techniques, you need to test them
with your data.

For queries (SELECTs) using many tables, MICRORIM_FULLOPT specifies the number of tables to be fully
optimized. The number MICRORIM_FULLOPT is set to is the number of tables that are fully optimized.
Tables above the number specified are only partially optimized. The tables that are optimized are
determined by their order in the FROM clause of the query. This variable overrides the optimization part
of MICRORIM_EXPLAIN. If MICRORIM_FULLOPT exists, then the 2-bit option of MICRORIM_EXPLAIN is
ignored.

The command below fully optimizes the first eight tables in a query. If there are more than eight tables in
a query, the remaining tables are partially optimized.

SET VAR M CRORI M_FULLOPT = 8

1.16.10 MICRORIM_EXPLAIN

The system variable MICRORIM_EXPLAIN shows the decision the optimizer made when executing a
particular command. Use this variable to determine if you need to use other optimization methods such
as MANOPT. You can see the differences when different indexes or table orders are specified. The
optimizer results are placed in the file EXPLAIN.DAT. As with the other variables, MICRORIM_EXPLAIN is
initiated by using the SET VAR command. DEBUG must be ON to use MICRORIM_EXPLAIN. For example:

SET DEBUG ON

SET VAR M CRORI M_EXPLAIN = 33
SELECT * FROM prodvi ew

RBEDI T EXPLAI N. DAT

Sel ect Cost=1 (Optimn zationTi me=0ns)
ProdVi ew Sequenti al

Sel ect Cost =1. 429222 (Optim zationTi ne=0ns)
Product Sequenti al
I nvoi ceDetail (Col unmmNane=Model , Type=F) Random Dup=18 Adj =0. 9513889
I nvoi ceHeader (Col unmmNane=Transl| D, Type=P) Random Dup=1 Adj =1
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Cust oner (Col utmName=Cust | D, Type=P) Random Dup=1 Adj =1
Enpl oyee ( Col uimmNanme=Enpl D, Type=P) Random Dup=1 Adj =1

MICRORIM_EXPLAIN shows the optimizer selections for both implicit and explicit selects. In the above
command, the data from the view, prodview, is retrieved sequentially, but the join used to create the
data for prodview uses indexes. The optimizer table order and index use matches that returned by
#TABLEORDER. The values for "Dup" and "Adj" are from the SYS_DUP_FACTOR and SYS_ADJ_FACTOR
columns in the SYS_INDEXES table.

The available options for MICRORIM_EXPLAIN are:

1 |Output the table order.

Force optimization of joins over five tables. Seven table joins
take about 5 seconds to optimize, an eight table join takes
approximately 8*5 second to optimize etc. With joins over five
tables, the optimizer does not try all possible combinations but
picks an order based on the "best" indexes. This option is
ignored if MICRORIM FULLOPT is set.

4 |Output the command file name and next byte offset (location
of command within the file). Commands from the R> Prompt
are so noted.

8 |Output the current date and time.
32 |Display the sort technique used.

To use multiple options, add the options numbers together and set the variable MICRORIM_EXPLAIN to
the result. For example:

SET VAR M CRORI M_EXPLAIN = (1 + 4 + 8)
SET VAR M CRCRI M_EXPLAI'N = 13
SET VAR M CRORI M_EXPLAIN = (13 + 32)

Output specified by each of the options is put into the file EXPLAIN.DAT. EXPLAIN.DAT is an ASCII file.
You can write comments to the file EXPLAIN.DAT. To put information about the command and the time it
took to execute in the file, enter these commands after the command is executed:

OUTPUT EXPLAI N. DAT APPEND

WRITE 'this is the command ' , .vTine
WRI TE *

OUTPUT SCREEN

This places the execution time and explanation of the command in the file with the optimization selection.
It lets you easily test options and see the differences. Delete the file EXPLAIN.DAT to start over. When
MICRORIM_EXPLAIN is set, every query made by R:BASE sends output to the file EXPLAIN.DAT. For
example, when you use a form to edit data, or a report to print data, output is sent to the file
EXPLAIN.DAT because the data for the form or report is retrieved via an internal SELECT command.

The output displays the optimization time in milli-seconds (OptimizationTime=930ms). This time is how
long it took R:BASE to determine the best table and index order. Each table order and index the
optimizer checks is given a value (SelectCost=9.796483). The lowest value or select cost determines
which query order is used. There are four types of access methods in MICRORIM_EXPLAIN that can be
used to retrieve the data:

Sequential No index was used. The rows are retrieved from the table in the
order they were entered.

Random An index access method.

Very Random [An index access method.

IndexOnly No data was retrieved from file 2, all the data was retrieved
from file 3.
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When index access is used (IndexOnly, Random, Very Random), the column name or index name and
the index type are displayed. For example:

transmast er (Col umNanme=enpi d, Type=F) | ndexOnly Dup=3.8 Adj=1
transmast er (| ndexName=dat ei ndex, Type=l) Random Dup=1. 055556 Adj =1

The index types are:

P Primary Key
F Foreign Key
I Index

In addition, the terms "PreSort" and "SortMerge" are used. In multi-table joins, a small table may be
placed entirely in memory and sorted there-the table is pre-sorted. Lookups are then done from the pre-
sorted table in memory to the other tables in the join. PreSort is used when the sort column(s) is in only
one table. The sort column(s) is not a linking column. When this method is used, PreSort shows in the
EXPLAIN.DAT output. SortMerge is used only if PreSort is also used. The SortMerge method is most
efficient if the tables are not indexed. When PreSort and SortMerge are indicated, you also see
SortRemoved. The sort has already been done, and is not repeated again for the final output. Sorting the
final output is not included in the SelectCost. For example:

Sel ect Cost =0. 3035209 (Optim zationTi me=Ons) Sort Renoved
Prodl nfo Sequential PreSort (DATA_ONLY)
Cust omer (Col umName=Cust| D, Type=l) Random Dup=1 Adj=1
Products (Col umNane=Prodl D, Type=l) Random Dup=1 Adj =1

The 32-bit option of MICRORIM_EXPLAIN can be used to display the sort strategy R:BASE used for the
query. For example:

SortStrategy = DB_TAG (i nternal =1)
Sort Strategy DATA ONLY (i nternal =2)

The possible sort strategy options are:

DB_TAG The sort is done using the rowid value. Only the columns
(Internal=1) specified in the ORDER BY are used to sort the data. Lookups are
then done from the ordered list of rowid values to retrieve the
rest of the data for display. When there are many rows of data,
or many columns to display, this is the type of sort used.

DATA_ONLY The sort is done using all of the data to be displayed. An entire
(Internal=2) row of data is sorted together. This type of sort is used when
there is a small number of rows or only a few columns to display.
FILE_TAG The sort is done to a temporary file. Multi-table queries involving
(Internal=3) NOTE fields and sorts on views usually use this type of sort.
DB_TAG_PRESORT The sort is done using the rowid of the column(s) specified in the
(Internal=4) ORDER BY. The sort columns must be from just one table in a

multi-table SELECT. The table is presorted, then lookups are
done to retrieve the rest of the data.

FILE_TAG_PRESORT |[The sortis done to a temporary file. The table is presorted, then
(Internal=5) lookups are done to retrieve the rest of the data.

1.17 File Extensions

In general, the following R:BASE file extensions have been used:

File Extension |Description

ALL R:BASE for Windows table structure and data unload file, possibly
accompanied by a corresponding .LOB file
APP ASCII application file, typically generated by Application Express in

all R:BASE versions up to 6.5++
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API R:BASE for DOS application File, typically generated by Application
Express, for internal use, in all R:BASE versions up to 6.5++

APW R:BASE for Windows application file, typically generated by
Application Express, for internal use, in all R:BASE versions up to
6.5++

APX Binary application file created using Codelock, also generated by
Application Express in all R:BASE versions

ASC ASCII text file

B0O1, B0O2, etc. Before image file, which contains a log of the commands issued in a
transaction. The before image files are in the same directory as the
database and have extensions that begin with "B," such as
DATABASE.BO1.

CFG ASCII configuration file

CMD Command file (not used anymore due to the now .BAT file extension
used in the latest Windows operating systems)

CSV Comma separated value data file

DAT Application startup file, or text data file

DBG Save Watch Variable list from the Trace Debugger

EEP Entry/Exit Procedure file (used in Forms)

FRM R:BASE for Windows form unload file, accompanied by a
corresponding .LOB file

INI ASCII initialization file containing configuration settings

LOB Binary or large object data created during an unload process for
objects stored in the fourth database file

LBL R:BASE for Windows label unload file, accompanied by a
corresponding .LOB file

MNU ASCII menu file, referenced in APP files

PLY Play back file, traditionally used with R:BASE versions up to 6.5++

PRC ASCII stored procedure file

PRN ASCII text printout file

PRO Unloaded stored procedure, or a compiled procedure file, traditionally
compiled using CodelLock

RBO Diagnostic file when database structure issues exist

RB1 The file extension for a database created using R:BASE versions 4.5
up to R:BASE X.5. This file contains the database structure.

RB2 The file extension for a database created using R:BASE versions 4.5
up to R:BASE X.5. This file contains the data for the database.

RB3 The file extension for a database created using R:BASE versions 4.5
up to R:BASE X.5. This file contains the database indexes.

RB4 The file extension for a database created using R:BASE versions 5.0
up to R:BASE X.5. This file contains binary and text large objects.

RBA Windows application file, typically generated by the Application
Designer in R:BASE versions 7.x and higher

RBC R:Charts chart file

RBF The file extension for databases created using R:BASE 3.0, R:BASE
for DOS, and R:BASE System V.

RBL R:BASE Plugin file for R:BASE 7.x and Turbo V-8

RBM R:BASE Module file (R:BASE Plugin file for version 9.0 and higher)

RBS File extension for databases created with R:BASE 5000 and
R:BASE 4000.

RBSF R:BASE Editor Session File to save/load a group of command files

RCP R:Compiler project file

RFF R:BASE external form file, or an R:Fax file

RGW R:BASE Gateway import/export specification file

RMD R:BASE ASCII command file

RMT R:Mail Editor template file

RPT Windows report unload file, accompanied by corresponding .LOB file

RSF R:Synchronizer script file

RTB R:Backup script file

RX0 Diagnostic file when database structure issues exist

RX1 The file extension for a database created using R:BASE Turbo V-8,
R:BASE eXtreme 9.5 (64), R:BASE X.5 Enterprise, and R:BASE 11.
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This file contains the database structure.

RX2 The file extension for a database created using R:BASE Turbo V-8,
R:BASE eXtreme 9.5 (64), R:BASE X.5 Enterprise, and R:BASE 11.
This file contains the database data.

RX3 The file extension for a database created using R:BASE Turbo V-8,
R:BASE eXtreme 9.5 (64), R:BASE X.5 Enterprise, and R:BASE 11.
This file contains the database indexes.

RX4 The file extension for a database created using R:BASE Turbo V-8,
R:BASE eXtreme 9.5 (64), R:BASE X.5 Enterprise, and R:BASE 11.
This file contains binary and text large objects.

SCH R:BASE syntax scheme file
TBL R:BASE for Windows table structure/data unload file
VIE R:BASE for Windows view structure unload file

Please Note: No user is required to follow or adhere to all of the above file extensions, as some
exceptions can be made.

1.18 Foreign Data Sources and ODBC

You can use ODBC to link to other data sources. Ordinarily, you can work with only one R:BASE
database at a time. With ODBC, R:BASE can access tables from other databases. This means that you
can use ODBC to access multiple R:BASE databases at once. For example, you can take information
from one R:BASE database and use it in another. You can also open an R:BASE database, then access
databases from other programs, such as Oracle or Paradox.

Also, ODBC allows the developer to write one application that has the ability to access data from
databases created with different ODBC-compliant products. For example, you could write an application
that would select data from SQL Server, Oracle, Paradox, and R:BASE databases, separately or all at the
same time, depending on which database drivers you have installed.

Basically, a data source would need be created for the database product that you will to have access to.
If you want R:BASE to have access to SQL Server data, you would set up a SQL Server data source. If
you are providing access to R:BASE data, you would set up a R:BASE data source.

ODBC Topics:

How ODBC Works

ODBC Compliance
Setting Up Data Sources

Connecting Data Sources and Tables
Working with Data Sources

See also:

SATTACH Command
SCONNECT Command
SDETACH Command
SDISCONNECT Command
SET PASSTHROUGH Command
SSQL Command

1.18.1 How ODBC Works

When you access other databases, you are working with the actual data, not a copy. Not only can you
view information from other databases, but you can modify and add information, depending on the
access rights you have. For example, from R:BASE, you can add a row of data to a Paradox database.

In order for different database programs to communicate with each other, they use a standard
Structured Query Language, or SQL. This language allows R:BASE to work with data in foreign
databases. R:BASE does not actually perform actions itself, but sends the equivalent SQL command to
the foreign database. The foreign database receives the command and performs the action on its own
data. The foreign database controls the data validation, not R:BASE. For example, you are working in
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1.18.2

R:BASE and connect to a foreign database. If you add a row of data to a foreign table, R:BASE sends an
SQL INSERT command to the foreign database, which then validates the data and adds the row to its
table. You should be familiar with the access rights and constraints associated with the attached tables in

their host systems.

ODBC Topics:

ODBC Compliance
Setting Up Data Sources

Connecting Data Sources and Tables
Working with Data Sources

Disconnecting Data Sources and Tables

See also:

SATTACH Command
SCONNECT Command
SDETACH Command
SDISCONNECT Command

SET PASSTHROUGH Command

SSQL Command

ODBC Compliance

If you are planning on using ODBC with R:BASE, you must make sure that your character settings are

set correctly by performing the following:

Go to the R> Prompt
Connect to your databas
Type: SHOW CHAR

hne

e

Compare your values to the chart below

Character | Set To Description
MANY % Percent Sign
SINGLE _ Underscore
QUOTES ! Single Quote

5. If they do not match, change them by typing SET TYPE=CHAR
(where TYPE is from the "Character" column and CHAR from the "Set To" column)

For example, SET MANY=%

ODBC Topics:

How ODBC Works
Setting Up Data Sources

Connecting Data Sources and Tables
Working with Data Sources

Disconnecting Data Sources and Tables

See also:

SATTACH Command
SCONNECT Command
SDETACH Command
SDISCONNECT Command
PASSTHROUGH Setting
SSQL Command
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1.18.3

1.18.3.1

1.18.3.2

Setting Up Data Sources

To access a data source, you must first install the corresponding driver. When you install R:BASE, the
installer loads the ODBC driver necessary for connecting to other R:BASE databases.

To set up a data source, you can use the ODBC Data Source program, which is installed with R:BASE, or
you can use the ODBC Data Source Administrator program located in the Windows Control Panel, under
the "Data Sources (ODBC)" icon. This may be located within "Administrative Tools".

To install drivers other than the R:BASE driver, refer to their respective installation manuals.
ODBC Topics:

How ODBC Works

ODBC Compliance

Creating an R:BASE Data Source
Connecting Data Sources and Tables
Working with Data Sources
Disconnecting Data Sources and Tables

See also:

SATTACH Command
SCONNECT Command
SDETACH Command
SDISCONNECT Command
SET PASSTHROUGH Command
SSQL Command

Creating an R:BASE Data Source in R:BASE

To create a data source in R:BASE, you can use the ODBC Data Source program. With R:BASE launched
while connected to your R:BASE database, proceed through the following instructions:

1. From the main menu bar, select "Utilities" > "Connect SQL Data Source". This will open the "Data
Source" dialog. You can also enter SCONNECT at the R> Prompt to achieve the same result.

2. Click on the "Machine Data Source" tab.

3. Select the "New" button.

4. Select "System Data Source"

5. Choose the R:BASE 11 Database Driver, then the "Next" button.

6. Then click on the "Finish" button. You'll now see

7. Create a data source name specific to the database.

8. Enter the database path or use the "Browse" button to locate the database path (specify the RX1 file
only).

9. The "Description" is optional.

10. When you click OK, you will be taken back to the ODBC Data Source window. The listing of Data

Sources should include the DSN you have just created.

Creating an R:BASE Data Source via Control Panel

To create an R:BASE data source using the Windows Control Panel, proceed through the following
instructions:

When creating a new DSN (Data Source Name), you can do so within the ODBC Data Source
Administrator program.

1. To access the ODBC Data Source Administrator, open the Windows Control Panel, and select the
"Data Sources (ODBC)" icon. This may be located within "Administrative Tools".

2.  You need to determine if the application you are working with requires a User or System DSN. Once
you decide, select the appropriate tab, then click the "Add" button.

3. Next, select the database driver. Select the R:BASE Database Driver, and click the Finish button.

4. The R:BASE DSN setup screen is displayed where you must the appropriate information. In some
cases, you will need to restrict the name of the Data Source if your development environment does
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not allow certain characters. The "Full Path of Data Source" should include the RX1 file of the
R:BASE database.
5. Click OK to save the DSN information.

At the ODBC Administrator window, the list of Data Sources should include the newly created DSN.

Connecting Data Sources and Tables

When R:BASE attaches a foreign table, R:BASE only includes those columns in the table that have
recognizable data types. Also, if the foreign tables have names that are illegal in R:BASE, or if a foreign
table name is the same as one in the R:BASE database, R:BASE prompts you to specify an alias that will
be used for the foreign table while that table is attached.

To ensure that data in attached tables is updated correctly, attached tables should have a primary or
unique key defined. If no primary or unique keys are defined, R:BASE prompts for the columns you want
to use to determine unique rows.

Attaching a Foreign Database Table

1. Connect to your database which foreign tables you want moved into.

2. From the main Menu Bar, select "Utilities" > "Connect SQL Data Source". This will open the "Select
Data Source" dialog. You can also enter SCONNECT at the R> Prompt to achieve the same result.

3. Click on the "Machine Data Source" tab.

4. Select the Data Source Name from the list, and press the "OK" button.

At this point, you can select "Utilities" from main Menu Bar and notice that the options for "Disconnect
SQL Data Source" and "Attach SQL Database Tables" are enabled. This means you have correctly
connected to the data source.

5. From the main Menu Bar, select "Utilities" > "Attach SQL Database Tables". You can also enter
SATTACH at the R> Prompt to achieve the same result. The following dialog will be displayed.
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Attach Table(s) b4

Data Sources

BluzVan e

Tables
| Alburms

Customer
Inventory
MasterView
MusicType
Orders
SecurityTable
Songlist
StateAbbr

[[] Attach As Alias
(] Attach as Temporary
B Attach USING

O ALL

O Columns

Artist_ID| ﬂ
. Attach ¥ Close

6. From the displayed dialog, choose your defined Data Source from the drop down box to preview the
list of available database tables to attach.
7. Select the table you want to attach.

Notice the option for "Attach As Alias." It may be necessary for you to assign an alias name if the
foreign data source table does not follow the same table name restrictions as R:BASE. The option
for "Attach as Temporary" is also available to attach a foreign data source as a temporary table.
The "Attach USING" option is available to assign the QualKey columns. Either all columns are
assigned, or the button may be used to specify the column(s) that uniquely identify the rows.

8. Press the "Attach" button.
9. Now, if you navigate to the Database Explorer, you will see the table(s) listed.

When foreign data source tables are attached to R:BASE, the tables will appear differently than other
tables in the Database Explorer. The foreign tables will display a green icon next to the name whereas
regular R:BASE tables will display a blue icon. Also, the word "SERVER" will appear under the "Rows"
column and the table comment will include "Server table with the attached table name.

You can repeat the steps for any other database/tables you wish to attach to the main database.

If needed, use the PROJECT command to add the table permanently to the database.

ODBC Topics:

How ODBC Works
ODBC Compliance
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1.18.5

1.18.6

Setting Up Data Sources
Working with Data Sources
Disconnecting Data Sources and Tables

See also:

SATTACH Command
SCONNECT Command
SDETACH Command
SDISCONNECT Command
SET PASSTHROUGH Command
SSQL Command

Working with Data Sources

To work with a data source, you must first open a database in R:BASE, then you can connect the data
source and select the table(s) with which you want to work. You can attach as many tables as you like.

Once you have attached a table from a data source, you can work with the data as you would with
R:BASE data. However, you cannot use the following R:BASE commands with attached data source

tables:

ALTER TABLE

AUTONUM

BACKUP

CREATE INDEX

DROP COLUMN

DROP INDEX

INTERSECT

JOIN

RENAME TABLE
UNION
UNLOAD DATA FOR tblname
AS CSV

RENAME COLUMN
SUBTRACT
UNLOAD DATA FOR tblname
AS ASCII

Restrictions on attached tables by foreign databases remain in effect--you can only perform actions on
attached tables that are allowed within the restrictions of any access rights, rules, or constraints on the
foreign database. For example, if your access rights to a foreign database allow you to view data only,
you will receive an error message from the data source if you try to modify data.

For best performance, your attached tables should have a primary or unique key defined.
ODBC Topics:

How ODBC Works

ODBC Compliance

Setting Up Data Sources
Connecting Data Sources and Tables
Disconnecting Data Sources and Tables

See also:

SATTACH Command
SCONNECT Command
SDETACH Command
SDISCONNECT Command
SET PASSTHROUGH Command
SSQL Command

Disconnecting Data Sources and Tables

Detaching an SQL Database Tables
To detach an SQL Database Table, select "Utilities" > "Detach SQL Database Tables" from the main Menu

Bar. By doing so, the following dialog will be displayed.
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il Detach Table(s) X

Select Table

Artists

Songlist

Detach ¥ Close

You can also enter SDETACH at the R> Prompt to achieve the same result.

Disconnecting an SQL Data Source

To disconnect an SQL Data Source, select "Utilities" > "Disconnect SQL Data Source" from the main Menu
Bar. By doing so, the following dialog will be displayed.

m Disconnect the data source(s) >

Select Data Source

Disconnect 3¢ Close

You can also enter SDISCONNECT at the R> Prompt to achieve the same result.

ODBC Topics:

How ODBC Works
ODBC Compliance
Setting Up Data Sources
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1.18.7

Connecting Data Sources and Tables
Working with Data Sources

See also:

SATTACH Command
SCONNECT Command
SDETACH Command
SDISCONNECT Command
SET PASSTHROUGH Command
SSQL Command

About the SYS_ ROWVER Column

If you have ever used Oterro to generate or alter tables you may have noticed that those tables get a
new column added to the end; the SYS_ROWVER column.

The SYS_ROWVER column is a computed integer column that contains the version of the row. Its formula
is as follows:
(IFNULL((SYS_ROWVER+1),0,(SYS_ROWVER+1))).

This translates to the following: If the existing SYS_ROWVER is null then the row version is one.
Otherwise increment the row version by one.

This is used, in most cases, by outside programs that do not have access to the internal R:BASE
concurrency system (Table Locking, Row Locking, Page Locking, Column vs Row Verification and so on.)
For this reason, Oterro defaults to AUTOROWVER ON and R:BASE defaults to OFF. When AUTOROWVER is
ON any CREATE TABLE or ALTER TABLE adds the SYS_ROWVER column to the table being altered or
created.

Examples

For example, let's assume you were working with an application that connected to R:BASE via Oterro.
You might see...

SEL ROW D, FNAME, SYS ROWER +
I NTO vROW D, vFNAME, vROWER+
FROM TABLENAME WHERE CRI TERI A

Something happens where the user edits the data...

SEL SYS_ROWER | NTO vNEW/ER +
WHERE ROW D=vROW D

I F vVNEWER = vROWER THEN
UPDATE TABLE +
SET COLUWN FNAME = vEFNAME +
WHERE ROW D = vROW D
ELSE

DI ALOG ' The row you are editing has been changed by another user.

Conti nue?' +
VRESP vEND YES

--Continue with code that either processes the update anyways or that
--allows end user to resolve the conflict or that does something else.

ENDI F
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1.18.8 ODBC System Variables

The following are ODBC system variables. If a server error occurs and the following variables exist, they
will be filled in with the information about the error. If an ODBC variable contains multiple errors, the last
error will be first. Each ODBC variable is limited to 4096 characters.

ODBC_DELIMITER
The system variable that controls whether the ODBC system variables contain a single error or multiple
errors.

If the ODBC_DELIMITER variable exists, is not null, and contains at least one character, then the other
ODBC system variables will contain all previous errors separated by the first character of this variable,
otherwise they will only contain the last error.

ODBC_ERRORMSG
The system variable that stores the ODBC error messages as Text.

If a server error occurs and the ODBC_ERRORMSG variable exists, it will be filled in with error message
text from the server. If the ODBC_DELIMITER variable has a value this will contain multiple errors.

ODBC_SQLSTATE
This TEXT variable is a five character code defined by ODBC.

If a server error occurs and the ODBC_SQLSTATE variable exist, it will be filled in with a five character
error code defined by ODBC. If the ODBC_DELIMITER variable has a value then the ODBC_SQLSTATE
variable will contain multiple error numbers.

ODBC_NATIVEERROR
This TEXT system variable is the ODBC error number from the server.

If a server error occurs and the ODBC_NATIVEERROR variable exists, it will be filled in with the error
number from the server. If the ODBC_DELIMITER variable has a value, then the ODBC_NATIVEERROR
variable will contain multiple error numbers.

Define the variables using the SET VARIABLE command as follows, prior to use with ODBC tables.

SET VAR CDBC DELIM TER TEXT = ' '
SET VAR ODBC_ERRORVEG TEXT

SET VAR CDBC_SQLSTATE TEXT

SET VAR CDBC_NATI VEERROR TEXT

1.19 Hot Keys

Within the various modules of R:BASE there are hot keys that allow easier use with the program. The
following hot keys are supported throughout the entire R:BASE environment:

Common Functionality:

[CtrI+A] Select All
[CtrI+C] Copy
[Ctrl+V] Paste
[CtrI+X] Cut
[Ctrl+Z] Undo

Display and Navigation:

[F1] Main R:BASE Help

[F3] Data Dictionary
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[CtrI+F3] Help Index

[Ctrl+F4] Closes an R:BASE module window
[Ctrl+E] R:BASE Editor

[Ctrl+L] Database Explorer

[Ctrl+R] R> Prompt

[Ctrl+W] Watch Variables

[CtrI+F11] Scratch Pad

[Ctri+Alt+M]

Magnifying Glass

[Ctrl+Tab] or [CtrI+F6]

Next window for R:BASE module

[Ctrl+Shift+Tab]

Previous window for R:BASE module

[Shift+F1] Help File for current R:BASE module
[Shift+F4] Tile Windows

[Shift+F5] Cascade Windows

[Shift+F9] Help Search

Database Explorer Search

[CtrI+F] Searches for text in Form, Report, Label, Application, and External Form
Custom EEPs
ri+ earches for caption/label text in Form, Report, Label, and Externa
[Ctri+L] S hes f tion/label text in F R t, Label d Ext |

Form Control Properties

[Ctri+Shift+F]

Searches for text in Form, Report, and Label Expressions

[CtrlI+N]

Searches for names, comments, driving tables, etc. for Database
Explorer objects

Forms Runtime:

[F2] Add Row

[F4] Lowers the List for Drop-Down Controls
[F5] Reset Field

[F7] Previous Row

[F8] Next Row

[FI] Delete Row

[CtrI+D] Multi-Column Sorting (Enhanced DB Grid)
[Ctrl+F] Record Search (Enhanced DB Grid, Tree View)
[Ctri+L] Display Filer (Enhanced DB Grid)
[CtrI+S] Show/Hide Columns (Enhanced DB Grid)
[CtrI+F10] Refresh Row

[Ctri+Alt+I]

Provides form information including name, driving table, slave tables,
database (with path), and current folder

[Ctri+Alt+Shift+I]

Performs an image capture of the current form at runtime and launches
the BLOB Editor to possibly alter (image annotations) and save

[CtrI+Shift+D]

Clear Sorting (Enhanced DB Grid)

[Shift+F3] Pop-up Menu
[Shift+F7] Previous Table
[Shift+F8] Next Table

Report/Label Preview:

[Ctri+Alt+I]

Provides report information including name, driving table, slave tables,
database (with path), and current folder
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[CtrI+Alt+Shift+1I] Performs an image capture of the current report/label at runtime and
launches the BLOB Editor to possibly alter (image annotations) and
save

[Shift]+Mouse wheel scroll Moves page to page in the Print Preview screen

The following modules offer many additional Hot Keys which are specific to their individual environment:

e Data Browser/Editor

e Data Designer

o Database Explorer

e Query Builder

e Form Designer / Form Runtime

e Report & Label Designer / Print Preview
e R:BASE Editor
e R> Prompt
e Trace Debugger

1.20 Icons
The following icons can be used with the DIALOG and PAUSE commands.
Icon "value" Parameter Icon
APPS Q%
ATTENTION {}
4
CONFIRM -,"
ERROR “’
HELP @
INFO \!})
QUESTION E?/
SERIOUS @
STOP @
WARNING !
EE
WINDOWS il il

1.21 Image Annotations With the BLOB Editor

You can add, edit, or delete images (BLOBs) within your database files. The R:BASE BLOB Editor has also
been enhanced to manage multipage images. Drawing objects, like lines, boxes, text, etc., can also be
added to images.

When adding or displaying images in the R:BASE BLOB Editor, annotations can be made using several
type of drawing tools. Objects include:
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o]
c
+
+
o
3

Description
Draw Line

Draw Box

Draw Ellipse

Draw Text

Draw Ruler

Draw Polyline

Draw Angle

NRETOL])/

Image Annotation Notes:

After an object is added to the image, the properties will automatically display. Double clicking on
the object will redisplay the Properties dialog.

The object(s) added become part of the image.

When a field object is selected, small tan circles appear on the corners and sides or line ends,
based upon the drawing object added. These circles are called handlebars which are used to
manipulate the size and location.

Objects can be stretched, resized and/or manipulated by hovering the mouse cursor over and
dragging any of the available handlebars that are displayed upon the object's edges or end points.
The cursor will change to a double pointed arrow.

Objects can be moved by hovering the mouse cursor along any line portion of the object between
the handlebars and dragging the mouse cursor. The cursor will change to a black four-pointed
Cross.

After placing an object, any objects added after will use the same pen and brush properties, if the
setting applies.

When placing a text object, "Draw Text" option, on an image and then clicking the "OK" button to
save the object properties, start typing your text. You will notice the text being displayed against a
grey background.

In order to save an image annotation, double click on the thumbnail (left side of the separator).
The change will then be visible in the thumbnail image.

Selecting the "OK" or "Cancel" buttons (lower right corner) of the R:BASE BLOB Editor will save or
cancel your changes accordingly.
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1.21.1 Line

Pen Settings

Color - specifies the line color
Width - Specifies the line width
Style - specifies the line style

Brush Settings

Color - specifies the fill color for the
arrow start and end shapes, if defined
Style - specifies the fill style for the
arrow start and end shapes, if defined

Start Shape - specifies the arrow start
shape for the line

End Shape - specifies the arrow end
shape for the line

Drawing Tools Object Properties

Properties | Arrows

Pen Settings =
Color |- Black vI
Width: 1 (==
Stylee | ——! Solid v|
Brush Settings =
Color i|:| White v|
Style: | Solid v|
X Concel
Drawing Tools Object Properties >
Properties  Arrows -
Start Shape: Mone oy
End Shape: Mone w

> Cancel

The following object properties for a line were used to add the line object in the screen shot below.
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| Drawing Tools Object Properties

Properties
| Pen Settings

Color |- Window Text v|
Width: 7|=][<]
Style: | ——! Solid v
Brush Settings =
Color: |[] White v
Style: | Solid v

Notice the handlebars on each end of the line that can be used to stretch or move the starting/ending

points for the arrow.
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1.21.2 Box

Pen Settings | Drawing Tools Object Properties e |

Color - specifies the box border color P n

Width - Specifies the box border width P -

Style - specifies the box border style Pen Settings =

Brush Settings Color: |- Black v|

Color - specifies the box fill color . =

Style - specifies the box fill style Width: 1 UEl
Style: | ——/ Solid v |
Brush Settings =
Color:  |[] White v
Stylee ||| Solid v |

X Concel

The following object properties for a box were used to add the object in the screen shot below.

| Drawing Tools Object Properties =4 |
Pen Settings =l
Color  |[] White v |
Width: 6|«
Style [ | Solid v|
Brush Settings =
Color | B FRed o |
Style: |- Cross V|

Notice the handlebars on each corner, and between each corner, that can be used to stretch or move the
box.
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1.21.3 Ellipse

Pen Settings

Color - specifies the ellipse color
Width - Specifies the ellipse width
Style - specifies the ellipse style
Brush Settings

Color - specifies the ellipse fill color
Style - specifies the ellipse fill style

| Drawing Tools Object Properties |

| Pen Settings =
Color |- Black v|
Width: 1= 4]
Style | ——1 Solid v

Brush Settings =
Color: |[_] White v
Style: | Solid v
X cance

The following object properties for an ellipse were used to add the object in the screen shot below.
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| Drawing Tools Object Properties * |

I Pen Settings =
Color  |[] White v |
Width: 4|~|[«]
Style ||| Dash-Dot-Dot v|
Brush Settings =
Color |- Web Tomato v|
Style: | B Horizontal ¥ |

.
-r...._.,.__-""-

"lr...-

*

P

L

-
* - -
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1.21.4 Text

Pen Settings | Drawing Tools Object Properties ot |
Color - specifies the text and border ' =
color Properties n
Width - Specifies the text border width Pen Settings =i
Style - specifies the text border style

Colorn | M Elack w |
Brush Settings
Color - specifies the text background Width: 1 uEl
color
Style - specifies the text background Style: | — solid v|
style - =
Font - specifies the text font type, size, B El
and style Colorn ||:| White V|

Stylee ||| Solid v |

Font

AaBbYyZz
" OK ¥ Cancel

After adding the Text object, the following object properties were used.

| Drawing Tools Object Properties x> |
Pen Settings =l
Color: |- Black o |
Width: 2|~][+]
Style: |: | Clear V|
Erush Settings =
Color | [ Web Tan ~ |
Style: | Clear £ |
Font

AaBbYyZz
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The gray box is the input mode waiting for your text key entry.

With the above settings, the text is displayed in the screen shot below. Notice the handlebars at the
corners and sides that can be used to stretch or move the text object.
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1.21.5 Ruler

Pen Settings | Drawing Tools Object Properties >

|

Color - specifies the ruler line color Peaiiie - [

Width - Specifies the ruler line width P |
I Pen Settings =

Font - specifies the text font type, size,
and style Colon |- Black v|
Width: 1] jt |
Style: —| Solid
Font
AaBbYyZz
X Cancel

After adding the Ruler object, the following object properties were used.
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| Drawing Tools Object Properties ¥ |
| Pen Settings =
Color | Il Red e |
Width: 2|+][«]
Style: —| Solid
Font
AaBbYyZz
2 Cancel

With the above settings, the ruler is displayed in the screen shot below.
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1.21.6 Polyline
Pen Settings | Drawing Tools Object Properties ot |
Color - specifies the polyline border s
color P poly Properties n
Width - Specifies the polyline border Pen Settings =
width

Style - specifies the polyline border style | Color |- Black
Width: 1[=][<]

Stylee: | ——/ Solid v|

W OK » Cancel

"

The following object properties for a polyline were used to add the object in the screen shot below.

| Drawing Tools Object Properties b Y |

Pen Settings =)
Color: | B Gray w |
Width: 2|+][«]
Style: | ——/ Solid v |

Notice the handlebars at the corners and sides that can be used to stretch or move the polyline.
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1.21.7 Angle

Pen Settings

Color - specifies the angle line color
Width - Specifies the angle line width

Font - specifies the text font type, size,
and style

! Drawing Tools Object Properties >

|
| Pen Settings =|

Colon
Width:

Style:

Font

/Ml Black

ot |

o]

— Solid

AaBbYyZz

After adding the Angle object, the following object properties were used.
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| Drawing Tools Object Properties

| Pen Settings =

s |

Color |- Fuchsia v|
Width: 3|~
Style: —| Solid

Font

AaBbYyZz ‘

Notice the handlebars at the end and corner that can be used to stretch or move the angle object.
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1.22

1221

Indexes

An index provides a pointer to the location of a column value in each row of a table, which allows R:BASE
to search for rows of data much faster than searching rows sequentially. In general, R:BASE processes
an operation that contains an indexed column faster than it processes one without.

The R:BASE index is similar to an index in a book; both indexes allow you to find information faster.
Instead of searching through a book page by page, you can look up the topic in the index and find the
exact page number of the topic. Similarly, you can apply indexes to columns so that R:BASE finds data
faster.

When you apply an index to a column, R:BASE records the location of every value in that column. Then,
when you look for or sort information in the column, R:BASE uses the index to find the rows you need
quickly. For example, you want to list the bonuses that employee 102 earned; if the EmpID column in the
SalesBonus table is indexed, R:BASE finds and searches that column faster. Indexes are most useful
when you have tables with many rows.

This means that by indexing the appropriate columns, you can speed up your applications. Processes that
formerly took 20 minutes or more may be completed in only a few seconds. An index on an R:BASE
column speeds up access to a row of data in much the same way that an index in a book speeds up
access to a page.

To understand how indexes increase processing speed, it's helpful to know how R:BASE stores a
database. An R:BASE database consists of four files; each file has a different file extension - RX1, RX2,
RX3, and RX4 for R:BASE 11. File 1 contains the definition of the database structure; file 2 contains the
data in the database; file 3 contains the indexes to the data stored in file 2, and file 4 contains the large
binary object data (LOB). LOBs include graphic files or large text data. R:BASE also stores forms,
reports, and labels as LOBs in File 4.

When you include an indexed column in a WHERE clause, R:BASE uses the index in file 3 to find the
location of each row in the table in file 2. Without an indexed column, R:BASE must sequentially search
each row in that table in file 2 to find the data. By sorting an index list, you give R:BASE nearly
instantaneous access to the specific index reference to a column name.

An indexed column improves the performance of the following commands, clauses, or operations:

CREATE VIEW

DELETE DUPLICATES
INTERSECT

JOIN

Lookups in forms or reports
PROJECT

RULES

SELECT (when it includes a WHERE clause)
SUBTRACT

UNION

VIEWS

WHERE...

Choosing the Columns to Index

It's a very good idea to put an index on key columns and on linking columns. A key column is a column
that uniquely identifies rows. A linking, or common column, is a column that exists in two or more tables
in order to establish a relationship between the tables. In effect, by choosing to link the common columns
between two tables by adding a primary key and foreign key relationship, the columns are automatically
indexed. You can also add a Unique key to a column, which is also automatically indexed. Primary keys,
foreign keys, and unique keys are all types of constraints, which specifically control the data that enters
your database by applying powerful data-integrity rules. By applying a constraint to a column, you can
prevent irreconcilable and empty data from being entered add at the same time add an index.

Aside from constraints, an index can be added to a column for faster data retrieval in cases where the
columns are not used in a primary key/foreign key relationship, and the column is likely to be used as
part of a WHERE Clause whose values are at least moderately unique. In some cases, an index can be
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1.22.2

applied to columns that have RULES applied to them, which allows R:BASE to check the RULE faster. An
index can also be added to the linking columns in views. An indexed column can contain null values, but
R:BASE uses an index most efficiently if each row in the indexed column contains a value.

You can apply the following types of indexes:

Unique index - Ensures that the values entered in the indexed column are unique

NOT NULL Index - The index is populated with references to rows where the column value is not
NULL. NULL values in the column are not added to the index. Not NULL indexes are ideal for columns
which contain a considerable amount of NULL values, and where the not-NULL data is ideal for index
retrievals. If a WHERE clause includes "ColName IS NULL" then the index is not used.

Full or partial text index - For columns with NOTE or TEXT data types. R:BASE preserves each
character in the indexed column (a full text index). Or, you can specify the number of characters to
preserve, and R:BASE hashes (converts characters to a 4-byte integer) the remaining characters (a
partial index).

To keep the index file from becoming too large, use a partial index--specify enough characters to
guarantee the values are unique. If the preserved values are not unique, R:BASE must unhash the
values before it can identify the rows, which slows performance. If you do not specify the number of
characters to preserve, R:BASE preserves all of them, unless there are more than 200 characters
defined; then, R:BASE preserves the first 32 and hashes the rest.

Multi-column index - A combination of up to 8 columns in one index. For example, if you
consistently search three columns when working with a certain database, you can define a separate
index for each column. Or, you can define one index for all three columns. R:BASE searches a multi-
column index faster than three separate indexes. Multi-column indexes should be constructed in the
same order as used in the WHERE Clause (that is to mix ASC and DESC in the index based on actual
use). With a query upon rows by date and listing the results in descending order, so the most
current invoices appear first, it is important to define the index on the table's date column in
descending order as well. In a situation where you need to use more than one column to uniquely
identify a row, try combining them into a computed column and then indexing the computed column.

Primary, unique, and foreign key columns are indexed automatically. In addition, the following types of
columns are good for indexing:

Columns that are neither primary nor foreign keys, but are frequently referred to in queries and
sorts.

Columns that have rules applied to them--in most cases, R:BASE can use indexing to check rules
faster.

Linking columns in views.

Although indexes speed up searches, they may slow down data entry for 2 reasons:

they occupy space on the disk in the number 3 database file
it takes time to build the index for each value as it is entered

Therefore, try to limit the use of indexes.

As

signhing and Removing an Index

You can add an index to or remove an index from a column at any time by using either the Data
Designer (RBDefine) or the CREATE INDEX or DROP INDEX commands. When you use the database-
building menus to define a table, you can index columns as you define them. When you define a table
using CREATE TABLE, you must add the index after you define the table.

Valid names must start with a letter, and can include the following characters:

Letters (A-2Z)

Numbers (0-9)
# (pound sign)
_ (underscore)
$ (dollar sign)
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e 9 (percent sign)

To speed up some operations, remove the indexes from the columns before the operation and then
rebuild the indexes after the operation finishes. For example, you can load a large number of rows into a
table without RULES by using the LOAD and INSERT commands or by using GATEWAY to import data.
First, you remove the indexes from the columns in the table, then load the records, and finally rebuild the
indexes. This method speeds up processing because all of the data writes to file 2 occur at the same
time, followed by all of the index writes to file 3.

When dropping and creating indexes constantly, it is recommended that you maintain the index file and
perform a PACK on the indexes. Use the PACK KEYS in single-user mode with MULTI set to OFF, or PACK
INDEX in a multi-user mode with MULTI set to ON.

1.22.3 Optimizing Indexes

You can create optimal indexes by paying attention to the data type of the indexed column and by
minimizing the number of duplicate values in the column. The more frequently a particular value occurs,
the less efficient that column becomes as an indexed column.

The fastest, most efficient data types for indexed access are INTEGER, REAL, DATE, TIME, and TEXT with
a defined length of four characters or less.

You may find that indexing a table with 1500 or fewer rows actually increases the total time to search for
rows of data, since the task also includes the time it takes to build the index.

1.22.4 Indexing Long TEXT Values

Because the defined length of TEXT values is often more than four characters, R:BASE must hash
(convert) the TEXT values containing more than four characters to create a four-byte index called a hash
value. Even though a TEXT column may contain unique text values, it may generate duplicate hash
values.

How R:BASE Hashes TEXT Data
R:BASE attempts to create unique hash values by performing the following operations:

o Fills the first and second bytes of the four-byte hash value with the binary equivalents of the first
and second characters in the TEXT string.

e Sums the binary values of all the odd-numbered characters in the TEXT string beginning with the
third. Then it divides the sum by 256 and uses the remainder to fill the third byte of the hash value.

e Sums the binary values of all the even-numbered characters in the TEXT string beginning with the
fourth. Then it divides the sum by 256 and uses the remainder to fill the fourth byte of the hash
value.

If two hash values created by hashing two different TEXT strings are identical, R:BASE builds a multiple
occurrence table in file 3 to store the duplicate hash values.

This is why TEXT strings that share only their beginning two characters (often the case with part numbers
and with form, report, and label names) may have the same hash value, thereby reducing the
effectiveness of the index. If you can ensure that the first two characters of each TEXT column value are
unique, you can improve the performance of an index on that TEXT column, because you'll eliminate all
of the multiple occurrence tables.

Another way to make hash values unique is to define indexed TEXT columns with as few characters as
possible while remembering to make the column values unique, especially with regard to the first two
characters.

IHASH to the Rescue
If the first two characters of TEXT values are identical, which is often true with part numbers, such as AB-

100, AB-101, AB-102, and so on, try using the IHASH function and a computed column to reduce the
likelihood of duplicates. It's important to understand that IHASH doesn't guarantee a unique hash value.
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IHASH may actually hash two different TEXT values to the same hash value (index). What IHASH does is
to create more non-duplicate values, though it doesn't guarantee that all values will be unique.

How to Use IHASH
IHASH is a conversion function, not a command. Its syntax is simple:
(I HASH( ar g, n))

Arg can be a TEXT column, a dotted variable, or a value. The width, n, tells R:BASE how many
characters, starting with the first, are needed to establish a unique string. If n is zero, R:BASE uses the
entire length of the string.

The first consideration in using IHASH is to decide whether to use it at all. For example, IHASH may not
improve performance when used on a TEXT column that holds unique text names of four characters or
less. But it will improve performance on a TEXT column that has many values with identical first and
second characters. It all depends on whether IHASH can reduce the number of identical values in the
index.

IHASH Step by Step

Here's an example that uses IHASH to speed up indexed access and joins by increasing the speed of a
key, indexed TEXT column named partid. Follow these steps:

1. Define an INTEGER computed column, including the IHASH function:

ALTER TABLE t bl name ADD hashid = (1 HASH(partid, 0)) | NTEGER

If partid exists in other tables, you may want to add hashid to them too. For example, if partid links
a parts table with an invoice table, use these commands to add hashid:

ALTER TABLE parts ADD hashid = (I HASH(partid, 0)) | NTEGER
ALTER TABLE i nvoi ce ADD hashid

2. Drop the index from partid and index the computed column hashid:

DROP | NDEX partid IN tbl name
CREATE | NDEX ON t bl narre hashi d

Index hashid in all the tables where it appears.

3. Use the newly indexed computed column in WHERE clauses and multi-table SELECT commands, but
be sure to continue to include the actual TEXT column also. For example, use it to find a specific part
number instead of using this WHERE clause:
command ... WHERE partid = .vpartid
Use this SET VAR and WHERE clause:

SET VAR vhash = (I HASH(. vpartid, 0))
command ... WHERE (hashid = .vhash AND partid = .vpartid)

You must use the dotted variable (.vhash) instead of directly using the expression in the WHERE
clause, because R:BASE doesn't use an index if the WHERE clause uses an expression.

You must include AND partid = . vpartid to ensure that you get the right value. Remember, there's
no guarantee that the IHASH value will be unique.

If you use the computed IHASH column (hashid) in a multi-table join, you must also remember to
include both conditions in the WHERE clause. For example, the following rule checks for a unique
value:

Copyright © 1982-2025 R:BASE Technologies, Inc.



Reference Index 203

RULES ' Val ue nust be unique.' +
FOR t bl name SUCCEEDS +

WHERE partid IS NOT NULL +

AND NOT EXI STS +

(SELECT partid FROM tbl name t2 +
WHERE t 2. hashid = tbl nane. hashid +
AND t 2. partid = tbl nane. partid)

Correlated sub-SELECTSs force R:BASE to do an internal join using indexes.

Here's another example of a multi-table join using hashid:

SELECT t1.partid, SUMt2.price) +
FROM parts t1, invoices t2 +
WHERE t 2. hashid = t1. hashid +
AND t2.partid = tl.partid +
GROUP BY t1l.partid

Speeding Up IHASH

When you use IHASH, try not to use zero as the width (n). Zero causes R:BASE to use the entire string.
For example, if you're sure that the first 10 characters in a TEXT 50 column are enough to establish it as
unique, use 10 rather than zero with IHASH.

1.22.5 Using WHERE Clauses with Indexes

A WHERE clause can be in a command, a rule, or a lookup expression. If a WHERE clause has only one
condition, and if the conditional operator following the indexed column is =, IS NULL, BETWEEN, or has a
range (e.g. ColumnA > value and ColumnA < value), R:BASE uses the index on the column.

The BETWEEN operator doesn't use the index on a data type that must be hashed. So if the operator is
BETWEEN, the data type of the indexed column must be DATE, TIME, INTEGER, REAL, or TEXT with a
defined length of 4 or less.

R:BASE doesn't use the index if the WHERE clause contains a wildcard character or an expression. To
make R:BASE use the index, replace expressions with constants or dotted variables and get rid of the
wildcards.

When a WHERE clause contains more than one condition and all conditions are combined with AND, the
clause must have at least one indexed column that uses equal (=), IS NULL, BETWEEN, or a range if you
want R:BASE to use indexes. Under these conditions, R:BASE chooses the condition that places the
greatest restriction on the WHERE clause for the indexed search. R:BASE uses the first of two conditions
when both are at the same level of restriction. Below are the four levels of restriction, in order, for
determining what index to use to find rows within a table:

e = is most restrictive

e IS NULL is less restrictive (unless a not NULL (partial) index is defined, or a "BETWEEN range" or
"data range" is earlier in the WHERE clause)

e BETWEEN is less restrictive (R:BASE does not use indexes on BETWEEN when the command allows
data modifications.)

e data range is least restrictive

In a newly packed database (to make the indexes complete) with DEBUG turned ON, the #TABLEORDER
variable value may be reviewed to determine the column order used for the query.

SELECT ALL FROM I nvoi ceRecei ve WHERE | nvRecl D BETWEEN 1476558 AND 1476567 AND Cust QI D
I'S NULL

SHOW VAR #TABLEORDER

I nvoi ceRecei ve. | nvRecl D
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1.22.6

1.22.7

1.22.8

The key for InvRecID was used because it is earlier in the WHERE clause than the IS NULL.

SELECT ALL FROM I nvoi ceRecei ve WHERE CQust QI D IS NULL AND | nvRecl D BETWEEN 1476558 AND
1476567

SHOW VAR #TABLECRDER

I nvoi ceRecei ve. Cust Q@ I D

The key for CustQrID was used as no BETWEEN or range conditions are in front of it.

The better index should be placed at the beginning of the WHERE clause (InvRecID is better than
CustQrID) when one is a IS NULL and the other is a BETWEEN or range.

Using ORDER BY with Indexes

You can significantly reduce the time R:BASE takes to process an ORDER BY clause when the column or
columns listed in the ORDER BY clause are included in an index with the same column sort order as that
specified in the ORDER BY clause.

An example would be if you are processing data by the invoice date and listing the results descending
order, so the most current invoices appear first, you would have an index on the table's invoice date
column that was created to process the data in the descending order as well.

Using Index-Only Retrieval

If it can, R:BASE will do an index-only retrieval. This is the fastest method of retrieving data. When the
columns selected for display are limited to the column or columns in the index used in the WHERE clause,
R:BASE will retrieve the data as it reads the index information from file 3. It does not need to look at the
data stored in file 2. Index-only retrieval is done only when the columns to be retrieved are all included
in the index. If the table is small, however, index-only retrieval may not be faster. As a rule of thumb,
R:BASE will choose index-only retrieval if the length of the index columns is less than 50% ofthe row
length (in bytes). If the table is small (not many columns), other retrieval methods are usually faster
than index-only.

The SELECT COUNT(*) command uses index-only retrieval if there is an indexed column in the table.
Instead, use a SELECT COUNT(colname) command, where the column specified in the command is not
an indexed column, and the column has a value for every row. If the column is indexed, R:BASE will use
index-only retrieval. If the column contains nulls, those rows are not counted. Do not use this command
to check for broken pointers or to compare performance with other commands.

Indexing Computed Columns

Adding indexes can speed up your applications in several ways. One method that allows very quick data
retrieval involves creating a computed column of unique values based on one or more columns.

For example, here is part of a program that helps in the scheduling of flight simulators for pilot training. A
simulator code (scode) in combination with a date (sdate) uniquely identifies each row in the table. To
make WHERE clauses fast, the following indexed computed INTEGER column (sindex) contains this
expression:

si ndex = (JDATE(sdate) + (scode * 100000)) | NTEGER
The application prompts for a simulator code and date, which it puts in two variables: vscode (INTEGER)
and vsdate (DATE). Then to quickly find the row, the application uses the following code (replace

"command" with any command that uses a WHERE clause):

SET VAR vsindex = (JDATE(.vsdate) + (.vscode * 100000))
command ... WHERE si ndex = .vsindex

The above code proved twice as fast as this slower alternative:
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command ... WHERE scode = .vscode AND sdate = .vsdate

The more rows you have, the greater the efficiency.

1.22.9 Index Efficiency

To assist in determining the efficiency of indexes, check the Duplicate Factor and Adjacency Factor
values within the Data Designer.

For Duplicate Factor, this is the average number of times each value appears in the column. The nhumber
1 means that values are never duplicated, or unique. The "higher" the number, the less efficient the
index.

For Adjacency Factor, this number is the estimate of the probability that two rows with similar index
values will be physically located together in the #2 data file. A "higher" humber means more efficient
retrieval when reading rows in index order.

Column(s)
Type Key/Index Mame Primary Key Table Duplicate Factor Adjacency Factor -
= TranslD ASC
| Foreign Key #49 Product 185 1
ForeignKey #48 e 152577304840088 1
Message

Message on insert of a Fereign Key value not in the referenced table:
Cannot insert - value does not exist in InvoiceHeader

Message on update of a Foreign Key value to one not in the referenced table:
Cannot update - value does not exist in InveiceHeader

Duplicate Factor is the computed duplicate factor, used by R:BASE during retrieval to guess the fastest
way to find the result set. This humber is the average number of times each value appears in the
column. A number of 1.0 means that values are never duplicated, or always unique. Zero means that the
value is unknown. The higher the number, the less efficient the index.

Adjacency Factor is the computed adjacency factor, used by R:BASE during retrieval to guess the fastest
way to find the result set. It is the estimate of the probability that two rows with similar index values will
be physically located together in the .RX2 file. A higher number means more efficient retrieval when
reading rows in index order. Zero means that the value is unknown.

The values within these two columns are computed when indexes are rebuilt or reloaded, for example,
during a PACK or RELOAD.

It is recommended that you reconsider the use of indexes with a high Duplicate Factor value. But, there
is not an exact Duplicate Factor benchmark for which to warrant its value "too high". It's value is
calculated based upon the number of duplicate values that are within the column, which would be directly
related to how many rows are in the table.

A Duplicate Factor with a value of 500 within a table containing 750 rows would be an example of a
poorly implemented index. On the other hand, a Duplicate Factor of 500 within a table containing 785,000
rows would be considered productive. The Duplicate Factor value is used by R:BASE to guess the fastest
way to find your results. The recommendation to reconsider the use of indexes with a high Duplicate
Factor value is just that; a recommendation. It is up to the developer to decide if they are truly taking
advantage of the index, or hurting their system's performance.
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1.22.10 Smart Indexing

The single most important factor in determining the effectiveness of an index is the uniqueness of index
values. A unique index value is found faster than a value with multiple index occurrences. You can have
multiple occurrences of index values if you have more than one row with the same data value in a
column, or if you have a computed column (such as IHASH) whose values share the same result, or if
the index is hashed.

Note that we are talking about unique index values, not data values. An index value may or may not be
the same as a data value. Long text columns that are hashed when indexed have a higher probability of
unique data values creating non-unique index values. An index loses its effectiveness as duplicate values
increase and R:BASE must make more reads and comparisons.

Indexed columns also affect performance when adding or changing data in a table. Indexed columns
must be updated when a row is added or when the index column value is changed. The number of
indexed columns in a table affects the speed with which rows are added or changed in the table. Take
this into account when defining indexes and constraints. It is faster to load and change data on a table
with one indexed column than on a table with seven indexed columns.

1.22.11 Summary

1.23

Using indexes effectively requires understanding how they work. This means deciding which columns to
index, which data types to use, and whether to use IHASH. You also need to know how to improve
performance when using a text index.

When adding an index to a column, consider the following criteria:

e Columns that are neither primary nor foreign keys, but are frequently referred to in queries and
sorts

Columns that have rules applied to them

Linking columns in views

The index is more efficient if each row contains a value

The index is more efficient based on the uniqueness of the data

When properly implemented, indexes can greatly improve the data retrieval performance of your
applications!

Information Management with R:BASE

R:BASE is a relational database product that lets you design sets of tables to store and retrieve your data
easily. Each table contains information arranged in columns and rows about a single object or event,
such as a customer list or a list of sales transactions. A column is a specific fact, such as a customer's
name, about the object or event; a row is a cross-section of columns that is unique for a particular
instance in the table.

An R:BASE database is a collection of tables. For each column in a table, you specify a data type that
tells R:BASE what kind of data the column will hold - such as dates, currency, or text. You can also have
columns that hold a value computed from other columns. For example, if you have sales stored in one
column and a tax rate in another, a computed column can hold the tax on each sale (sales * tax rate).

The power of R:BASE lies in the control it gives you over the tables you create. You can manipulate the
data from one or any combination of the tables in your database, and you can organize tables so that
you rarely need to enter a particular piece of information more than once.

With R:BASE you can combine information from the tables in a database to provide answers for your
questions and create another permanent table that stores the combined information. You can also create
views, which are temporary tables that display all or part of the current contents of one or more tables. A
view does not require you to store the data in more than one table -it always shows you the most up-to-
date information, and it can combine data from several tables. A view is like a television screen that is
split to show two camera angles at once.
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1.24 International Characters

The R:BASE configuration file contains tables that define how R:BASE processes and prints characters. If
you want to change how R:BASE evaluates characters, you can modify the information in these tables,
which are described below.

R:BASE saves table configurations with the database. If you make modifications to these tables in the
configuration file, use the PACK command with the WITH USER CASE option to compress the database
and apply the new configuration.

The Case Folding Table

The Case Folding table establishes the correspondences between uppercase and lowercase characters,
such as "A" and "a." R:BASE uses this table when testing characters for equality when the CASE setting is
off.

Each line in this table starts with "CASEP" and is followed by two ASCII character codes corresponding to
the uppercase and lowercase characters. For example, the following line shows that "a" (ASCII code 97)

corresponds to "A" (ASCII code 65):

CASEP 97 65

The Collating Table

The Collating table equates two characters in sorting and inequality testing (>, >=, <, and <=).

Each line in this table begins with "COLLATE" and is followed by two ASCII character codes, whose
corresponding characters are considered equal in a sorting sequence. For example, the following lines

indicate that "a" (ASCII code 97), "a" (ASCII code 228), and "A" (ASCII code 65) are all equal in a
sorting order:

COLLATE 97 65

COLLATE 228 65

The Printer Table (DOS Only)

The Printer table tells the printer how to print certain characters. Some printers cannot print certain
international characters, such as characters with accents or umlauts, so the printer must combine two or
more characters to create the international character.

Each line in this table begins with "FOLD" and is followed by a character and its ASCII code, then one or
more ASCII codes whose corresponding characters must be combined to create the first character. For
example, the following line tells the printer how to print "a" (ASCII code 133); print "a" (ASCII code 97),
backspace (BS), then print an accent """ (ASCII code 96):

FOLD a 133 97 BS 96
If your printer can print a character without combining other characters, do not delete the line. Instead,
edit the line. After "FOLD," enter the character, the character's ASCII code two times, then "00 00." For
example, if your printer can print "a," edit the line as follows:

FOLD a 133 133 00 00

The Expansion Character Table
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1251

The Expansion Character table equates one character to two other characters. For example, you can
equate "B" to "SS." This table is used in tables, columns, variables, WHERE clauses, ORDER BY clauses,
IF and WHILE commands, and indexed and non-indexed columns.

Each line in this table begins with "EXPAND" followed by three ASCII character codes. You can have up to
seven lines in this table. For example, the following line equates "6" (ASCII code 246) to "oe" (ASCII
codes 111 and 101):

EXPAND 246 111 101

The Character Folding Table

The Character Folding table equates uppercase characters to lowercase characters. This table is used in
string-manipulation functions.

Each line in this table begins with "LCFOLD" and is followed by two ASCII character codes. For example,
the following line equates "A" (ASCII code 65) to "a" (ASCII code 97):

LCFQLD 65 97

The Case-Sensitive Collating Table

The Case-Sensitive Collating table lists characters and their position in the sequence order of all
characters. This table is used when the CASE setting is on and when building indexes for columns with
the TEXT data type.

Each line in this table begins with "COLLATEC" and is followed by an ASCII character code and its
sequence position. For example, the following line indicates that "B" (ASCII code 66) is in the 76th
position in the sequence order:

COLLATEC 66 76

If a character is not in this list, its sequence position number is the same as its ASCII character code.

Managing User Privileges

Security is vital to a database. Database administrators need to protect confidential and sensitive data
and guard against accidental and inadvertent edits of data. R:BASE's optimistic concurrency control, table
and row locking, constraints (primary and foreign keys), and data entry and delete rules provide a wide
variety of data integrity controls. In addition, R:BASE has the following two options for controlling access
to your data. The two options are:

e SQL Grant/Revoke system of access rights
e Form read and modify passwords

Each option provides a different type and level of security. Understanding and using these options
enables application developers to provide appropriate security for any type of database and application.

Owner Identifier

The first level of security is the owner identifier. Assigning an owner identifier keeps unauthorized users
from connecting to the database. To use the R:BASE SQL Grant/Revoke control system of access rights,
you must first assign an owner identifier to the database. The owner identifier for a database is a single
password value.

Once you assign an owner identifier, you must enter that password to connect to the database. R:BASE
automatically prompts for the password. The only other instance R:BASE will actually prompts for a
password is when connecting a database and the current user (the value of the keyword USER) does not
have access to any tables. If any permission is granted to PUBLIC, R:BASE no longer prompts
automatically.
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The owner password is stored in file 1 of the database files as an encrypted string. If you forget the
owner password you cannot find it yourself. R:BASE Technologies has an internal utility that examines
file 1 of a database and retrieves the owner password for the registered owner of the database. Keep
your owner password secure.

An owner identifier can be created when a database is first created.

Mew Database pod

Database Mame

ContactManagement

@ B set Owner Name
COMNTACTBOSS

W OK » Cancel

If an owner identifier was not specified at this time, the default value is set to NONE, which allows
unrestricted access to the database.

To assign an owner identifier to a database, select "Utilities" > "User Privileges" from the main Menu Bar.
Within this window, select the "Change Owner" button.

Pt User Privileges >

4 N

Change Owner... » Close OHE|FI
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The owner identifier can also be changed, or initially assigned by using the RENAME command at the R>
Prompt.

RENAME OWNER <ol downer nane> TO <newowner nang>
RENAME OWNER NONE TO <newowner nane>

With the owner identifier established, the value will be set as the current user for the R:BASE session.
The owner name can be verified by entering SHOW USER at the R> Prompt.

After assigning the owner, R:BASE will prompt for the password the next time an R:BASE session
connects to the database, or if the R:BASE USER account changes for the current session.

The owner can be specified at the R> Prompt using the SET USER or CONNECT commands:

SET USER owner nane
CONNECT dbspec | DENTI FI ED BY owner nane

Only the owner of the database can use commands or menu options that modify database structure. Only
the owner can assign access rights to other users. The owner of a database has all rights to all tables.

As the owner of the database, you decide the access rights you want to give to other users of the
database. The SQL Grant/Revoke access rights are assigned by selecting "Utilities" > "User Privileges"
from the main Menu Bar, or by using the GRANT and REVOKE commands at the R> Prompt.

Creating User Identifiers

A user identifier is an assighed name by which a user can access a database. Adding user identifiers, or
users, to the database can only be performed by the database owner.

To add a user, the owner can user the R> Prompt or the "User Privileges" interface. To use the graphic
interface, select "Utilities" > "User Privileges" from the main Menu Bar. The User Privileges interface
allows database administrators to easily create a list of users with various access rights to database
tables. A list of users may or may not already be listed.
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m User Privileges

&L &=

Change Cwner... » Close OHEHCI

Next, select the "New User" button. The following dialog will be displayed to enter the user name and
password. If the database is to take advantage of Integrated Windows Authentication, the User Name
and Password must match that of the network user name and password. The password fields include an
"eye" button on the right side. When the "eye" button is clicked down with the mouse, the password is

displayed, then hidden again when the mouse button is released.

Mew User X
User Mame
Password: #
&

Confirm Password:

- 2 Cancel

User identifiers have a maximum length of 36 characters. Passwords have a minimum length of three
characters and maximum length of 36 characters.
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Mew User %
User Mame
JAMES
Paszword: YT &
Confirm Password:  esessses &

- 2 Cancel

After selecting the OK button, the new user will be added to the list of users for the database.

Pt User Privileges x
aa&&d Wi
a

JAMES

Hr _ ! ' : mn Change Owner... M Close eﬂelp

Other buttons exist to change the password for a user, delete the user, edit the user privileges to
database tables, and to refresh the user list.

It is also possible for the database owner to add a user from the R> Prompt with the SET USER command
syntax.

SET USER PASSWORD FOR <Useri d> TO <Passwor d>
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The following command syntax will create the user "Wayne" with the password "wayne1998".

SET USER PASSWORD FOR WAYNE TO WAYNE1998

When you review the User Privileges window, the new user will be listed.

m User Privileges

4

| 2

213

)
Y
JAMES

=]
3]
WAYNE

1.25.3 Setting User Identifiers

Change Cwner...

» Close 9HE|FI

R:BASE might prompt for a user identifier when a database is connected. This happens when all the
tables are protected and no access rights have been granted to PUBLIC. After you have assigned an
owner identifier to the database, but before any access rights are granted to users, R:BASE prompts for
a user identifier when the database is connected. If rights are granted to PUBLIC, no user identifier is
needed to connect to the database and R:BASE does not prompt for one. If an access right has been

granted to PUBLIC, you must specifically set the user identifier; R:BASE does not prompt you for one.

To enter or change the user identifier, select "Utilities" > "Set User ID and Password" from the main
Menu Bar. R:BASE displays a dialog box and prompts you for your user identifier and password. The
password field includes an "eye" button on the right side. When the "eye" button is clicked down with the
mouse, the password is displayed, then hidden again when the mouse button is released.
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Set User ID and Password X

Uzer ldentifier:

Password:

v QK ¥ Cancel

When you enter your user identifier and optional password, R:BASE puts the value you enter into the
keyword USER. The user identifier can be the owner identifier, the name of a user who has been granted
access rights to some of the tables in the database, or PUBLIC.

Or, to enter or change the user identifier, use the SET USER command at the R> Prompt.

SET USER

~—.  Enter a new user identifier :

(@) "
. QK | Cancel

You can also enter the following command at the R> Prompt to run R:BASE with your user identifier:

SET USER <Useri d>

User identifiers have a maximum length of 36 characters. Passwords have a minimum length of three
characters and maximum length of 36 characters.

Only one user identifier is currently active. The SHOW USER command displays the current user
identifier.

SHOW USER

To capture the current user identifier in a variable, use the command:

SET VAR vUser = (CVAL(' USER))

When a user enters a user identifier or password in a dialog box, the user identifier is not displayed on
screen. The keyword USER is not the same as the network ID or NAME.

If a user forgets their user identifier, the database owner can tell that user what the user identifier is, or
reassign it.

R:BASE does not check to see that a valid user identifier was entered in response to the SET USER
command or other prompt. The user identifier is checked at the time a command is executed. R:BASE
checks the current value of the keyword USER to see if that user identifier has the appropriate
permission to execute the requested action. For example, the SELECT command requires SELECT
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permission on the table(s) referenced in the SELECT command. When the command is executed, R:BASE
checks to see if the current user identifier has SELECT privileges on those tables.

When a specified user is provided with access to a table in the database, that user does not have the
ability to use the Designers for forms, reports, and labels.

1.25.4 User Passwords

The R:BASE password system is a simple process providing control over access to the data in your
database on a table-by-table level. To gain access to the database, the correct user identifier and
corresponding password must be entered.

R:BASE may prompt for a password when a database is connected. This happens only if all tables are
password protected and no rights have been granted to PUBLIC. If any permission is granted to PUBLIC,
R:BASE no longer prompts automatically.

Only one password can be currently active in an R:BASE session. Passwords are specific to user
identifiers. The database owner cannot look at users' passwords within R:BASE, but the owner can reset
the password for a user identifier. The owner can also reset the password for a user identifier.

To add or change a password, connect to the database with the user identifier and enter the following
command line:

SET USER PASSWORD
If no password is set for the user identifier, R:BASE will prompt for a new password. The password field

includes an "eye" button on the right side. When the "eye" button is clicked down with the mouse, the
password is displayed, then hidden again when the mouse button is released.

it

—. Enter a new password:

|\\1-() | .
. QK | Cancel

If a password already exists for the user identifier, R:BASE first prompts for the user identifier's existing
password for confirmation.

After the existing password is confirmed, R:BASE will then prompt for the user identifier's new password.
A user can cancel a password by entering NONE.

If the database owner is the current user, the database owner can assign him/herself a password using
the SET USER PASSWORD command; however, if the database owner forgets the assigned password, the
password cannot be found or changed. R:BASE Technologies has an internal utility that retrieves the
owner password for the registered owner of the database.

As the database owner, a user's password can be changed for the connected database. The owner can
user the R> Prompt or the "User Privileges" interface to do so.

For the graphic interface, select "Utilities" > "User Privileges" from the main Menu Bar. In the interface,
select a specific user and then select the "Change User Password" button. The password can be changed
by editing the password fields. The fields can also be left blank to delete a password.
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Change Password s

Uzer Mame

JAMES

Paszword: m ®

Confirm Password: sessses #

- | +" QK 2 Cancel
To change a user's password at the R> Prompt, enter the following command line:
SET USER PASSWORD FOR <Useri d> TO <Passwor d>
Enter the current password when R:BASE prompts you for it, then when R:BASE prompts you for a new
password, enter the new password, or NONE to leave the password empty.
R:BASE does NOT check the validity of the password when it is entered in response to the SET USER or
other prompt. It is checked at the time a command is executed. R:BASE checks the current value of the
keyword USER to see if that user has the appropriate permission to execute the requested action. For
example, the SELECT command needs READ permission, so when the SELECT command is executed,
R:BASE checks to see if the current user (password) has read/select permission on the tables.
1.25.5 Using GRANT/REVOKE Access Rights

The SQL Grant/Revoke access rights system assigns, removes, and lists access rights to the database.
Access rights determine which actions a user can and cannot perform on the database. The owner of the
database can assign and remove access rights to anyone; however, users can't assign or remove access
rights unless the owner has given them permission.

The SQL Grant/Revoke system is in effect as soon as you assign an owner identifier to the database.
Once an owner identifier is assigned, only the owner can access data until the owner grants permissions
to other users. Once you assign an owner identifier, you must assign permissions to users on specific
tables for those users to access data in the database. If permissions are not explicitly granted to users,
they cannot access any data in any table. Each user can have a different set of user privileges for the
same table, and you can grant a user the right to grant user privileges to others. Permissions can be
granted to all users by specifying PUBLIC as the user identifier.

The database owner can grant the following levels of permissions:

SELECT Permission to read data from the specified table. Generally, if you assign INSERT,
DELETE, or UPDATE rights to a user, you also need to assign them SELECT rights. If
SELECT permission is not assigned, the user cannot view data from the table.

INSERT Permission to add new rows to the specified table. To add data with a form or the
Data Browser, the user must be assigned INSERT permission. In addition, importing
data or using the LOAD or INSERT commands from the R> prompt requires INSERT

permission.

DELETE Permission to delete rows from the specified table. For users to delete a row of data
or all rows from a table, they must be granted DELETE permission.

UPDATE Permission to modify data in the specified table on a column by column basis.

UPDATE permission can be granted without a column list specified, giving the user
permission to change the data in any column in the table. When granted with a

Copyright © 1982-2025 R:BASE Technologies, Inc.



Reference Index 217

column list, UPDATE permission lets the user change data in the specified columns
only.

ALTER Permission to modify the structure of the specified table. Normally, only the owner of
a database can change the structure of a database, such as adding new columns to a
table, changing the definition of existing columns, or dropping tables and views. The
owner can grant permission to a user to change the column definitions in a table by
assigning the user ALTER permission. In addition to changing the structure of a
database by modifying table definitions, the ALTER permission gives the user
permission to DROP the specified table or view.

CREATE Permission to create new, permanent tables in the database (STATICDB OFF only).
When STATICDB is set to on, any user can create a new table or view, that table or
view is temporary, however, and automatically removed when the database is
disconnected. Additionally, any user can create a permanent view or a table using
one of the relational commands PROJECT, INTERSECT, UNION, JOIN without having
CREATE permission assigned. The CREATE permission lets the owner give another
user the right to add tables to the database using the CREATE TABLE command.

REFERENCES Permission to create a table with a foreign key that references a table with a primary
key.

WITH GRANT Permission to grant the specified permission to other users. This permission is used

OPTION to allow other users to grant access rights. You might want to assign a department

supervisor, for example, the WITH GRANT OPTION so that they can assign access
rights to users in their department.

When using forms, R:BASE looks for Grant/Revoke permissions on the form tables. In general, to add
data using a form, INSERT permission is required. To edit data, UPDATE permission is required. To delete
rows, DELETE permission is needed. Form lookup expressions require SELECT permission on the lookup
table.

Reports and labels require SELECT permission on the driving table or view, as well as SELECT permission
on the lookup table(s) used in any expressions.

A user identifier can be granted one or more of these permissions for any table. The owner can grant the
same permission to many different users. To grant or revoke access rights to users, the database owner
can use the User Privileges interface or commands at the R> Prompt.

1.25.5.1 User Interface

The owner can also grant and revoke permissions to users using the User Interface. To open it, select
"Utilities" > "User Privileges" from the main Menu Bar. In the interface, select one or more specific users
and then select the "User Privileges" button.
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il User Privileges >

& && @ e

a 4 &8 &8 & & a
BILL CARLA  DAMIELLE DAVE DoUG GEORGE HELEM
a &4 &4 &4 8 & &
JiM MARY MNOAH PETER PUBLIC RICHARD  ROBERT
a & & a
STAN TIM TRACY VICK]

il Change Cwner... » Close OHEHCI

The Table Privileges dialog window will be displayed where the selected users can be assigned table
access rights for the entire database. The table permissions to SELECT, INSERT, UPDATE, DELETE,
REFERENCE, and ALTER can granted and revoked for the tables. Options are also available to grant
"CREATE TABLE" permissions (permanent and/or temporary table) to the user(s). Users who have been
granted this permission have all privileges on the tables they create, including the WITH GRANT OPTION.
However, users do not have privileges on any other tables in the database unless they are specifically
granted permission by the owner.
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F71 Table Privileges X
t g

Selected User(s) List of Tables/Views

User Name Tables i

a2

2 LY Table / View SELECT  INSERT  UPDATE DELETE = REFEREMNCES ALTER  GRANT OPTION

3 NOAH E Component

CompUsed
&4 PETER ] comptse

@ Contact

@ ContactCallNotes
E Customer

]

Employee

EI FormTable

E InvoiceDetail

E InvoiceHeader

Levels

@ Licenselnformat...
@ PaymentTerms
% PrintOptions

@ ProdLocation
@ Product

——

& CREATE TABLE (all users)

Edit Privil
B CREATE TEMP TABLE (all users) # Edit Privileges

¥ Cancel

Using the mouse with the [Shift] and [Ctrl] keys, a great deal of flexibility is available to provide table
privileges, such as:

e Press and hold the [Ctrl] key and left click the mouse to select multiple tables/views individually

e Press and hold the [Shift] key plus the [Up/Down Arrow] keys to select multiple tables/views
consecutively

e Select the [CtrI] key plus [A] to select all the tables/views

After selecting the appropriate tables for the users, select the "Edit Privileges" button to assign the rights
to the selected tables. The following dialog will be displayed to individually enable/disable the specific
permission.
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Table Privileges

Table Permissions

B SELECT B UPDATE B REFEREMCES
B IMSERT B DELETE B ALTER
Grant Privileges to Other Users
B SELECT B UPDATE B REFEREMCES
B INSERT & DELETE ALTER
X cis
The changes will be saved.
F?1 Table Privileges X
Selected User(s) List of Tables/Views
User Name o i
2 m
Table / View SELECT  INSERT  UPDATE DELETE  REFERENCES  ALTER  GRANT OPTION

& Mary
& NoaH
&4 PETER

@ Component

@ Complsed

@ Contact

@ ContactCallNotes
@ Custormer

]

Employee
FermTable

@ InveiceDetail

@ InvoiceHeader

EI Levels

E Licenselnformat...
@ PaymentTerms
ﬁ PrintOptions

@ ProdLocation

@ Product
e

& CREATE TABLE (all users)
& CREATE TEMP TABLE (all users)

|# Edit Privileges...

" 0K » Cancel

When privileges are viewed for an individual table, column specific privileges can be assigned to the
UPDATE permissions. In the dialog below, this would permit a list of user to update some columns and

not others.
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Table Privileges >

Table Permissions

@ SELECT B UPDATE & REFEREMCES
& INSERT & DELETE (] ALTER

Grant Privileges to Other Users

(] SELECT [_] UPDATE [ REFERENCES
(] INSERT () DELETE ALTER

Column List (UPDATE Privileges)

B CustD

B ContlD

B ContFMame
B ContLMame
B ContPhone
B ContFax

B ContCell
B ContPager
B ContEMail
B Continfo
B ContPhoto

| B DT U Ry v

| 5 OK » Close

When privileges are being set for views, the INSERT, DELETE, and REFERENCES options are disabled.
The same options are disabled when browsing permissions if both tables and views are selected. For this

reason, it is easier to provide permissions for tables and view separately by using the drop down box
within the "List of Tables/Views" panel.

Table Privileges >

Table Permissions

@ SELECT & UPDATE REFEREMCES
IMSERT DELETE (] ALTER

Grant Privileges to Other Users

B SELECT B UPDATE REFEREMCES
INSERT DELETE ALTER

X co

When privileges are considered for an individual view, column specific privileges can be assigned to the
UPDATE permissions.

Copyright © 1982-2025 R:BASE Technologies, Inc.



222

R:BASE 11 Reference Index

1.25.5.2

Table Privileges >

Table Permissions
B SELECT B UPDATE REFEREMCES

IMSERT DELETE (] ALTER
Grant Privileges to Other Users

(] SELECT [_] UPDATE REFEREMCES
IMNSERT DELETE ALTER

Column List (UPDATE Privileges)

B TransID
B DetailMum
B Model

B ProdName
B ProdDesc
B ListPrice
B Units

B Frice

B Discount
B salePrice
B ExtPrice

| 5 OK » Close

When permissions need revoked for any user, the check boxes would simply need to be unchecked.

If an owner revokes all of a user's privileges from the database, the user's password is automatically
also revoked.

Using Commands

The owner can also grant and revoke permissions to users using the GRANT and REVOKE commands at
the R> Prompt or within a command file. Permissions are granted on a table by table basis.

To grant display, edit, and enter permissions to the user Doug, the following commands would be used:

GRANT SELECT ON Enpl oyee TO DOUG
GRANT UPDATE ON Enpl oyee TO DOUG
GRANT | NSERT ON Enpl oyee TO DOUG

To grant edit permission for specific columns in the Contact table to the user Bill, the following command
would be used:

GRANT UPDATE ( +
Cont FNane +
Cont LNane +
Cont Phone +
Cont Fax +
ContCell +

Cont Pager +
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Cont EMai |+
) ON Contact TO BILL

The same permission on a table can be granted to many users in one command, but permissions on each
table must be granted separately. You cannot grant permissions to many tables in one command. To
grant display, edit, and enter permission in the Customer table to several users, the following command
would be used:

GRANT SELECT, UPDATE, | NSERT ON Custoner TO GEORGE, RI CHARD, MARY,
HELEN

There is also the GRANT command parameter, ALL PRIVILEGES, for the owner to grant display, edit,
enter, and delete permissions at one time. The ALTER and CREATE permissions must be granted
individually.

GRANT ALL PRI VI LEGES ON I nvoi ceHeader TO DOUG
GRANT ALL PRI VI LEGES ON I nvoi ceDetail TO DOUG

The following command grants the user John, who is not the database owner, permission to alter table
Customer.

GRANT ALTER ON Custoner TO John

The following command line grants the user John, who is not the database owner, permission to create
tables.

GRANT CREATE TO John

As the owner of a database, user privileges can be revoked from users. If the database owner or other
users have assigned user privileges with the WITH GRANT OPTION, a user can revoke only the user
privileges that the user granted to others.

The following command revokes permission granted to Jane to display or print data, or add rows to the
InvoiceHeadertable.

REVOKE SELECT, | NSERT ON | nvoi ceHeader FROM JANE

The following command revokes the UPDATE user privilege granted to Sam for all tables and views in the
database.

REVOKE UPDATE FROM SAM

The following command revokes all user privileges granted to Sam, except those granted to him as a
member of PUBLIC.

REVOKE ALL PRI VI LEGES FROM SAM

The following command revokes all user privileges for all tables and views for all users.

REVOKE ALL PRI VI LEGES FROM SAM JANE, JOHN, PUBLIC

When a user creates a new table with one of the relational commands or by choosing "Save Result As" in
the Data Browser, the user is automatically assigned all access rights except for the WITH GRANT
OPTION to the new table. When a user with CREATE permission makes a new table, that user is
automatically assigned all rights to the table, including the WITH GRANT OPTION.

The LIST ACCESS command shows the permission as ALTER when access rights are automatically
assigned to new tables. The ALTER permission automatically implies all other privileges.
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1.25.6 Displaying Permissions

1.25.7

1.25.8

The owner of the database can list all user identifiers and assigned permissions by using the LIST
ACCESS command. The owner can list access rights for a particular user, for a permission type, for a
table, or for all permissions. A user can list their permissions only. Some of the LIST ACCESS options an
owner can use include:

To display all access rights granted for the entire database, use:

LI ST ACCESS

To display all access rights granted to all tables for the specified user, use:
LI ST ACCESS FOR <user nane>

To display all access rights granted to all users for the specified table, use:
LI ST ACCESS ON <t abl enanme>

To display all access rights granted for all users and all tables with the specified permission, use:

LI ST ACCESS per m ssi on

Form Passwords

Forms can be protected with password at two instances, before a form is launched in the designer and
before a form is launched a runtime.

The "Design-Time" Password allows the ability to set a password to protect users from accessing the
form in the Form Designer. Once the design time password is set, the password will be required the next
time the form is opened in the Form Designer. This password is above any table level permissions for
tables used in the forms.

The "Run-Time" Password allows the ability to set a runtime password to protect users from accessing
the form and viewing the data. When the form is launched in enter, edit or browse mode, the end-user
will be required to enter the runtime password. This password is above any table level permissions for
tables used in the forms.

Password Maintenance

When adding, editing and deleting users while managing different permissions for users, it is always best
to perform regular maintenance on the R:BASE SYS_PASSWORDS system table, which stores the
password information.

To perform the maintenance, use the PACK PASSWORD command at the R> Prompt or in a command
file.

PACK PASSWORD

The command will clean out bogus rows from the system table. This command can be used in a multi-
user environment.

All user permissions can be unloaded from the database into a file with the UNLOAD command. The
resulting output will only contain the existing GRANT permissions. No user names or password are
provided.

OUTPUT User Priv.str
UNLOAD STRUCTURE FOR ACCESS
OUTPUT SCREEN
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All database users, passwords, and user permissions can be unloaded from the database into a file by
unloading the entire database structure into a file.

OUTPUT dbnane. str
UNLOAD STRUCTURE
OUTPUT SCREEN

The resulting output file will contain the complete database schema, tables, views, constraints, rules, etc,
but the specific SET USER and GRANT commands that result in the database user privileges can be
reviewed.

Note: The UNLOAD STRUCTURE command will also unload the database OWNER name. The generated
file must be kept secure.

1.25.9 Integrated Windows Authentication (IWA)

Integrated Windows Authentication (IWA) is the automatically authenticated connections between
Microsoft IIS, Internet Explorer, and other Active Directory aware applications.

In R:BASE, support for Integrated Windows Authentication uses the security features of Windows clients
and servers and allows access to an R:BASE database when the Windows user name and password
matches a defined R:BASE database user name and password. The current Windows user information on
the client computer is supplied to R:BASE and does not prompt user for additional user name and
password.

In order to use this feature, R:BASE database administrators must create an owner and user privileges
for the database files to take full advantage of IWA support.

In addition to creating the database user privileges, the operating condition WINAUTH must be set to ON
when prior to users connecting to the database. WINAUTH can be set within the R:BASE configuration file,
or defined within an application startup file.
Requirements:

o WINAUTH must be set ON before connecting to the database.

o Database must contain an owner and user privileges that match Windows network accounts.
Notes:

e R:BASE will accept user names that contain spaces.

e Passwords are case-sensitive.

o If the authentication exchange initially fails to identify the user, R:BASE will prompt the user for a
user name and password.

e A new CVAL Function (CVAL('"WINAUTH')) has been established to check if WINAUTH is on.
e When an R:BASE user successfully connects to the database via IWA, the current R:BASE USER
identifier is set to the current Windows user name.
1.25.10 User Permission Functions
(CVAL('ISOWNER"))

Returns the value of YES when the current user has OWNER permissions, and NO when the user does
not.

(TINFO(argl,arg2,arg3))

Returns access right information for the current user.
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Where: argl is zero (0), which specifies to show table permissions
arg2 is the system table ID (SYS_TABLE_ID) value (can be located in the SYS_TABLES
system table)
arg3 can be:
a) A specific system column ID (SYS_COLUMN_ID) in that table
b) A value of 0 which means show permissions that apply to all the columns in that
table
c) A value of -1 which means show permissions that apply to any of the columns in
that table

Remarks:

e TINFO returns a comma delimited string of the access rights.

e In most instances table and column privileges are identical. Cases where they are not are
autonumber column (no INSERT), computed columns, (no INSERT or UPDATE), and where the
UPDATE privilege was granted to specific columns only.

e Permissions are returned based upon the current USER.

Examples:
The following example is based upon a database configured with an OWNER and users, where limited
permissions are supplied to a user Jim for the Component table.

While connected to the database as the OWNER, the system table ID and system column ID can be found
for the Component table and CompDesc column.
SELECT SYS _TABLE | D FROM SYS _TABLES WHERE SYS _TABLE NAME = ' Conponent'

SYS _TABLE | D

R>SELECT SYS_COLUMN | D FROM SYS_COLUWNS WHERE SYS_COLUWN _NAME = ' ConpDesc'
SYS COLUWN_| D

R>SET USER JI M JI MB99

Example 01:

-- Permissions for the column CompDesc

R>SET VAR vUser | nf oCol uim = (TI NFQ( 0, 29, 188))
R>SHOW VAR vUser | nf oCol umm

SELECT, UPDATE

Example 02:

-- Permissions for all column. Only SELECT is returned since that is the only permission applied to all
columns.

R>SET VAR vUser | nf oAl | Col ums = (TI NFQ(0, 29, 0))

R>SHOW VAR vUser | nf oAl | Col ums

SELECT

Example 03:

-- Permissions for any column. Both SELECT and UPDATE are returned since there are some columns
with both of those permissions.

R>SET VAR vUser | nf oAnyCol um = (TI NFO( 0, 29, -1))

R>SHOW VAR vUser I nf oAnyCol umm

SELECT, UPDATE
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1.25.11 Generating Random Numbers

The basic procedure for generating a random number is to start with a "seed" number and then perform
calculations on the "seed" number to generate the actual random numbers. Often the random number
generated is used as the "seed" number for the next iteration. The thousandths part of the time format is
used as the "seed" number in an R:BASE command file to generate random numbers. Various SuperMath
functions and other arithmetic operations generate the random number. The calculations can be simple
or complex; often the simpler calculations generate the more random number.

The following examples of calculations that generate a random number use the same "seed" number
each time and also use the complete time value in the calculation. The time format is set so that it looks
like a number.

SET TIME FORMAT HH: MM SS. SSS
SET VAR vTime | NTEGER = (| NT( FORMAT(. #TI ME,' HHMVBS' )))
SET VAR vRandonml = +
(NINT( ( (1 FRC(. #TI ME) ) *100) / (NI NT( CTXT( (. vTi me)))/10000)))
SET VAR vRandon2 = +
(1 FRC(. #T1 ME) +NI NT(LOG( . vTi me) ) +NI NT( SQRT(. vTi ne)))
SET TIME FOR HH: MM SS AP

1.25.12 Generating Random Text

A random string of numbers and letters can be used as a user identifier or password. Many database
applications store actual GRANT/REVOKE access names in a look-up table. The user uses their own name
to retrieve a particular granted user identifier and level of access from the look-up table. In this type of
application, the user identifier is never known by any user of the database. To ensure security to the
data, the user identifiers stored in the look-up table are changed on a regular basis. This command file
uses the #TIME and #DATE system variables and various date and time functions to create a random
character string of numbers and letters. The password look-up table is updated with the random string
created by the program.

SET VAR vRandonlext TEXT = NULL

-- The source variable, make sure there are
-- no spaces in the string.

SET VAR vKey TEXT = +
("ABCDEFGHI,JJKLMNOPQRST,+
U1V1WX1Y12101 11 2131 151 61 71 19I)

SET VAR vTime TIME = (. #TI ME)
SET VAR vChar1 | NTEGER = (1 SEC(.vTi ne))

-- Require the first character to be a letter.
VWHI LE vCharl > 26 THEN

SET VAR vCharl = (.vCharl - 26)
ENDWHI LE

-- Set character 2 to the minutes portion of the time.
-- This section needs a test for greater than 36,

-- if the value is out of range, the result is null

SET VAR vChar2 INTEGER = (I M N(.VvTine))

-- Set character 3 to the minutes divided by 6,
-- this will never be a nhumber greater than 10.
SET VAR vChar3 INTEGER = (I M N(.vTine)/6)

-- Set character 4 to the day portion of the date.
SET VAR vChar4 | NTEGER = (| DAY(. #DATE))
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-- Character 4 can never be greater than 36.
SET VAR vChar4 =

I F vChar4 > 36 THEN

SET
ENDI F

VAR vChar 4

(.vChar4 + 5)

(vChar4 -

36)

-- Set character 5 to the number of the day

-- of the week, this is a humber between 1 and 7,
-- and then multiply by the value of character 3.

-- The maximum value for this number is 70.

SET VAR vChar5 | NTEGER = (| DVWK(. #DATE))
SET VAR vChar5 = (.vChar5 * .vChar3)

-- Make sure this number is less than 36.
IF vChar5 > 36 THEN

VAR ch5 = (.vChar5 - 36)

SET
ENDI F

-- Set character 6 to the month portion of the date

-- and then add the value of character 5
-- (maximum for 5 is 34, plus 12 = 46).

SET VAR vChar6 | NTEGER = (| MON(. #DATE))

SET VAR vChar6 =
I F vChar6 > 36 THEN

SET
ENDI F

-- Set character 7 to the Julian date of the date,
-- then get the third and fourth characters from it.

VAR vChar 6

(.vChar6 + .vCharb)

(.vChar6 -

36)

-- This will be a number between 0 and 36.

-- Need to test for 0, when 0 this character is null.
SET VAR vChar7 | NTEGER = (JDATE(. #DATE))

SET VAR vChar7 TEXT
SET VAR vChar7 =
I F vChar7 = '00

SET
ENDI F

VAR vChar 7

(SGET(.vChar7,2,3))

THEN

(SGET(.vChar7, 2, 4))

SET VAR vChar7 | NTEGER

-- The hour portion of the time plus 12, is a number

-- between 12 and 24.

SET VAR vChar8 | NTEGER = ( (I HR(.VvTinme))+12)

-- Add all the previous character values together
-- and divide by 8, the average of all the previous

-- characters

SET VAR vChar9 | NTEGER =

+

((.vChar1+. vChar 2+. vChar 3+. vChar 4+. vChar 5+. vChar 6+. vChar 7+. vChar 8) / 8)

-- Get the actual characters from the source variable.

SET VAR vRandonmrext = +
(SSUB(. vKey, . vChar1l) + SSUB(.vKey,.vChar2) + +
vKey, . vChar3) + SSUB(.vKey, .vChar4) + +
vKey, . vChar5) + SSUB(.vKey, .vChar6) + +
vKey, .vChar7) + SSUB(.vKey,.vChar8) + +
vKey, . vChar9))

SSUB( .
SSUB( .
SSUB( .
SSUB( .

CLEAR

VAR vChar %

vKey,

vTi me
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1.26

1.26.1

1.26.2

RETURN

Modeless Windows (MDI)

R:BASE supports two types of windows: modal and modeless. Modeless, or non-modal, windows are used
when the requested information is not essential to continue, and so the window can be left open while
work continues elsewhere. Modeless windows are initiated in R:BASE using MDI (Multiple Document
Interface) as a setting and command syntax parameter. Modeless forms let you shift the focus between
the form and another form without having to close the initial form. The user can continue to work
elsewhere in any application while the form is displayed. Modeless forms are harder to program, because
users can access them in an unpredictable order. You have to keep the state of the application consistent
no matter what the user does. Often, tool windows are shown in a modeless fashion.

The R:BASE "Find in Files" utility, accessible from the Utilities menu bar, is an example of a modeless
dialog box.

A modal window must be closed before you can continue working with the rest of the application. Dialog
boxes, launched using DIALOG or PAUSE 2 USING, are examples of windows that display important
messages which are always modal.

MDI Setting

MDI is an available operating condition setting that controls whether R:BASE uses a modeless, or non-
modal, window which can be left open while work continues elsewhere. MDI can be set ON or OFF, with
the default being ON.

SET MDI ON

Users can adjust the setting to control the "MDI" option when running a form, printing a report/label to
the screen, running an external form, or opening a table/view with the Database Explorer "Use Dialog to
Open Table/View" setting, from the Database Explorer or toolbar. When the dialog window is opened, a
check is placed in the "MDI" check box if MDI is ON or displays no check if MDI is OFF.

Displaying Data With MDI

The R:BASE Data Browser can also be launched to show table and view data in a modeless window. The
Data Browser can be opened from the user interface with the Database Explorer and main toolbar, or by
using the R:BASE command syntax at the R> Prompt and within a command file/application.

Using the main toolbar, and with a table/view selected, an initial dialog will launch with several options,
including an "MDI" check box. If the MDI setting is set to ON, the check will be placed in the box when
the dialog opens.
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1.26.3

Open Table x
£ H oo
Name Comment
11_. l_-'}Customer‘u‘iew Sorted List of Customers
EI DataExportOptions Command Line GATEWAY EXPORT Options
@ Employee Employee Information
EI FormatMask Fermat Mask
E FormTable Dummy Table for Forms
E Levels Pricing Level Per Model by Percent
{’_...‘_'} ListOfReportsView List of Reports to be Shown in Combo/List Boxes
EI PrintQptions Print Options
L\ DendAliae Drocliicte Sald bae Data - Viso

WHERE Clause

T( WHERE Builder [, WHERE History
@Erowse 'i Edit

[J MDI [ Update Command History W OK » Cancel

When MDI is checked, all Data Browser windows launched in the user interface will be displayed as a
modeless window. The window(s) will appear in the center of the screen and look just as if the window
was launched without MDI, but the difference is you will be able to continue accessing menus in R:BASE
without having to close the Data Browser. If the window is normalized and other aspects of R:BASE are
used, the window will be located with other opened R:BASE modules. The focus can be returned to the
Data Browser by selecting "Window" > "Data Browser..." from the main Menu Bar.

Using the R:BASE command syntax a modeless Data Browser window can be launched with the BROWSE
and EDIT commands. Each command supports an MDI parameter to specify if the browser is to be
opened as a modeless window.

Printing MDI Reports/Labels to the Screen

A report and label can be printed to the screen in R:BASE, where the preview screen can be displayed in
a modeless window. The reports and labels can be opened from the user interface with the Database
Explorer and main toolbar, or by using the R:BASE command syntax at the R> Prompt and within a
command file/application.

With the user interface, an initial dialog will launch with several options including an "MDI" check box. If
the MDI setting is set to ON, the check will be placed in the box when the dialog opens.
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Print Report *

Mame
ZebraStyleReport

Comment
To Demnenstrate the use of Report PROPERTY Command

WHERE Clause
WHERE CustlD 1S NOT NULL

" WHERE Builder |71 WHERE History
1 ’_H
5 ] Print =L i
g Screen [EI_ Brinter !:5 Eile

B MDDl [] Maximize [ Update Command History

When MDI is checked, the print preview will be displayed as a modeless window. The report/label will
appear in the center of the screen and look just as if the window was launched without MDI, but the
difference is you will be able to continue accessing menus in R:BASE without having to close the window.
If you shrink and click outside of the window and use other aspects of R:BASE, the window will be located
behind the R:BASE program window. The focus can be returned to the print preview by selecting
"Window" > "MDI Windows" > "Reports" > "Report Name:" from the main Menu Bar. Or, the R:BASE
program window can be normalized and moved aside to see the print preview window behind it.

Using the R:BASE command syntax a modeless print preview screen can be launched with the PRINT and
LBLPRINT commands. Each command supports an MDI parameter to specify if the preview is to be
opened as a modeless window.

1.26.4 Running MDI Forms

A form can be launched in MDI mode from the user interface with the Database Explorer and main
toolbar, or by using the R:BASE command syntax at the R> Prompt and within a command
file/application.

When running a form within the user interface, an initial dialog will launch with several options including
an "MDI" check box. If the MDI setting is set to ON, a check will already be placed in the box when the
dialog opens.
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1.26.5

1.26.6

Run a Form *

Marme

Customers

Comment

Enter/Update Customer(s)
Table/View

Customer

WHERE Clause
WHERE CustlD > 200 AND CustlD 1S NOT MULL

7

( WHERE Builder |21, WHERE History

T | Enter F Edit
J —

8 M [ Update Command History

Browse

¢ Cancel

When MDI is checked, the form will be displayed as a modeless form. The form will appear in the center
of the screen and look just as if the form was launched without MDI, but the difference is you will be able
to continue accessing menus in R:BASE without having to close the form. If you click outside of the form
and use other aspects of R:BASE, the form will be located behind the R:BASE program window. The focus
can be returned to the MDI form by selecting "Window" > "MDI Windows" > "Forms" > "Form Name:"
from the main Menu Bar. Or, the R:BASE program window can be normalized and moved aside to see
the form.

Using the R:BASE command syntax, a modeless form can be launched with the BROWSE USING, EDIT
USING, and ENTER commands. Each command supports an MDI parameter to specify if the form is to be
opened as a modeless form. In addition to MDI, the AS ALIAS parameter is available in the syntax to
specify an alias name for the instance of the MDI form. An alias name is available so that the form can
be programmatically specified with the SETFOCUS command within the application.

Switching Between MDI Windows

When several MDI windows have been launched within an R:BASE instance, the focus can be switched
between the MDI form by selecting "Window" > "MDI Windows" from the main Menu Bar.

The R:BASE program window can also be normalized and moved aside to see the windows.

Commands With MDI Support

R:BASE provides several commands that enable users to display and manipulate modeless windows.

BROWSE
BROWSE USING
CLOSEWINDOW
EDIT
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EDIT USING
ENTER
GETPROPERTY
LBLPRINT
PRINT

REFF
SETFOCUS

1.26.7 Functions With MDI Support

R:BASE provides functions to assist in using modeless windows.
(IFWINDOW (‘windowname'))

Returns 1 if a form with the windowname is open, 0 if not. Windowname is the name given to the
instance of an MDI form started with the "AS alias"” option when using the ENTER, EDIT USING, or
BROWSE USING commands.

(CVAL('MDT'))

Returns the value of the MDI operating condition (ON/OFF).

1.26.8 Sample Application

A sample application demonstrating the use of MDI forms, reports, and displaying data is available at the
Sample Application Web page.

http://www.razzak.com/sampleapplications

Document Name: Designing MDI Applications

1.27 Multi-User Guide

When used within a multi-user network environment, R:BASE allows multiple users to simultaneously
access, view, update, insert, and delete data from common database resources.

To ensure data integrity when multiple users attempt simultaneous access these resources, R:BASE
applies a flexible set of locking and access mechanisms, termed “concurrency controls”, to minimize
contention between user requests. Several of these controls are automatically applied by the R:BASE
engine, others are optionally applied by the developer. All possess default values, and each is
configurable, individually, and in collaboration with other controls.

Through skillful application of these controls, the R:BASE developer has the opportunity to optimize the
engine’s management of concurrency, which in turn significantly enhances the engine’s responsiveness to
users’ simultaneous requests for service.

The first chapter focuses exclusively on the application of concurrency controls to R:BASE multi-user
database development. The second chapter covers the R:BASE installation and preparing the application
for network use. Following chapters deal with optimization techniques applied within application code.
Please bear in mind that these tools and techniques address only aspect of the optimization challenge—
concurrent access—and that there are other considerations beyond the scope of this Guide:

¢ Know your hardware. Have the best servers, workstations, switches, cabling and wireless nodes you
can afford. Ensure that each is competently specified, configured, installed and maintained by
someone who knows his or her craft, as well as the history of your system.

e Know your cabled Ethernet network. Same.

e Know your wireless Ethernet network. Same. But also, know when a Remote Desktop approach can
overcome the performance limitations of wireless networks, especially within manufacturing
environments where interference and signal degradation may degrade transmission of data.

e When designing your database schema, take full advantage of the relational capabilities of R:BASE
for the linking and manipulation of data stored in multiple tables.
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e Learn and apply the rules of normalization to your schema so that data is as “atomized” as possible,
thus minimizing the resources required by any user at a given moment.
e Take full advantage of temporary tables and views in your coding to reduce the number and
frequency of (otherwise avoidable) “hits” on permanent tables.

Topics

Multi-User Concurrency Settings
Preparing for Network Use
Security Software Exceptions
Preparing the Application

Increasing Application Performance

Increasing Performance in Forms

1.27.1 Multi-User Concurrency Settings

R:BASE has always offered an excellent multi-user interface built upon flexible database and table-
locking schemes, including concurrency control for data entry and editing. The concurrency control,
locking, and resource waiting essentially prevents two users from modifying the same data at the same
time. Concurrency control, row, table, and database locks only affect operations in which users are
storing new data or altering existing data. R:BASE allows as much access to database resources as
possible and keeps the duration of locking as brief as possible. However, the extent to which users are
locked out of resources depends on the operations that cause R:BASE to issue the locks.

Concurrency Control
The most effective feature for data entry and editing is concurrency control. This automatic feature
allows any number of users, using either forms or the EDIT command, to enter and edit data at the same
time in one table or in many tables. Concurrency control takes advantage of the computer's speed to
check whether the data userl is manually modifying has been changed by someone else since userl
selected it. This leaves the control of change to the data in the hands of the last person who edits it.
Concurrency control gives access of a particular row of data to several users, not limiting access to a
table or a row of data to one user at a time. When the row of data is finally saved to the table, R:BASE
does a quick table lock. This is to prevent other users from making structural changes.

Resource Waiting
When a command has been locked out of a resource--database, table, column--R:BASE checks to see if
the requested resource is available while in the waiting period. If the resource becomes available, the
user can proceed. If not, R:BASE displays a message informing the user that the resource is unavailable,
ignores the command, and goes on to the next command.

When establishing the database and application in a multi-user environment, there are concurrency
setting considerations to make. The following are the R:BASE concurrency settings, their values, and how
the values can be applied. Each setting name can be selected to review their affect upon the application
in @ multi-user environment. You may need to change multiple settings to have the desired effect.

Setting MULTI| STATICDB |[FASTLOCK|PAGELOCK|ROWLOCKS| VERIFY | WAIT |[INTERVAL
Code Location Before CONNECT Before or after CONNECT
Default ON ON OFF ON ON COLUMN 4 5
Value Options ROW| [0-16383| 0-9 tenths
ON|OFF ON|OFF ON|OFF ON|OFF ON|OFF COLUMN lseconds| second
Required| YES YES NO* NO NO NO NO NO
for all
°"t1!gr“:|'| NO NO YES* YES YES YES | YES YES
Requires prior STATICDB
setting of e ek ON
Enabled before]
CONNECT YES YES YES NO NO NO NO NO
Optionally}
made g NO NO YES YES YES YES YES
before/after
CONNECT
Same value | ygg YES YES NO NO NO NO NO
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for all users

Different valug  nq NO NO YES YES YES | YES YES
for users

Setonce | ypg YES YES NO NO NO NO NO
per user

May change] NO NO NO YES YES YES YES YES
per user

* While ideal in multi-user operations, FASTLOCK is not required. However, if one user is connected to
a database with FASTLOCK ON, all must do so as well.

The settings may be set within the R:BASE configuration file. However, the settings are best setin a
startup file before connecting to the database. For example:

DI SCONNECT

SET MULTI ON

SET STATI CDB ON
SET FASTLOCK ON
SET PAGELOCK OFF
SET ROALOCKS ON
SET VERI FY COLUWN
SET WAIT 4

SET | NTERVAL 5
CONNECT ConConp

Related Topics:

Schema Reading Mode with SET STATICDB

Using SET ROWLOCKS to Lock Rows
Effects of the SET WAIT Command

Control Row Locks with SET PAGELOCK

Reduce Data Conflicts between Users with SET VERIFY
Table Locks

Other Multi-User Considerations

1.27.1.1 MULTI
Operating Condition
Syntax: SET MULTI ON/OFF
Default: OFF

SET MULTI sets multi-user capability on or off when you next connect a database. This setting must be
used while you are disconnected from a database.

To set R:BASE so that it starts in multi-user mode by default, edit the R:BASE configuration file to include
the command SET MULTI ON, or include the command in the startup file.

1.27.1.2 STATICDB
Syntax: SET STATICDB ON/OFF
Default: OFF
SET STATICDB activates a read-only schema mode. A user who first connects to a database with
STATICDB set to on engages that database to operate in a read-only schema mode whereby any user

must have their STATICDB setting on in order to connect to that database.

The effect of having STATICDB set on is that no schema changes can occur during that connection
session.
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1.27.1.3

Schema Reading Mode with SET STATICDB

In a multi-user environment, R:BASE must be aware of any schema modifications made by a user. Being
aware of schema modifications, which is necessary for database integrity, entails constantly re-reading
schema information.

Because many data-processing operations do not make frequent schema changes to the database, such
a re-reading unnecessarily slows down processing.

The command SET STATICDB ON instructs R:BASE to prevent any schema modifications, therefore,
R:BASE does not read schema information. By default, STATICDB is set off. SET STATICDB OFF forces a
re-read of schema information before running any command.

When connecting to a database with STATICDB set on, R:BASE displays the "Database Schema is Read-
Only." message. When STATICDB is set on, any changes made to add new tables or views results in a
temporary table/view. The table/view will be dropped when disconnecting from the database. The LIST
TABLE command will display the temporary table and view names with a "(T)" next to the name.

Also, the following R:BASE commands are not allowed when STATICDB is set on.

ALTER TABLE* DROP*
COMMENT ON* RBDEFINE*
CREATE INDEX RESTORE

* Access is not allowed to tables created prior to database connection.
No ALTER, DROP, CREATE, SCONNECT, SATTACH, SDETACH, ATTACH, and DETACH commands will
have any effect. You can issue CREATE, ATTACH, and SATTACH commands but they will only create
temporary tables or views. Similarly, PROJECT will create temporary tables with or without the TEMP
keyword. Because the database schema is protected from changes, R:BASE doesn't need to worry that a
user will change the schema in the middle of a series of commands.

The UNLOAD ALL command does not act upon temporary tables. You can, however, unload individual
temporary tables with the UNLOAD command.

If a user has STATICDB set off, that user cannot connect to a database being used by a user who has
STATICDB set on. All users accessing the same database must have a matching STATICDB setting.

You can find out what the current STATICDB setting is with the SHOW STATICDB command. You can also
capture the current STATICDB setting as a value with the CVAL function:a

SET VAR vcval = (CVAL(' STATI CDB'))

FASTLOCK

Syntax: SET FASTLOCK ON/OFF

Mode: Multi-user and STATICDB

Default: OFF

Set FASTLOCK on for faster multi-user performance while modifying data, allowing the use of a quicker
locking mechanism. With FASTLOCK on, R:BASE does not place a table lock on the table, allowing for
greater throughput. A table lock is only needed to prevent structure changes.

FASTLOCK can only be set on when STATICDB is set on, and both FASTLOCK and STATICDB must be set
on before the database is connected. Like other R:BASE database modes (SET MULTI and SET
STATICDB), FASTLOCK requires all users to be connected with the same setting.

The following command lines set STATICDB and FASTLOCK correctly.

SET STATI CDB ON
SET FASTLOCK ON
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CONNECT conconp

1.27.1.4 PAGELOCK
Syntax: SET PAGELOCK ON/OFF

Mode: Multi-user

Default: ON

PAGELOCK specifies how R:BASE locks data when updating and deleting rows.
The settings for PAGELOCK are:

e ON - R:BASE uses page locking or row locking as appropriate. When PAGELOCK is ON and two or
more users are updating rows within the same page of data, R:BASE only lets the first user update
rows--the other users are locked out until the first user's update has been completed.

e OFF - R:BASE uses a fast row-locking method where only row locking is applied with no page
locking. When PAGELOCK is OFF, you can lock rows of data instead of locking a page of data. You
increase multi-user performance when PAGELOCK is OFF. And even more so when STATICDB and
FASTLOCK are on.

Control Row Locks with SET PAGELOCK

If you know that your application mainly updates or deletes data a row at a time, rather than many rows,
set PAGELOCK to OFF for row locking. In this case, R:BASE locks a row, reads the row, makes the
change, and then releases the row. Otherwise, set PAGELOCK ON for page locking when you are doing
an UPDATE and/or DELETE affecting many rows in a table.

Keep in mind that the PAGELOCK setting can be changed dynamically and can be different for different
users using the same database.

Technically, the efficient and fastest method for updating data in multi-user environment is to SET
STATICDB ON, SET FASTLOCK ON, and SET PAGELOCK OFF. This particular combination will result in the
fewest contentions between users.

Notes:

e FASTLOCK and PAGELOCK can be set on at the same time.

e Setting STATICDB and FASTLOCK to ON (in that order), with PAGELOCK set to OFF will
significantly increase multi-user performance with individual row changes.

¢ PAGELOCK is not the same as SET ROWLOCKS.

e Setting the value of PAGELOCK does not change the setting of ROWLOCKS.

e The PAGELOCK setting can be changed dynamically and can be different for different users using
the same database.

Example:

-- The UPDATE nust alter the values for may rows

SET FEEDBACK ON

SET PAGELOCK ON -- use page | ocking

UPDATE <t abl ename> SET <col umnane> = value -- no WHERE d ause
SET PAGELOCK OFF -- use row | ocking

SET FEEDBACK OFF

CLS

1.27.1.5 ROWLOCKS
Syntax: SET ROWLOCKS ON/OFF

Default: ON
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1.27.1.6

R:BASE uses row-level locking in a multi-user environment. This command causes R:BASE to lock only
the required row for the current command instead of locking the entire table. For example, if multiple
users are modifying the same table using the UPDATE command, R:BASE locks only the rows affected by
each UPDATE. When ROWLOCKS is set off, R:BASE sets table locks during each UPDATE, regardless of
how many rows are affected.

Using SET ROWLOCKS to Lock Rows

When R:BASE is running in multi-user mode, the user has the added capability of forcing R:BASE to use
row-level locking on some R:BASE commands. By default, the SET ROWLOCKS command is set on.
Setting ROWLOCKS off is hot recommended if all users intend to update the same tables. R:BASE always
uses row-level locking for the EDIT, EDIT USING, and ENTER commands.

VERIFY
Syntax: SET VERIFY COLUMN/ROW

Default: COLUMN

SET VERIFY, used in the multi-user environment, specifies the level of concurrency control as a row or a
column within a row.

SET VERIFY allows you to specify whether R:BASE concurrency control will apply to individual columns
within a row or to all columns in the row. When the level of concurrency control is set to COLUMN,
R:BASE checks only the columns you change while you are editing. When the level of concurrency
control is set to ROW, if you change data in any column, R:BASE checks every column in the row.

Reduce Data Conflicts between Users with SET VERIFY

R:BASE concurrency control operates automatically when you are using a form in multi-user
environments. Concurrency control includes autorefresh and verification. When you refresh or try to
save a row, R:BASE checks whether data has been changed by another user and alerts you if it has
changed. This prevents simultaneous changes that could corrupt the integrity of your data. The SET
VERIFY command affects the operation of both autorefresh and verification when you are using a form.

When concurrency control is set to COLUMN, R:BASE looks for conflicts, those instances when two users
have both modified the same column. When R:BASE detects a conflict in at least one field:

e R:BASE displays all of the other user's changes in the appropriate fields.
¢ Where there is no conflict, changes you made continue to be displayed.
e R:BASE displays a message informing you that data has changed.

When concurrency control is set to ROW, R:BASE looks for a change to any column in the whole row,
whether it is a conflict or not. When R:BASE detects a change:

e R:BASE displays all of the other user's changes in the appropriate fields.
e Where there is no conflict, changes you made to the data are discarded.
e R:BASE displays a message informing you that data has changed.

Whether concurrency control is set to COLUMN or ROW, you can review the changes and then continue
editing the data in the form. After autorefresh, R:BASE prompts you to press any key to continue editing.
After verification, you can either move on to your next task or edit the data again. If you choose to move
on when the level of concurrency control is set to COLUMN, you will be discarding any changes you made
that are still displayed. R:BASE prompts you to press [Esc] if you want to move on, or to press [Enter] if
you want to edit the displayed data.

When you edit data in a form, concurrency control is always enforced.

When you enter data in a form, concurrency control is enforced only when you are entering values in
fields defined with a same-table look-up, or when you return to a row in a region that you had entered
previously.

The first command line in the following example sets the level of concurrency control to check for
changes in the entire row. The second command line starts an editing session using the form named
custform.
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SET VER FY ROW
EDI T USI NG custform

1.27.1.7 WAIT
Syntax: SET WAIT value
Range: 0 to 16383 seconds
Default: 4

SET WAIT sets the minimum number of seconds to retry the last requested resource (a table or
database) before halting execution. Rather than aborting execution, SET WAIT allows you to set a length
of time for R:BASE to keep trying to access a resource.

If you do not run a SET WAIT command, R:BASE automatically retries the locked resource for
approximately four seconds.

For commands that wait for resources, the precise period of the wait is at least as long as the time
specified. On some computers, processing requirements may extend the length of the wait to longer than
one second for each second designated.

When you enter a command from the R> prompt and the waiting period expires, R:BASE displays a
message informing the user that the resource is unavailable. When the command runs as part of a
command file, however, and the waiting period expires, R:BASE displays the unavailable resource
message, ignores the command, and goes on to the next command.

The following command tells R:BASE to retry the last requested resource for approximately 20 seconds.
SET WAIT 20

You can also adjust the INTERVAL in which R:BASE tries the command during the SET WAIT period.

Effects of the SET WAIT Command

The SET WAIT command specifies the period in seconds in which R:BASE continues to retry the last

command before stopping processing. If you set the wait period too long, you can have your users sitting

unproductively for long periods. Be sure you set manual table locks (discussed later) only when

absolutely necessary. If users are running programs that lock tables, set resource wait periods

reasonably short to avoid users leaving workstations for a long without exiting the database.

A wait period can help prevent a deadlock. A deadlock occurs if a user locks a table and then waits for a

table previously locked by a second user, who in turn is waiting for the table locked by the first user.

R:BASE prevents deadlocks because a command either accesses a resource or eventually stops trying to
obtain access.

1.27.1.8 INTERVAL
Syntax: SET INTERVAL value
Default: 5
Range: 0 to 9 tenths of a second
The SET INTERVAL command specifies the time to elapse before R:BASE retries the command that

caused a conflict within the waiting period (see WAIT).

1.27.1.9 Table Locks

The below table describes the automatic concurrency control and locks used in multi-user mode and the
commands that initiate them. Operations that only view data or the database structure are not affected
by concurrency control or locking.
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Type of Lock Command Description

Concurrency Control EDIT Prevents one user from accidentally
EDIT USING overwriting another user's changes.
ENTER These commands can access the

same table simultaneously.

Row Lock

DELETE ROWS
ENTER form
INSERT values

LOAD FROM filespec

UPDATE

When SET ROWLOCKS is on, a lock
is only applied to a row. When off, a
table lock is in effect.

Table Lock

BACKUP*

DROP

RULES

FORMS

GRANT

INSERT subselect
RBLABELS

LOAD from filespec

REPORTS
RESTORE
REVOKE
RULES

SET LOCK ON
UNLOAD*

Must wait for commands that obtain
table and database locks. Once
obtained, this lock excludes all other
concurrency control and locking until
these commands have finished.

Full Database Lock

BACKUP ALL
RELOAD
UNLOAD ALL

All tables in the database are locked.

Database Schema Lock

ALTER TABLE
CREATE SCHEMA
CREATE TABLE
CREATE VIEW
CREATE INDEX
DROP INDEX
DROP COLUMN
DROP TABLE
DROP VIEW
INTERSECT
JOIN

PROJECT
RENAME
SUBTRACT
UNION

Engages a full database lock
preventing schema modifications,
then releases the schema lock
remaining in table lock.

Cursor Lock

OPEN cursorname

Stops database schema commands
but allows table locks; acts as a

table lock.

*A table lock is placed only if one table is unloaded. A database lock is placed if more than one table is

unloaded.

The below table shows what happens when different commands try to access a table or database already

being used by another command. The columns represent the type of control or lock already placed on
the table or database. Each row has a heading with the name of the control or lock needed by the
command trying to gain access to a table or database.

Concurrency | Cursor Lock Row Lock Table Database Schema
Control Lock Lock Lock
Cursor Lock Access Access Access Wait Quit Wait
Row Lock Access Access Access Wait Quit Wait
Concurrenc Access Access Access Wait Quit Wait
y Control
Table Lock Wait Wait Wait Wait Quit Wait
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Database Wait Wait Wait Wait Quit Wait
Lock
Schema Wait Wait Wait Wait Quit Wait
Lock

1.27.1.9.1 Using SET LOCK to Set Exclusive Table Locks

The SET LOCK command sets locks on tables. SET Lock should be set on when a user wants to be certain
that no other user will alter data in the tables being updated during a procedure. This command is useful
in conjunction with the DECLARE CURSOR command. If R:BASE cannot lock all tables listed in the
command, it does not lock any of the tables listed in the command.

Exclusive table locks are cumulative--that is, for each SET LOCK tb/name on command you issue, you
must issue a corresponding SET LOCK tb/name off command to remove the lock from that table. Also,
the user who locked the table must issue the SET LOCK tb/name OFF command.

The SET LOCK command is typically used in an application program to set locks, allow a procedure to be
performed, then remove locks.

Automatic locking is in effect even if the SET LOCK command is issued. Setting locks off affects only
locks set by the SET LOCK tblname ON command--not locks that R:BASE sets automatically.

1.27.1.9.2 Displaying Multi-User Locks

When R:BASE is used on a network, the LIST command displays the names of any locked tables with a
letter next to the table name for the type of multi-user lock.

The LIST TABLE command tells you whether the lock is an edit, cursor, row, local, or remote lock, as
shown in the below table. The LIST TABLE LOCK command lists all locked tables within the database.

Letter Lock Description

r Row lock Another workstation is using EDIT ALL or]
a form that accesses this table or other
commands that use row locks

L Local lock The SET LOCK command was issued
from this workstation

R Remote lock A table lock has been applied with a
command issued at another workstation

C Cursor lock A cursor is open on the table

1.27.1.10 Other Multi-User Considerations

Only a limited number of users can access certain parts of R:BASE at the same time. Be sure that all
network users are aware of the limitations and plan ahead to avoid conflicts in accessing database and
application files. An administrator user should operate in single-user mode when performing any
operation that modifies the structure of the database or using the PACK command.

The limitations to access for users are listed in the following table:

R:BASE Operating System Access Limitations
Commands Files Used
CODELOCK From ASCII to converted [One user at a time can convert a given ASCII file
binary file
FORMS Database files One user at a time can modify a form in a given
database.
REPORTS Database files One user at a time can modify a reportin a given
database.
GATEWAY Database files Data files for transfer to database, database files.
One user at a time can use data files.
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RBDEFINE Database files One user at a time can create or change
database structure.
RBEDIT ASCII file One user at a time can create or edit a file.
LAUNCH External programs All users can share the program, within the
limitations of the external program.
ZIP External programs All users can share the program, within the
limitations of the external program.

1.27.2 Preparing for Network Use

In a multi-user environment, you must ensure that the databases to be shared are located properly, that
R:BASE is prepared to protect your data, and that all workstations are properly configured to share
databases.

The database and custom application are stored on a shared network drive in order to allow multi-user
access to the files. Each user must have the necessary read and write privileges in order to connect to
the database. The network location must be accessible to all the workstations that will launch R:BASE and
connect to the database. In addition to the security systems that most networks provide, the R:BASE
GRANT command, with which access rights are assigned, provides additional security for R:BASE
databases.

When R:BASE is on a local area network, users can share R:BASE program files, printers, hard disks,
directories and databases. You can also have R:BASE program files on a local drive or workstation;
however, those files will only be available to the user of that particular machine.

R:BASE on a network allows multiple users to simultaneously create and share new and existing
databases, add, change, and print data, as if each user were the only one using that database. To ensure
data integrity, R:BASE includes automatic concurrency control and a locking system that eliminates
conflicts, such as two users attempting to change the same data at the same time. R:BASE has
commands that allow a user to manually set the locks and wait periods that prevent conflicts.

Whether an R:BASE program or database files are stored on a network server or local hard drive, the
limit on the number of seats using R:BASE remains in effect. Also, only a limited number of users can
access some parts of R:BASE at the same time. For example, although users can share program files,
only one user at a time can import data to a given database with the Import/Export utility, create or alter
the structure of a database, or create, edit, or convert a given application file.

R:BASE can use most printers that are compatible with your network operating system. In some cases,
you need only attach the printer to print from R:BASE. In other cases, you must identify the printer to
the network operating system.

To set R:BASE up in a network environment, several steps need to be followed:

e Verify and secure how many software licenses (Per Seat for LAN or Remote Client for remote use)
which will launch R:BASE

e Install R:BASE (client or server installation) for the workstations and/or servers

e Place all database and application files on a shared network drive that is accessible from all
workstations

o Create or utilize an existing startup file to connect to the database and run the application, which is
specified within a desktop shortcut

The following topics provide information you will need to when installing R:BASE on a multi-user system.

R:BASE Installation Options

Version Control

Security Software Exceptions
Preparing the Application

Customizing the End User's Computer
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1.27.2.1 R:BASE Installation Options

In a multi-user environment, the best location for the R:BASE program files depend on three
considerations:

1. Whether R:BASE Remote Client Licenses will be used for launching the application

2. The number of workstations where R:BASE will be launched, and subsequent frequency of
R:BASE program files updates for those workstations

3. The age of server hardware versus the age of local workstations

4. The application is developed considering each user has their own R:BASE configuration file stored
locally. The file may contain the user's name and is recognized in the menu system.

Remote Use
With Remote Client Licenses where users will connect to the server through a Remote Desktop (Terminal

Services) connection, R:BASE must be installed on the server. Once R:BASE is installed, each remote
user will use the defined desktop shortcut to open the application.

Workstation Count

Based on the number of workstations where R:BASE will be installed and launched, 10 or higher, and the
availability of access to the workstations, it would be easier to install R:BASE on a shared network drive.
Another benefit is that when applying R:BASE program updates, there is only one installation to be
updated, rather than updating every workstation individually.

Comparing Hardware

In some cases, R:BASE may run faster from a local hard disk than from a network server. When
program and application files are shared from a server, you can lose speed as users take turns reading
the files and then wait while the files are transmitted over the network. With a newer faster server, this
may not be the case. You would need to compare the workstation and server specifications to see which
method is more effective. If R:BASE will be installed on the workstations, and the server will only be
used to store the database and application, R:BASE does not need to be installed on the server.

For any workstation where R:BASE development will be actively performed, the R:BASE program should
be installed on the local computer. This will allow access to the help manuals and documentation.

1.27.2.1.1 Client Installation

The Client Installation is the typical installation choice for single users or for users that want R:BASE
installed upon the workstations, not the server, within a local area network. Using this method, you will
run the installer which was made available through download while physically sitting at the workstation.

Make sure to log into the computer as the Administrator when installing R:BASE. Otherwise, you will not
be able to install the software properly.

During the steps in the installation process, Full, Compact, and Custom installation options are available.
These options will load the R:BASE executable into the program directory and the engine files into the
system directory. For the "Custom" installation option, a different set of files can be installed for each
"Components" option selected.

Components Full Compact Custom Server
Core Files Yes Yes Yes Yes
ODBC Yes Yes Optional Yes
Help Files (CHM) Yes No Optional No
Documentation (PDF) Yes No Optional No
Samples Yes No Optional No
Tutorial Yes No Optional No
R:BASE Editor Schemes All R:BASE Only All R:BASE Only

See Also Customizing the End User's Computer
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1.27.2.1.2 Server Installation

1.27.2.2

The Server Installation is the typical installation choice for network administrators and developers that

want R:BASE installed upon a centralized location within a local area network. It is beneficial to use this
method when there are a great number of users which will be launching the R:BASE software. Another
benefit is that when applying R:BASE updates, there is only one installation to be updated, rather than

updating every workstation individually.

Using this method, you will run the installer ".exe", provided by download, while physically sitting at the
server, or by remote access. Or, you can run the installer on a workstation and change the "Destination
Folder" to a shared network directory during the Setup process, but this option prevents the proper
installation of the R:BASE ODBC driver. If you have a R:BASE application which uses the R:BASE ODBC
driver, you must run the installer at the server.

When running the installer, the "Components" screen will display a "Server Installation" option that must
be selected.

After the installation is complete, users must be supplied with the necessary network access rights. The
users will require read permissions to launch the R:BASE program. If you intend to store the database
files in the same directory as the R:BASE program, then read and write permissions are required. For
more information about these access rights, refer to the documentation for your network. Both mapped
drive letters and universal naming conventions (UNC) are supported for the network shared directory.

Server Installation Considerations

e Default Settings - Each workstation that has their desktop set up appropriately with the shortcut
properties will launch from the server correctly. However, all of the default user settings for R:BASE,
which are loaded during the installation process, are now only located on the server's registry. This will
leave the workstation's R:BASE Development interface with no stored settings forcing you or the user
to set up the environment for the main Database Explorer, Form, Report and Label Designers, R:BASE
Editor, R:Style, R> Prompt console, Data Browser, and Data Dictionary. In most cases a server
installation means that end users will be running a custom application and will not need to access the
development interface. If this is not the case, and you require that users have the ability to develop in
R:BASE with a server installation, and would like the series of R:BASE default settings, a registry dump
utility is available within the R:BASE program folder. Run the RBG11_Default_Settings.exe utility to
load the registry with the default development environment settings. The utility may also be used to
restore the default values if the registry settings become corrupted.

e (CVAL('NAME")) Function - Having the R:BASE configuration file stored in a single location means that
all users will be recognized with the same name when using the (CVAL('NAME')) Function. An
alternative is to use the Functions (CVAL('NETUSER")), which captures the logged in network user
name, and/or (CVAL('COMPUTER")), which captures the actual computer name.

e Product Updates - After the server installation is implemented, you must remember that your method
of applying R:BASE program updates has changed. When running an R:BASE update, be sure to use
the "Server Update" button, which will drop all the program and DLL files into the specified directory.

e Launching the R:BASE Compiled Help (.CHM) - For those who are running the R:BASE development
environment from a network installation and will launch the compiled help files (.CHM) from the
network drive, the help files will not display properly. This is the result of a Microsoft security update
which prevents users from running compiled Help files (.CHM) on network drives, as it may pose a
threat. R:BASE Technologies, Inc. has no control over how the compiled help files are displayed, as
this is an operating system update. Users may otherwise store and launch the R:BASE Help files on the
local hard drives of the computers.

See Also Customizing the End User's Computer

Version Control

R:BASE must be used to develop the database and custom application. The R:BASE version and build
used to create and customize the application must also be used to run the application. For example. if the
users are running the custom application with R:BASE 11, the database and applications must have been
developed with R:BASE 11. Along with the R:BASE product version, the product build should also match
between the development environment and end user computers. For example, if the development
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computer is running R:BASE 11 Build: 11.0.1.20919, the end users should also run the exact build. To
verify the version and build for an R:BASE installation, you can type SHOW VERSION at the R> Prompt.

R>SHOW VERSI ON
R BASE 11, U. S. Version, Build: 11.0.1.20919

R:BASE Plugins

R:BASE plugins can be used to enhance, or extend R:BASE operations. R:BASE 9.x and higher versions
use plugins with the .RBM file extension. R:BASE 7.x and Turbo V-8 versions use the .RBL file extension.
The R:BASE plugin version must match the R:BASE software version in order to work properly.

1.27.2.3 Security Software Exceptions

Client and server computers may have one or more security-based software (anti-virus, anti-malware,
anti-spyware) utilities installed.

Common to security programs is the ability to define "exceptions" for program files and folders where
scans should be ignored.

Including R:BASE within the exception area is required in order to maintain high performance. If R:BASE
itself is scanned each time it is launched, and the contents of the database and temporary files are halted
and scanned each time they are created/accessed, users will see much slower response times when
running R:BASE, making connections, and accessing files.

It is important to add exceptions to three areas of the R:BASE program:

Program Executable
For R:BASE 11, the executable name is RBG11.exe. The default installation folder is "C:\RBTI\RBG11".

For R:Compiler/Runtime for R:BASE applications, the compiled executable, Runtime executable, and
DLLs (all of which are usually stored onto the shared network location) must be defined as exceptions.

Database Files
For R:BASE 11, the database files are the .RX1, .RX2, .RX3, and .RX4 files.

Although wildcard may be accepted, adding each file extension individually as an exception may be more
appropriate.

Temporary Scratch Files

When R:BASE is launched, it will create three .$$$ temporary files. After performing certain actions,
additional files may be created, and the existing files will increase and decrease in size. Add the *.$$$
files as an exception.

It is also recommended to scrutinize the security product, specifically how it handles exceptions!

Some security products treat exceptions differently, where scans (manual and scheduled) apply for
"folder" exceptions, however real-time (application control) applies specifically to "file" exceptions.

The above could mean that all folder exceptions applied in a security product do not prevent the R:BASE
executable from being scanned when launched, nor do the exceptions prevent the database files from
being scanned while accessed!

1.27.2.4 Preparing the Application
It is common to distribute and store the custom application files in the same directory, ensuring your
application will run correctly if it is ever moved. After installing the R:BASE program files, you need to
install the database, application, startup, and configuration files that you created using R:BASE.

The following steps provide instruction for setting up R:BASE to run on a local area network.

1. Determine where to load the database, application and startup files (R:BASE application).

Copyright © 1982-2025 R:BASE Technologies, Inc.



246 R:BASE 11 Reference Index

Note: In a multi-user system, the database files should be located in a shared directory on the
network server, not on a local drive.

2. Create the application directory on the network.
3. Copy the database, application, and startup files to the application directory.

Note: For multi-user systems only, provide users with network read, write, and create access rights.
For more information about these access rights, refer to the documentation for your network.

4. Copy the customized configuration file from the development computer to the program directory.
5. Determine where to load the R:BASE program files for the end users.

Note: These files can be located in a shared network directory on the network server or on each
workstation local drive.

6. After installing and copying the files to the appropriate directories, store a backup of the database,
application, startup, and configuration in a safe place.

The following lists the directory contents for the custom application on a multi-user system that contains
only one application.

Startup file (can include .DAT, .RMD, .RBA)

Database files (.RX1-.RX4)

Application files (can include .RFF, .RBA, .RMD, .EEP, .CMD, .APP, .etc.)
Configuration file (.CFG)

The following lists other possible directory contents for a custom application.

Plugin files (.RBM)

R:Charts chart files (.RBC)

R:BASE Themes DLL (RBThemes11.dll)

R:BASE Gateway import/export specification files (.RGW)
R:Synchronizer script files (.RSF)

R:Mail Editor Template files (.RMT)

Custom help file(s), if used in your application

Moving GIFs, if referenced in your PAUSE/DIALOG commands

1.27.2.4.1 Temporary Scratch Files

Temporary files are created during R:BASE processing. The temporary files use the .$$$ file extension.
Where they are stored can affect processing speed. In multi-user environments, it is very important that
each user's temporary files be stored locally. The SCRATCH setting controls the directory location for the
temporary files.

Syntax: SET SCRATCH <parameter>

Default: TMP
Parameter Description
TMP stores temporary files in the Windows TEMP directory
ON stores temporary files in the database directory
OFF stores temporary files in the current directory
<path> stores temporary files in a specified directory

With SCRATCH set to ON, temporary files are stored on the database directory. This means slower
operation in the typical multi-user environment because the database resides at the server, requiring the
temporary files to be frequently transmitted over the network. For faster database speed, set SCRATCH
to TMP. The TMP value directs R:BASE to store the temporary files on the current user's local "TEMP"
directory, regardless of their operating system. This will help eliminate all issues related to the access
rights, disk space, etc., when running R:BASE on enterprise servers. However, TMP requires your local
workstation to have a hard disk with enough space to store the temporary files.

To set SCRATCH to TMP, use the following:
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SET SCRATCH TMWP

The SCRATCH command can be set in the configuration file so that the setting is made prior to launching
R:BASE. Use the R:BASE Editor or any text editor to edit the configuration file to read the SCRATCH
settings as follows:

SCRATCH TWP

1.27.2.4.2 Customizing the Configuration File

When R:BASE starts, the configuration file is used to set the default R:BASE operating environment
including multi-user and environment settings, key map definitions and character tables. The
configuration file sets the application environment.

Before changing a configuration file, make a backup copy of the file. Check your modifications carefully
before saving the file, and test the edited file before you deliver the application to a user.

You can change the configuration file using the R:BASE Editor, or by using any ASCII text editor. The
configuration file contains lines with semicolons as the first character, and lines with startup options.
Insert lines beginning with a semicolon (;) to separate the file into sections or add comments. The
changes you make will take effect the next time you start R:BASE or the custom application.

1.27.2.4.3 Creating the Startup File
A startup file is a command file that executes automatically when you launch R:BASE, such as
CUST.DAT. A startup file for a custom R:BASE application ensures that users start the application the
same way each time. The startup file is usually included in the same directory as the database and
application files to start R:BASE, specify settings for the custom application, set up certain environment
variables, enter passwords, create temporary tables, and/or close R:BASE when the application is closed.
A startup file can be an R:BASE command file (.DAT, .RMD, .CMD) or an R:BASE application file (.RBA).
Startup files can be specified in two ways:
1. Desktop Shortcut Properties
Within the "Target:" field of a desktop icon's shortcut properties, you can specify a startup file.
Specify your startup file in the "Target:" field after the R:BASE executable name. Then, separate the
R:BASE executable and startup file with a space.
2. R:BASE Configuration File
Inside the configuration file a startup file can be specified with the STARTUP parameter. This tells
R:BASE to run the specified file when launched. To specify a startup file in the configuration file, you
can edit the configuration file directly, or use the "Display" tab within the R:BASE Configuration

Settings dialog. To access the Configuration Settings dialog, choose "Settings" > "Configuration
Settings" from the main Menu Bar.

To edit the configuration file directly, start the R:BASE Editor and open the configuration file.

Before the OPTIONS parameter, insert the line STARTUP filespec. For example:

; Launch on Startup

MENU
STARTUP C.\ RBTI \ RBGL1\ Mai nDat a\ NewSet . dat
OPTI ONS

Notes:
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o If a startup file is specified in both the configuration file and the desktop shortcut, R:BASE executes
the commands in the startup files specified in the configuration file first, then any file specified after
the R:BASE executable.

o If an RBASE.DAT file is located in the "start in" or "working" directory upon launching R:BASE, the
program will always automatically run this file.

e Do notinclude the following commands in a startup file:

o GATEWAY
e ZIP ROLLOUT

e If you are using Codelocked procedure files (APP, APX) as the source for your R:BASE custom
application, you would create an R:BASE startup file to initialize the procedure file. The startup file
would only require two commands, RUN and EXIT:

RUN appnanme | N appnane. apx
EXIT

Examples:
Example 01:

- - CONCOWVP. DAT

--ConConmp Application Startup file using a formas the menu system

| F(CVAL(' DATABASE' )) <> ' CONCOWMP' OR (CVAL(' DATABASE )) IS NULL THEN
CONNECT CONCOWP | DENTI FI ED BY NONE

ENDI F

CLS

EDI T USI NG MenuFor m

EXIT

Example 02:

- - CONCOWVP. DAT

--ConComp Application Startup file using codel ocked files as the menu system
RUN CONCOVP | N CONCOWP. APX

EXIT

Example 03:
-- Automates the process of connecting to a database in a network environment with SET STATICDB ON,
SET FASTLOCK ON, SET ROWLOCKS ON, and SET PAGELOCK OFF.

-- M/App. DAT Startup Application File
-- Start Fresh

CLEAR ALL VARI ABLES
LABEL StartFresh

DI SCONNECT

SET QUOTES=NULL

SET QUOTES='

SET DELI M T=NULL

SET DELIM T=,"

SET LI NEEND=NULL

SET LI NEEND=' N

SET SEM =NULL

SET SEM =' ;"

SET PLUS=NULL

SET PLUS=' +'

SET SI NGLE=NULL

SET SINGLE=" _'
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SET MANY=NULL
SET MANY=' %
SET | DQUOTES=NULL
SET | DQUOTES=" ™'
SET CURRENCY '$' PREF 2 B
DI SCONNECT
SET STATI CDB ON
SET ROALOCKS ON
SET FASTLOCK ON
SET PAGELOCK OFF
SET MESSAGES OFF
SET ERROR MESSACES OFF
SET ERROR MESSACE 2495 OFF
CONNECT dbnane | DENTI FI ED BY owner nane
SET ERROR MESSAGE 2495 ON
SET MESSAGES ON
SET ERROR MESSAGES ON
-- Check the availability of database
IF SQLCODE = -7 THEN
CLs
PAUSE 2 USING ' Unabl e to Connect the Database.' +
CAPTION ' Your Application Caption Here ...' +
| CON WARNI NG +
BUTTON ' Press any key to continue ..." +
OPTI ON BACK_COLOR WHI TE +
| MESSAGE_FONT_NAME Tahona +
| MESSAGE_FONT_COLOR RED +
| MESSAGE_FONT_SI ZE 11
CLCSEW NDOW
EXIT
ENDI F
-- Enforce Database Default Settings
SET QUOTES='
SET DELIM T=","
SET LI NEEND=" /'
SET SEM = ;"'
SET PLUS=' +'
SET SINGLE=' '
SET MANY=" %
SET | DQUOTES=" ™'
SET CURRENCY '$' PREF 2 B
SET NULL ' '
SET DATE FORVAT MM DY YYYY
SET DATE SEQUENCE MVDDYY
SET DATE YEAR 30
SET DATE CENTURY 19
CLS
EDI T USI NG Appl i cati onMai nMenu
RETURN
-- End here ...

1.27.2.5 Customizing the End User's Computer

For each individual workstation, a desktop shortcut should be used to open the R:BASE program and
launch the custom application on the server. If R:BASE is installed on the client workstation, the desktop
shortcut should already exist. If R:BASE is installed on the server, the desktop shortcut must be created.
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The following procedures are to be performed on the end user's computer, so an application
automatically runs after double-clicking the desktop shortcut. Procedures for both client and server
installations are provided.

Client Installation

1. Locate and right click on the R:BASE desktop shortcut.
2. Choose "Properties", then select the "Shortcut" tab.

Within the "Target:" field, the R:BASE executable and path should be listed.

3. At the end of the executable name, add a space, then add your startup file name. Then, add the "-
BASE" command parameter if the instance is launching a multi-application application on a server.

Example:
C.\ RBTI\ RBGL1\ RBGL1. EXE Mai nApp. dat - BASE
4. Under "Start in:", edit the path to read the network shared folder where the custom application and
database files reside. To be sure of the path, you can navigate to the network location and
copy/paste the path from the operating system address bar.
Example:
F: \ RBDATA\ Mai nApp
Select the "Apply" button.
Under the "General" tab, edit the shortcut name to whatever you choose.

Save your changes by selecting the "OK" button.
Double click the icon to launch the application.

ONoaw

Server Installation

1. From the end user workstation desktop, navigate to the network folder where the R:BASE program
files (executable) were installed.

2. Right click on the R:BASE executable (e.g., RBG11.EXE), select "Send To" > "Desktop (create
shortcut)".

3. Then, on the desktop, right click and select "Properties" for the new desktop icon.

4, From the "Shortcut" tab, add a space and then the "-a" parameter to the end of the "Target:" field
value after the executable name. The executable and "-a" parameter must be separated with a
space.

5. After the "-a" parameter, add a space, then add your startup file name. Then, add the "-BASE"
command parameter for use in server environments.

Example:
R\ RBTI \ RBGL1\ RBGL1. EXE -a Mai nApp. dat - BASE
Select the "Apply" button.
Under the "General" tab, edit the shortcut name to whatever you choose.

Save your changes by selecting the "OK" button.
Double click the icon to launch the application.

ORNO

1.27.2.5.1 Startup Parameter for Server Environments

It is advised to use the "-BASE" command line parameter to initiate optimized Database Explorer settings
for use in active server environments. When implemented, the parameter allows for faster use of
R:BASE for database administrators and users alike, by disabling many display and appearance features
that are very likely hidden during application runtime.

The following setting changes are automatically performed when "-BASE" is specified:

e Force "View As List" display, to omit displaying column details for objects
o UINOTIF is set to OFF, to turn off refresh notifications
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DB Explorer, does not enable Show Slave Table

DB Explorer, does not enable indicator For Compressed Forms/Reports/Labels
DB Explorer, does not enable Show Row Numbers

DB Explorer, disables custom Explorer Appearance settings

For Startup Options, does not display product splash screen

The above values are set/established on load, meaning that when R:BASE is closed, the "minimal"
settings will be preserved.

The following is an example of using the "-BASE" parameter within an R:BASE desktop shortcut:
Target: C:\RBTI\RBG11\RBG11.EXE "-BASE"

Be sure to use the startup parameter to speed up the database CONNECT time in Multi-User LAN, WAN,
and Cloud environments!

1.27.3 Increasing Application Performance

Many factors, both large and small, can affect database performance. So, fine-tuning your code and
database is essential. Below are several areas to optimize the performance of your application and
database to increase productivity:

R:BASE Themes

Index Efficiency

Optimizing Command Syntax Techniques

Finding Minimum and Maximum Values
Surrounding the WHERE Clause with Parentheses
Accumulating Data with SELECT

Using Nested Cursors

Displaying Messages in Long Tasks

1.27.3.1 R:BASE Themes

Themes are artistic representations which enhance the visual display of an R:BASE screen. There are 86
pre-defined themes available in R:BASE. Themes can be applied to Forms, External Forms, Applications,
the Print Preview window and the CHOOSE, DIALOG, PAUSE, PRNSETUP and #WHERE dialog windows.

External themes can be loaded into R:BASE. External theme files must have the ".msstyles" file
extension. The themes can be acquired from any online resource or from a custom theme you created
yourself. After a theme is loaded into the R:BASE session, the theme name specified will be listed in
every available location where themes are specified and will appear in the Data Dictionary list. When
using external themes, the theme file must be loaded into R:BASE each time the session is launched.

In the scenario where the R:BASE installation is on the server, with the R:BASE Themes DLL also on the
server, the end users may see extended processing times when using themes in the custom application.
The reason is that each of the 86 themes are stored within the DLL file, which is approximately 90MB in
size. So, for every form and/or custom dialog window that uses a theme, R:BASE must read the DLL
from the server and transfer it across the network.

Processing times can be decreased for R:BASE server installations using themes by performing the
following:

¢ load external themes into R:BASE, rather than using the native R:BASE themes
e removing themes from forms that contain a large number of controls, as a theme is applied to
each control

In order to load a theme into R:BASE, the PROPERTY command must be used. The following PROPERTY
command parameters are to manage external themes in R:BASE:

Parameter Value 1 Value 2 Description
LOAD_THEME theme name theme file loads a new theme for the session
RELEASE_THEMHtheme name TRUE releases an existing loaded theme
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CHANGE_THEME(theme name new theme file [loads a new a different theme for a loaded theme
name
Load Theme Example:
PROPERTY LOAD THEME ' NewLuna' LunaBl ue. nsstyl es
After this command is issued, the theme "NewLuna" will be available in all locations where a theme can
be specified.
Release Theme Example:
PROPERTY RELEASE THEME NewLuna TRUE
After this command is issued, the theme "NewlLuna" will be released.
Change Theme Example:
PROPERTY CHANGE THEME NewLuna LunaXP. nsstyl es
After this command is issued, the NewLuna theme will use the styles defined in the LunaXP.msstyles file.
This command parameter is provided to alter the theme file, and to avoid changing the specified "theme
name" in every location within the code.
1.27.3.2 Index Efficiency

When applied properly, indexes decrease the time it takes to get data from the database. However, when
indexes are used poorly, or not at all, it will take longer for R:BASE to return data. When properly
implemented, indexes can greatly improve the data retrieval performance of your applications.

When adding an index to a column, consider the following criteria:

¢ Columns that are not primary, foreign, or unique keys, but are frequently referred to in queries and
sorts

Columns that have rules applied to them

Linking columns in views

The index is more efficient if each row contains a value

The index is more efficient based on the uniqueness of the data. Check the Duplicate Factor and
Adjacency Factor values within the Data Designer.

In order to maintain index efficiency, review the following drawbacks to avoid:
1. Indexes added to a column where data duplication is high

The single most important factor in determining the effectiveness of an index is the uniqueness of
index values. A unique index value is found faster than a value with multiple index occurrences.

2. Indexes added to an existing Primary Key, Foreigh Key, Unique Key
Primary Key, Foreign Key, and Unique Key are all type of constraints that are automatically indexed
when added to a table. Avoid indexing these keys as this creates a double index, and makes R:BASE
perform twice as much work to retrieve the same data.

3. Indexing column where NULL values exist

An index is more efficient if each row contains a value. A column with many NULL records will slow
down the index.

4. Lengthy text column indexes
The fastest, most efficient data types for indexed access are INTEGER, REAL, DATE, TIME, and TEXT

with a defined length of four characters or less. It advised that you avoid lengthy TEXT column
indexes.
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5.  Common column searches that are not multi-column indexes
If you consistently search three columns when working with a database, you can define a separate
index for each column, but it is better to define a multi-column index for all three columns. This is
because R:BASE searches a multi-column index faster than three separate indexes.

6. Ascending/Descending "ORDER"
Data retrieval can be increased in an ORDER BY clause when the column or columns listed in the
ORDER BY clause, are included in an index, with the same column sort order, as specified in the
ORDER BY clause.
For example, processing data by invoice date in a descending order would be faster as those dates
are likely to appear first. So, when defining the index for invoice date, the index should be created in
descending order as well.

7. Not using indexes where needed

Over time, the structure of a database is likely to change. Periodically, you should check for places
where indexes can be added to improve speed.

For a more in-depth review of indexes, review the "Indexing Explained" technical document available at
the From The Edge Web site.

1.27.3.3 Optimizing Command Syntax Techniques

Use the following techniques in your command files and EEPs to speed up processing:

e Group similar commands

R:BASE loads into memory the information needed to process each command. If the command is
already in memory, R:BASE does not need to read the disk again. For example, try grouping separate
SET VARIABLE commands into one SET VARIABLE whenever possible.

When UPDATE commands are used for the same table using the same WHERE Clause, the commands
should also be combined.

UPDATE Donors SET Contrib = .vAnount WHERE Donor| D = . vDonor| D
UPDATE Donors SET Renew = .vRenew WHERE Donor| D = . vDonorl D
UPDATE Donors SET G ftDate = .vDate WHERE Donor | D = . vDonor| D
UPDATE Donors SET G ft = .vNewd ft WHERE Donor|I D = . vDonor| D

The following command combines the four UPDATE commands into one.

UPDATE Donors SET Contrib = .vAnbunt, Renew = .vRenew, GftDate = .vDate, Gft =
.VNew@ ft WHERE Donor| D = . vDonorl D

¢ Minimize disk access

Minimize disk access by using Custom EEPs, which run from the computer's memory, and by
combining small command files into command blocks within a procedure file.

e Use WHILE loops
Use WHILE loops instead of IF structures or GOTO processing whenever possible. All the commands
contained within a WHILE loop are completely read and are retained in memory as long as the WHILE
loop is processing. Use BREAK or change the condition for a natural exit rather than using GOTO to exit
from a WHILE loop.

e Replace SET VARIABLE with SELECT INTO for Table Lookups
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1.27.3.4

When assigning column values to one or more variables, it is better to use SELECT ... INTO rather than
SET VARIABLE. SELECT INTO is the SQL compliant command when capturing table data into variables,
and allows for specifying an INDICATOR variable which indicates if a column value is NULL.

SET VARIABLE syntax:
SET VARl ABLE vPhone = EnpPhone I N Enpl oyee WHERE EnpLast Nane = 'Smith' AND
EnpFi r st Name = ' Geor ge'

SELECT Syntax:
SELECT EnmpPhone | NTO vPhone | NDI CATOR i vPhone FROM Enpl oyee WHERE EnplLast Name =
"Smth' AND EnpFirstNane = ' George'

¢ Use forward GOTO searches

Use forward GOTO searches whenever possible. When R:BASE encounters a GOTO, it performs a
forward search for the matching label more efficiently than by seeking it in memory, even though the
labels are retained internally.

o Predefine variables

Make sure that the data type of each variable is unambiguous by explicitly assigning the data type
when the variable is defined.

¢ Reduce redundancy

Eliminate duplication of command sections where possible. If you have a set of commands duplicated
in several places within a form, use a "Custom Form Action" which can be called upon at any place in
the form. If you have a set of commands duplicated in several places within the entire application, use
stored procedures, which can be called upon from almost any place within the application. Like Custom
EEPs, stored procedures run from the computer's memory.

o Eliminate rules checking

Set RULES OFF when not needed for data verification. This saves time by preventing R:BASE from
checking the data for rule violations. It may also be possible to eliminate the rule with a constraint.

o Experiment with Manual Table-Order Optimization

By default, R:BASE uses its own internal algorithm optimizer that determines the best order for joining
tables. You can turn off the automatic optimizer using the MANOPT setting. MANOPT (default: OFF)
disables the automatic table-order optimization that R:BASE performs when running queries. This gives
maximum control over the order in which columns and tables are assembled in response to a query.
With MANOPT set to ON, R:BASE uses the order of the tables in the FROM clause and the order of the
columns in the column list of the SELECT clause to construct the query.

Finding Minimum and Maximum Values

This section demonstrates techniques for finding the minimum and maximum values from the same
table.

Note the use of two separate COMPUTE commands. Example 2 runs faster because R:BASE allows both
COMPUTEs to be executed in one command. Example 3 is the fastest because it uses the SELECT INTO
varlist command.

SET VAR t1 TIME = NULL
SET VAR t2 TIME = NULL
SET VAR vDi ff | NTEGER = NULL

--Example 1 - Slow

SET VAR t1 = (. #TIME)
SET VAR vM n | NTEGER
SET VAR vMax | NTEGER
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COWUTE vMn AS MN Al titude FROM Airports
COWUTE vMax AS MAX Altitude FROM Airports
SET VAR t2 = (. #TI ME)

SET VAR vDiff = (.t2 - .t1)

PAUSE 2 USING .vDiff

--Example 2 - Faster

SET VAR t1 = (. #TI M)

SET VAR vM n | NTEGER

SET VAR viax | NTEGER

COMPUTE vM n AS MN Altitude, vMax AS MAX Al titude +
FROM Ai rports

SET VAR t2 = (.#TI M)

SET VAR vDiff = (.t2 - .t1)

SET VAR vTinme = (RTIME(O,0,.vDiff))

PAUSE 2 USING . vTi me

--Example 3 - Fastest

SET VAR t1 = (. #TI M)

SET VAR vM n | NTEGER

SET VAR vMax | NTEGER

SELECT M N (A titude), MAX (Altitude) INTO vMn, vMax +
FROM Ai rports

SET VAR t2 = (. #TI M)

SET VAR vDiff = (.t2 - .t1)

SET VAR vTinme = (RTIME(O,0,.vD ff))

PAUSE 2 USING . vTi ne

1.27.3.5 Surrounding the WHERE Clause with Parentheses

You can easily gain processing speed by NOT surrounding your WHERE clauses with parentheses where
non-text values are being used. When R:BASE sees parentheses, the values are evaluated as text, even
though the values are not. By removing the parentheses, your code speeds will increase.

SET VAR t1 TIME = NULL

SET VAR t2 TI ME = NULL

SET VAR vD ff | NTEGER = NULL
SET VAR vl TEXT = 'Seattle'
SET VAR v2 | NTEGER = 93

SET VAR v3 | NTEGER = 1000

--Example 4 - Slow

SET VAR t1 = (. #TI M)

SET VAR CheckNum | NTEGER = 0

WH LE CheckNum < 40 THEN

SELECT Apt Code | NTO vApt Code | NDI CATOR i vApt Code +
FROM Ai rports WHERE (St Code = .v2 AND G tyNane +
CONTAINS . vl AND Runway > .v3)

SET VAR CheckNum = (. CheckNum + 1)

ENDWH LE

SET VAR t2 = (.#TI M)

SET VAR vDiff = (.t2 - .t1)

SET VAR vTine = (RTIME(O,0,.vDiff))

PAUSE 2 USING . vTi me

--Example 5 - Faster
SET VAR t1 = (. #TI Mg)
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SET VAR CheckNum | NTEGER = 0

WH LE CheckNum < 40 THEN

SELECT Apt Code | NTO vApt Code | NDI CATOR i vApt Code +
FROM Ai rports WHERE St Code = .v2 AND G tyName +
CONTAINS . vl AND Runway > .v3

SET VAR CheckNum = (. CheckNum + 1)

ENDWH LE

SET VAR t2 = (.#TI ME)

SET VAR vDiff = (.t2 - .t1)

SET VAR vTinme = (RTIME(O,0,.vDiff))

PAUSE 2 USI NG . vTi ne

Accumulating Data with SELECT

With R:BASE's procedural language, you can use various code structures to accumulate variables from
the data values in two different tables. Example 6 uses two DECLARE CURSOR commands to repeatedly
locate the values and do the accumulations until all data has been used. Example 7 is faster. It uses one
DECLARE CURSOR and one COMPUTE command to accumulate the sum. Example 8, the fastest, uses an
INSERT command with a SELECT statement to accumulate the sum.

SET VAR t1 TI ME = NULL
SET VAR t2 TI ME = NULL
SET VAR vDi ff | NTEGER = NULL

--Example 6 - Slow
SET VAR t1 = (. #TI M)
SET VAR vLength = 0

DROP TABLE Total s
CREATE TABLE Totals (State TEXT 15, Length | NTEGER)
DECLARE c1 CURSOR FOR SELECT State, StCode +
FROM St ates +
WHERE State IN ('Washington', "Oregon', 'California')
CPEN cl1
VWH LE SQLCODE = 0 THEN
FETCH c1 INTO vState I NDICATOR ivState, +
vSt Code | NDI CATOR i vSt Code
I F SQLOODE <> 0 THEN
BREAK
ENDI F
DECLARE c2 CURSOR FOR SELECT Runway +
FROM Ai rports WHERE St Code = . vSt Code
OPEN c2
VWH LE SQLCCDE = 0 THEN
FETCH c2 I NTO vRunway | NDI CATOR i vRunway
IF SQLCODE = 0 THEN
SET VAR vLength = (.vLength + . vRunway)
ENDI F
ENDVH LE
I NSERT | NTO Total s VALUES (.vState, .vlLength)
DROP CURSCOR c2
ENDVAH LE
DROP CURSCR c1
SET VAR t2 = (.#TI M)
SET VAR vDiff = (.t2 - .t1)
SET VAR vTine = (RTIME(O, O, .vDiff))
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PAUSE 2 USI NG . vTi ne

--Example 7 - Faster
SET VAR t1 = (. #TI M)
DROP TABLE Total s
CREATE TABLE Totals (State TEXT 15, Length | NTEGER)
DECLARE c1 CURSOR FOR SELECT State, StCode FROM States +
WHERE State IN ('Washington', "Oregon', 'California')
OPEN c1
VWH LE SQLCODE = 0 THEN
FETCH c1 INTO vState | NDICATOR ivState, +
vSt Code | NDI CATOR i vSt Code
| F SQLCCDE <> 0 THEN
BREAK
ENDI F
COWUTE vLength AS SUM Runway FROM Airports +
WHERE St Code = . vSt Code
I NSERT | NTO Total s VALUES (.vState, .vlLength)
ENDVWH LE
DROP CURSCR c1
SET VAR t2 = (. #TI M)
SET VAR vDiff = (.t2 - .t1)
SET VAR vTinme = (RTIME(O, 0, .vDiff))
PAUSE 2 USING . vTi me

--Example 8 - Fastest

SET VAR t1 = (. #TIME)

DROP TABLE Total s

CREATE TABLE Totals (State TEXT 15, Length | NTECER)
I NSERT | NTO Total s SELECT State, SUM Runway) +
FROM St ates, Airports +

WHERE St ates. St Code = Airports. St Code +

AND State IN ('Washington', 'Oregon', 'California') +
GROUP BY State

SET VAR t2 = (. #TI ME)

SET VAR vDiff = (.t2 - .t1)

SET VAR vTime = (RTIME(O,0,.vDiff))

PAUSE 2 USI NG . vTi ne

1.27.3.7 Using Nested Cursors

Nested cursors must be used correctly for efficient execution of code. Notice how the following examples
use the DECLARE CURSOR command differently. Both examples work correctly, but only the second
attains normal processing speed.

In Example 9, the DECLARE CURSOR is placed inside the WHILE loop of the first cursor. This requires the
second DECLARE CURSOR command to execute every time the first command finds a row. In Example
10, both DECLARE CURSOR commands are executed at the start of the program, and the second
DECLARE CURSOR command is opened inside the WHILE loop of the first command. By restricting the
second DECLARE CURSOR from executing as often, this example runs much faster.

SET VAR t1 TIME = NULL
SET VAR t2 TIME = NULL
SET VAR vDi ff I NTEGER = NULL

--Example 9 - Slow
SET VAR t1 = (. #TI Mg)
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DECLARE c1 CURSOR FOR SELECT State, StCode +
FROM St ates +

WHERE State IN ('Washington', "Oregon', 'California')

OPEN c1

WH LE SQLCODE = 0 THEN

FETCH c1 INTO vState | NDI CATOR ivState, +
vSt Code | NDI CATOR i vSt Code

I F SQLCODE <> 0 THEN

BREAK

ENDI F

DECLARE c2 CURSOR FOR SELECT Runway +

FROM Ai rports WHERE St Code = .vSt Code

OPEN c2

SET VAR vLength = 0

WH LE SQLCODE = 0 THEN

FETCH c2 | NTO vRunway | NDI CATCR i vRunway

I F SQLCCDE = 0 THEN

I F vRunway > 5000 THEN

SET VAR vRunway = (.vRunway + 100)

ELSE

SET VAR vVRunway = (.vRunway + 50)

ENDI F

UPDATE Airports SET Runway = (.VRunway) +

WHERE CURRENT OF c2

ENDI F

ENDVWH LE

DROP CURSCR c2

ENDVH LE

DROP CURSCOR c1

SET VAR t2 = (.#TI ME)

SET VAR vDiff = (.t2 - .t1)

SET VAR vTinme = (RTIME(O,0,.vDiff))

PAUSE 2 USI NG . vTi ne

--Example 10 - Faster
SET VAR t1 = (. #TI Mg)

SET VAR vRunway | NTEGER = NULL, vStCode | NTEGER = NULL

DECLARE cursl CURSOR FOR SELECT State, StCode +
FROM St ates +

WHERE State IN ('Washington', "Oregon', 'California')
DECLARE c2 CURSOR FOR SELECT Runway FROM Airports +

WHERE St Code = . vSt Code

OPEN c1

VWH LE SQLCCDE = 0 THEN

FETCH c1 INTO vState | NDI CATOR ivState, +
vSt Code | NDI CATOR i vSt Code

IF SQLCCDE <> 0 THEN

BREAK

ENDI F

OPEN c2

SET VAR vLength = 0

WH LE SQLCCDE = 0 THEN

FETCH c2 | NTO vRunway

IF SQLCCDE = 0 THEN

I F vRunway > 5000 THEN

SET VAR vRunway = (.vRunway + 100)
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ELSE

SET VAR vRunway = (.vRunway + 50)
ENDI F

UPDATE Airports SET Runway = (.VRunway) +
WHERE CURRENT COF c2

ENDI F

ENDVH LE

CLCSE c2

ENDVH LE

DROP CURSCR c1

SET VAR t2 = (. #TIME)

SET VAR vDiff = (.t2 - .t1)

SET VAR vTime = (RTIMEO,O,.vDiff))
PAUSE 2 USI NG . vTi e

Displaying Messages in Long Tasks

Command Routines

It is helpful to show a progress message when performing long running tasks. When processing a time-
consuming routine, there are ways to let the user know the status of the process using the PAUSE 3 with
GAUGE options as well as the use of PROCESSMESSAGE command, which processes messages that are
currently in the windows message queue. The PROCESSMESSAGE can help in the GUI part to avoid the
"Not responding" behavior in Windows operating systems. A common use of PROCESSMESSAGE is in
long WHILE loops.

PROCESSMESSAGE may be called in each loop iteration to give the GUI time to process the pending
Windows messages. For a loop that only does data processing, PROCESSMESSAGE can also be used. Itis
advised to disable GUI update settings like UINOTIF before entering the loop with PROCESSMESSAGE, to
counter some side-effects of PROCESSMESSAGE.

If is also important to not overuse PROCESSMESSAGE. Use the command only in places where it is
necessary for the GUI to "breath" during a long running task.

PROCESSMESSAGE can be called after every iteration in the WHILE loop cycle. The following example
demonstrates where to best place the PROCESSMESSAGE command.

When using the PAUSE, the NO_FOCUS option can also be used so the dialog will not be focused when
displayed, which can be used to possibly prevent an interruption in the focus transition in an active form.

PAUSE 3 USING' Calculating ... Please Stand By ..." +
CAPTI ON ' PAUSE Gauge wi th PROCESSMESSAGE | CON APP +
OPTI ON GAUGE_VI SI BLE ON +
| GAUGE_COLOR GREEN +
| GAUGE_| NTERVAL 10 +
| MESSAGE_FONT_NAME Ver dana +
| MESSAGE_FONT_SI ZE 10 +
| MESSAGE_FONT_COLOR BLUE +
| NO_FOCUS
SET VAR vcounter |INTEGER = 1
VWH LE vcounter < 2500000 THEN
SET VAR vcounter = (.vcounter + 1)
PROCESSMESSACGE
ENDWHI LE
CLEAR VARl ABLE vcount er
CLS

Forms

Windows will flag a form as "not-responsive" if it is not able to process messages in the queue after some
time. It is not advisable to use PAUSE as progress indicator for long running form tasks. A progress
indicator "within" the form represented as a panel is preferred. A panel at the center of the form can be
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displayed, updated after every step in the routine, and then hidden after the routine completes. The logic
below will assist in avoiding the "Not responding" Windows behavior in forms.

PROPERTY SaveButton ENABLED FALSE

PROPERTY ProgressPanel VI SI BLE TRUE

--Step #1

PROPERTY ProgressPanel CAPTION 'Wrking on stuff #1...'
PROCESSMESSAGE

--Step #2
PROPERTY ProgressPanel CAPTION 'Wrking on stuff #2...'
PROCESSMESSACE

VWH LE . ..

--if asingle iteration is quick enough, PROCESSMESSAGE can be called after a
fewiterations

PROCESSMESSACGE
ENDVH LE

--Step #3
PROPERTY ProgressPanel CAPTION 'Wrking on stuff #3...°
PROCESSMESSAGE

PROPERTY ProgressPanel VI SI BLE FALSE
PROPERTY SaveButton ENABLED TRUE

Increasing Performance in Forms

This section illustrates multiple ways of improving form performance, by taking advantage of the latest
improvements in R:BASE, and replacing older methods with quicker, more efficient results.

Moving Form Lookup Variables into Custom EEPs
Command Syntax in EEPs

Disable RBTI Variable Processing

R:BASE Form Compression

DB Grid and Enhanced DB Grid

Fewer Results in Lookup Controls

Fewer Results in Pop-up Menus

Moving Form Lookup Variables into Custom EEPs

When upgrading databases from older versions, it is important to take into account if and how R:BASE
may work differently. Applications created with legacy logic can perhaps be improved upon in new
releases.

For instance, in legacy versions of R:BASE, form variables were not calculated automatically. A RECALC
VARIABLES command was needed in an EEP to refresh the variables and generate different results. In
newer releases of R:BASE (7.0 and higher), form variables are recalculated automatically when the
cursor moves from field to field.

Because of this logic change in R:BASE, the response time may be longer in forms with many lookup
variables which are based upon large tables.
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To retain that same performance when using the form, the lookup variables can be populated within an
EEP.

In the following variables list, there are 11 lookups performed for the "Client" table based upon a
provided client identification number. The variables were meant to display a range read-only information
about the client.

Form: OrderEntry
Main Table : Oders

1 : TEXT vOientFirstNane = CFirstNane INCient WHERE CientID = dientlD
2 : TEXT vdientLastNanme = CLastNane INCient WHERE dientID = dientlD
3 : TEXT vdientConpany = CConpany IN dient WHERE dientID = dientlD
4 . TEXT vA ient Addressl = CAddressl INdient WHERE ientID=dientlD
5 : TEXT vdientAddress2 = CAddress2 INCient WHERE dientlID = dientlD
6 : TEXT vdientGty = CCty INCient WHERE CientID=CientlD

7 . TEXT vOientState = CState INdient WHERE CientID = dientlD

8 : TEXT vdientZ pCode = CZi pCode IN dient WHERE dientID = dientlD
9 : TEXT vd i ent Phone = CPhone IN dient WHERE dientID = dientlD

10 : TEXT vdientFax = CFax INdient WHERE dientID = dientlD

11 : TEXT vdientEmail = CEmail INdient WHERE dientID = dientlD

Instead, the variable values can be populated using a SELECT command placed within an "On Exit"
Custom EEP, within the control where the client ID was entered.

-- On Exit EEP
SET VAR vA ientFirstName = NULL
SET VAR vd i ent Last Name = NULL
SET VAR vd i ent Conpany = NULL
SET VAR vd i ent Address1l = NULL
SET VAR vd i ent Address2 = NULL
SET VAR vOientGty = NULL
SET VAR vQientState = NULL
SET VAR vd i ent Zi pCode = NULL
SET VAR vd i ent Phone = NULL
SET VAR vd ientFax = NULL
SET VAR vd ientEmail = NULL
SELECT +
CFirst Nane, +
CLast Name, +
CConmpany, +
CAddr essl, +
CAddr ess2, +
Caty, +
CState, +
CZi pCode, +
CPhone, +
CFax, + +
CEmai | +
| NTO +
vOdientFirstNane INDIC ivl, +
vQientLastNane INDIC ivl, +
vdient Conpany INDICivl, +
vdientAddressl INDICivl, +
vAientAddress2 INDICivl, +
vdientGty INDICivl, +
vdientState INDICivl, +
vdientZ pCode INDICivl, +
vdientPhone INDICivl, +
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vCQientFax INDICivl, +
vQientEmail INDICivl +

FROM dient WHERE dientID = .vdientlD

RECALC VARI ABLES
RETURN

In the following, lookup data within a "ThirdParty" table, based upon a third-party payer ID, variables
were also used to display a range read-only information.

12
13 :
14
15 :
16 :

TEXT vTPPConract = TPPContract

TEXT  vTPPCont act Name = TPPCont act Nane IN ThirdParty WHERE TPP_ID = TPP_ID
TEXT  vTPPConpany = TPPConpany |N ThirdParty WHERE TPP_ID = TPP_ID

IN ThirdParty WHERE TPP_ID = TPP_I D

TEXT  vTPPCertificate = TPPCertificate IN ThirdParty WHERE TPP_ID = TPP_I D
TEXT vTPPNotes = TPPNotes IN ThirdParty WHERE TPP_ID = TPP_ID

These variable values can be populated using a similar SELECT command placed within an "On Exit"
Custom EEP, within the control where the third-party payer ID was entered.

SET VAR vTPPCont act Name = NULL
SET VAR vTPPConpany = NULL
SET VAR vTPPConract = NULL
SET VAR vTPPCertificate = NULL
SET VAR vTPPNot es = NULL
SELECT +
TPPCont act Nane, +
TPPConpany, +
TPPContract, +
TPPCertificate, +
TPPNot es , +
| NTO +
vTPPCont act Name INDIC ivl, +
vTPPConpany INDICivl, +
vTPPConract INDIC ivl, +
vTPPCertificate INDIC ivl, +
vTPPNotes INDIC ivl +

FROM ThirdParty WHERE TPP_ID = . vTPP_I D

RECALC VARI ABLES
RETURN

Other variables which perform calculations must remain in the Form Variables. The variables will continue
to be updated if any changes are made to the variables contained within the expressions.

* . 01)
*.07)

CURRENCY  vlnvoi ceTotal = (.vSubTotal + .vFreight + .vSal esTax)

17 : TEXT vDayOFWeek = (SGET(( TDWK(Dat eContarct)), 3,1))
18 : CURRENCY vSubTotal = (SUMExtPrice))

19 : CURRENCY vFreight = (.vSubTotal

20 : CURRENCY vSal esTax = (.vSubTot al

21 :

Note:

Using such technique, make sure to predefine all variables with appropriate data type as On Before Start
EEP, and clear all necessary variables as On Close EEP.

-- Example

On Before Start EEP

SET VAR vd ientFirstNanme TEXT = NULL
SET VAR vd i ent Last Nane TEXT = NULL
SET VAR vd i ent Conpany TEXT = NULL
SET VAR vd i ent Addressl TEXT = NULL
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SET VAR vd i ent Address2 TEXT = NULL
SET VAR vQientGty TEXT = NULL

SET VAR vd ientState TEXT = NULL
SET VAR vd i ent Zi pCode TEXT = NULL
SET VAR vd i ent Phone TEXT = NULL
SET VAR vd ient Fax TEXT = NULL

SET VAR vQ ientEmail TEXT = NULL
SET VAR vTPPCont act Name TEXT = NULL
SET VAR vTPPConpany TEXT = NULL
SET VAR vTPPConract TEXT = NULL
SET VAR vTPPCertificate TEXT = NULL
SET VAR vTPPNot es TEXT = NULL
RETURN

-- On dose EEP
CLEAR VARI ABLES i v% vd i ent % vTPP%
RETURN

You will also need to create two variables as Form Expression to capture the values for entered ClientID
and TPP_ID columns.

-- Exanpl e
nn : INTEGER vdientlD = (dientlD)
nn : INTEGER VvTPP_ID = (TPP_I D

1.27.4.2 Command Syntax in EEPs

As more and more R:BASE users discover just how powerful Entry/Exit Procedures (EEPs) can be in
forms processing, several methods have emerged that can help improve their performance.

Use Custom EEPs and Custom Form Actions

With the enhancement that all Custom Form Actions and Custom EEPs (Forms/Reports/Labels) are
executed in memory instead of temporary files (version 7.6 and higher), another way to speed up the
execution of EEPs is to move all the command file EEPs to Custom EEPs. This eliminates the need for
R:BASE to create the temporary files to the disk when executing a command file EEP. You can make the
transition to Custom EEPs by performing the following:

In the Form Designer, select one of the controls which references a command file EEP.

Right click on the control and select "Properties'.

From the "EEPs" tab, select the "Edit EEP..." button, which will display your EEP code in the R:BASE
Editor.

Use the keyboard shortcut [Ctrl] + [A] to highlight the entire contents of the command file EEP.
Use the keyboard shortcut [Ctrl] + [C] to copy the contents to the Windows clipboard.

Close the R:BASE Editor window to return to the control properties dialog.

Select the "Edit Custom EEP..." button, which will open the R:BASE Editor to store the code, only this
time the commands will be stored within the form itself.

Use the keyboard shortcut [Ctrl] + [V] to paste the entire contents of the command file EEP.
Select the "OK" button to return to the control properties dialog.

0. Remove the EEP file name from the "Custom" field so the EEP does not fire from the command and
the Custom EEP, and only the Custom EEP.

W=

Nouh

S o®

The control properties dialog should now alter the color of the "Edit Custom EEP..." button to yellow.

Leave the EEP Quickly

When writing an EEP, decide in the first couple of lines whether the user is going to stay in the EEP or
return to the form. For example, let's say you want the user to execute hundreds of lines of code if they
press [F2] inside a field. Here is one way to accomplish this:

SET VAR VLAST = (LASTKEY(0))
I F VLAST = '[F2]' THEN
{ HUNDREDS OF LI NES OF CCDE}
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ENDI F
RETURN

This EEP will work, but even if the user doesn't press [F2], it requires the reading of hundreds of lines of
code. The following structure is more efficient:

SET VAR VLAST = (LASTKEY(0))
| F VLAST <> '[F2]" THEN
RETURN
ENDI F
{ HUNDREDS OF LI NES OF CODE}
RETURN

This EEP is quicker because if the user doesn't press [F2], it evaluates only four lines of code. The bulk of
the code is evaluated only if the user does press [F2]. So, when processing lots of conditional commands,
use a GOTO command to jump to the end of the command file or use a RETURN command as soon as the
process is completed.

Keep the User Informed

Speed is a matter of perception as much as a value to measure. In fact, the fastest EEP is only as fast as
the user perceives it to be. Even if your EEP takes only 10 seconds or less to execute, by not informing
the user that something is going on, you risk leaving the impression that something is wrong with the
form.

To prevent user frustration, put a PAUSE command at the beginning of the EEP that lets the user know
the EEP is being processed. Something like "Calculating ... Please Stand By ..." is probably sufficient.
Example code for a PAUSE dialog with an oscillating gauge can be something like:

PAUSE 3 USING 'Calculating ... Please Stand By ..." +
CAPTION 'Calculating ..." | CON APP +

OPTI ON GAUGE VI SI BLE ON +

| GAUGE_COLCR [ R218, (228, B246] +

| GAUGE_I NTERVAL 10 +

| MESSAGE _FONT_NAME VERDANA +

| MESSAGE_FONT_SI ZE 10 +

| MESSACE _FONT_COLOR BLUE +

| THEMENAME Razzmat azz

-- Put your code, that takes a lot of time, here ...
-- Use CLS conmmand to clear the PAUSE 3 dial og

CLS

RETURN

Disable RBTI Variable Processing

An added PROPERTY APPLICATION is available parameter to specify if "RBTI Variable" (RBTI_¥*)
processing is enabled in forms. If perhaps the variables are seldom used in an application, the
processing may be turned off, as the variables are assigned in nearly all forms aspects. The property is
ON by default. To take advantage of the optimization, set the value to OFF upon the application startup.
Then, turn it ON only in forms that use the RBTI_* variable values. Make sure the property is turned OFF
again when the form is closed.

PROPERTY APPLI CATI ON CAPTURE_RBTI _FCORM VARS CFF

R:BASE Form Compression

Form Compression is an available R:BASE setting which allows you to store all R:BASE forms as
compressed within the large object data file (.RX4). The default value for Form Compression is set on.
With Form Compression, you are taking advantage of smaller amounts of data being transferred across
your network.
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However, with Form Compression enabled, you cannot view or search the SYS_DATA column details
within the in SYS_FORMS3 system table. One would be able to take advantage of this option for viewing
the raw details of the form.

To view the setting, choose "Settings" > "Form Designer" from the main Menu Bar. Within the
"Miscellaneous" panel, there is the "Use Compression" check box.

Fl Default Form Settings x
Eaitn Default Size
Width: BAD | = |«
Text Objects Height: 230 el
Edit Objects Align: None v

Auto Scroll

Default Font and Color

: . Default Form Background Color: |[C] Button Face |
ListBox/ComboBox Objects ey

Button Objects

AaBbYviz
Panel Objects
Caption Buttons
B Minimize Button
B Maximize Button
B Close Button

CheckBox/RadicButton Objects
Pop-up Menus

Default EEPs f'-fscellaneu:uus
f I;I Use Compression I

| Copy Form Designer -ERROR- Messages to the Clipboard
| Save Form with Preview

@
5
[ Show Farm Action Nesinner Hints

1.27.4.5 DB Grid and Enhanced DB Grid

In some cases, you can replace portion of your R:BASE form with a DB Grid or Enhanced DB Grid. With
the addition of so many new enhancements for the Grid control, it is becoming one of the most widely
used controls in R:BASE. Through these enhancements the DB Grid boasts more power for the developer
to customize how the DB Grid will be used and to best suit the client's needs. Other enhancements have
allowed the DB Grid to become more user-friendly for searching and editing records. And, with the latest
visual enhancements, a Grid can be customized to display colorful and compelling data representations.

A. DB Grid "Power"

e In addition to all Form System Variables, the variable RBTI_DBGRID_COLUMN holds the name of
focused "column" on DB Grid. This direct access to the control's focus allows you to see what is
being selected.

You can also take advantage of the following RBTI Form Variables:

o RBTI_DIRTY_FLAG - returns a 1 if any DB Control value(s) in the form is changed or 0 if
nothing was changed

RBTI_FORM_ALIAS - holds the name of focused form, if used AS alias.
RBTI_FORM_COLNAME - holds the name of the focused column DB Control on the form
RBTI_FORM_COLVALUE - holds the value of the focused column DB Control on the form
RBTI_FORM_COMPID - holds the value of focused DB/Variable Edit control's Component ID,
if defined

o RBTI_FORM_DATATYPE - holds the data type of the focused column DB Control on the form

O O O o
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o RBTI_FORM_DIRTYVAR - returns a 1 if any Variable Control value(s) in the form is changed
or 0 if nothing was changed

o RBTI_FORM_FORMNAME - holds the name of the current form. Particularly useful when using
the form-in-a-form technique and multiple forms are running at the same time.

o RBTI_FORM_MODE - holds the value of the current mode of the form, such as ENTER, EDIT
or BROWSE

o RBTI_FORM_TBLNAME - holds the name of the current table in a form. This is especially
useful when used within a multi-table form.

o RBTI_FORM_VARNAME - holds the name of the focused Variable Control on the form

o RBTI_FORM_VARVALUE - holds the value of the focused Variable Control on the form

e There are fourteen different EEPs available within Enhanced DB Grids.

On Entry into DB Grid

On Exit from DB Grid

On Entry into DB Grid Column
On Exit from DB Grid Column
On DB Grid Column Moved
On DB Grid Cell Click

On DB Grid After Cell Click
On Double Click

On Group Expression

On Column Widths Change
On Filter Change

On Mouse Enter

On Mouse Leave

On Top Left Change

O OO0 O0OO0OO0OO0OO0OO0OO0OOoOO0oOOoOOo

e Within the Enhanced DB Grid Properties and Enhanced Options, the following can be set on or off:

DB Grid Options Options

Editing [ Cell Hints [ Aute Width

] Show Editor Allow Tabs [[] Draw Graphic Field

Titles |:| Herizontal Scroll Bar D Show Footer

Indicator Yertical Scroll Bar [] Draw Bands

Column Resize ] Picker for DATE Fields [] Hot Track

Column Lines Show Hint [[] Bands over Titles

Row Lines Native Appearance Title Word Wrap

[] Row Select Grid Focus Navigation [ Show Filter Bar

[ Selection Tab Stop [ Sorted Filter List

[ Scrall Hints Skip Read Only Columns D Focus on Filter Bar

] Multiline Titles  [] Multiselect Navigation Events On Calculation
[] Title Ellipisis [ ] Persistent Field Value Color ] Hour Glass Cursor On Filter
[] Column Ellipisis [_] ENTER as TAB [ Sequence Mode

[ Record Mumber :

B. DB Grid "User Friendliness"

o

The Column Titles can be selected to sort the data in both ascending and descending orders.
The Grid Columns can be customized with your own specified color, font, and alignment for
both Title Properties and Column Properties. A "Read Only" setting is also available.

A DATE picker calendar can be displayed for DATE data type fields.

Cell hints can be added for additional end user instructions.

Titles can be extended to display multiple lines.

Title and column can be minimized with an ellipsis to suppress extra words.

The row record number can be displayed within the left side of the Grid.

o

O O o0ooo

C. Grid "Visual Illustration"
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o The Column Titles can be graphically enhanced with a multi-color gradient.

o A custom background and font color can be specified for when a row is selected.

o Custom zebra stripe colors can be added for alternate rows.

o Conditional background and font colors can be added per row based on table data.

1.27.4.6 Fewer Resultsin Lookup Controls

1.27.4.7

Lookup Combo Boxes, Lookup List Boxes and Lookup List Views are powerful controls to use in R:BASE
forms for displaying records. However, filling the contents of the controls with too many records will
decrease the speed in which the R:BASE form will load and refresh. It is also important to consider how
many lookup controls are used on the form in relation to the number of records they will retrieve.

There are several ways to avoid populating Lookup controls with a great number of records:

1.

2.

Use the "Display Distinct Value(s)" check box within the object's settings.

Issue a DIALOG command before the form is loaded to prompt the end user for data specific to the
results of the Lookup. Using the input within the Lookup's WHERE Clause will minimize the number of
records returned.

Issue a DIALOG command before the form is loaded to prompt the end user for data specific to the
results of the Lookup. Then, create a VIEW with resulting values and use the Lookup to display the
resulting value(s).

Fewer Resultsin Pop-up Menus

Pop-up Menus offer the end user a pop-up dialog window to choose from displayed values. However,
filling the contents of the pop-up with too many values will increase the amount of time the user must
search for their desired value, and will exhaust time when the dialog loads the available options.

There are several ways to avoid populating the pop-up menu with too many values:

1.

2.

Use the "Distinct Value(s)" check box within the Pop-up Menu settings.

Issue a DIALOG command before the form is loaded to prompt the end user for data specific to the
results of the pop-up menu. Using the input within the WHERE Clause settings of Pop-up Menu will
minimize the number of records returned.

Add a dynamic WHERE Clause within the Pop-up Menu settings in order to prompt the user for a
more specific result.

Examples of dynamic WHERE Clauses:

Example 01:

-- Dynam ¢ WHERE O ause (Conpany LI KE)
Message:

Enter First Few Characters of Conpany
WHERE O ause:

WHERE Conpany LI KE ' &% ORDER BY Conpany

Example 02:

-- Dynam ¢ WHERE C ause (Conpany CONTAI NS)
Message:

Ent er Conpany Nane:

WHERE O ause:

WHERE Conpany CONTAINS ' & CORDER BY Conpany

Example 03:
-- Dynam ¢ WHERE Cl ause (CustState =)
Message:
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Enter State:
WHERE d ause:
WHERE Cust State = '& ORDER BY Conpany
1.27.5 Operating in Single-User Mode

1.28

1.28.1

R:BASE is a multi-user system that can be used in single-user mode, which prevents other users from
connecting to the database. Purpose of operating in single-user mode would be for a database
administrator to perform structural changes or maintenance.

To operate in single-user mode:

1. Have all users disconnect from the database.
2. Enter SET MULTI OFF at the R> Prompt.
3. Reconnect one user to the database.

Increase Single-User Performance

If you do a process in a single-user environment, you will improve performance by using SET CLEAR OFF
before executing commands that change or add rows to the database. SET CLEAR OFF sets up a 5K
buffer to hold changes. Changes are written to disk when you SET CLEAR ON, when the buffer is full or is
needed for the next page of data, or when you disconnect the database or exit from R:BASE. CLEAR can
be set differently by individual workstations and is ignored in multi-user mode.

Problem Solving in R:BASE

Identifying the problem is the first, but not necessarily the easiest, step in solving problems. Often a
software problem starts as "The program doesn't work," or "it worked fine the last time I did it."
Obviously, this sentiment isn't identifying the real problem. The challenge in finding a solution, is
determining the real problem. Once the problem is identified, the solution follows.

Today's personal computer is an environment that can spawn untold problems-a complex piece of
hardware with processors, disk drives, keyboards, monitors and other devices connected by cables and
more cables. Accompanying the hardware is a complex operating system controlling the different
devices, and above all is the application software, for example, R:BASE with its relational tables, forms,
reports and programs. Many times a "computer problem" is not a problem at all, but simply a person's
inability to remember all the processes and possibilities. Computers are the most obedient creatures
around. They do exactly what they're told, nothing more and nothing less.

To get at the core of a problem, you need to eliminate some of the possible causes; fortunately, the
process of elimination moves quickly. The comparison technique of problem solving works well and
quickly with computer related problems to eliminate causes until only the actual problem remains.

Making a Comparison

Compare the situation that has the problem to a similar situation or environment without the problem,
and you should be able to find a difference. The difference leads to the cause of the problem, or at least
to an area to be investigated. You must, however, make the comparison before you can see the
differences that form the clues to the problem and thus the solution.

Compare the environment; the difference may be here. For example:

"It works on Joe's PC, but not on mine."”

"I just upgraded the operating system."

"I bought a new hard drive."

"I upgraded to a newer version of R:BASE."

"I swapped memory."

"I just installed a new operating system update."”

Compare the processes; the difference might be in the action or activity. For example:

"My program is running slower than it used to."
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"The totals in my report are much larger than they used to be."

"My program used to return to the menu, now it leaves me at an R> Prompt.”
"It only happens the second time I do it."”

"I modified my program, just a little bit."

Make a time comparison; the difference may be connected to the time of day. For example:

"The network always slows down at lunch time."
"At 9:00 every morning I get kicked out of R:BASE."
"It only happens when Mary is printing the Sales Report.”

Compare the problem with a similar situation. For example:

"It prints to the screen, but not to the printer."”

"It works from the R> prompt, but not in my application."”

"It works in the sample database, but not in my database.”

"It works when my database is local, not when it is on the network."

Sometimes it is hard to identify a difference. In fact there can be many situations with no apparent
difference or change at all. This may be the time to contact someone who can offer a solution or suggest
other areas to check.

1.28.2 Comparing R:BASE Installations
Below is a list list of R:BASE areas to compare between computers when trying to isolate a problem.
Version and Build number

Database
¢ Name
e Size of files
e Location (local or network)
e Passwords
e AUTOCHK

Tables
¢ Name
Number of Rows
Columns
Name
Autonumbered
Indexed (single column, multi-column)
Computed
Constraints
Rules

Views

e Select command
Linking columns
Where clause
Correlation names
Outer Join
Union
Place holders
Aliases

Settings

e Messages
Error Messages
TRACE
WHILEOPT
SCRATCH
ZERO
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Multi-User Settings
FASTLOCK
INTERVAL
LOCK
MULTI
NAME
QUALCOLS
REFRESH
ROWLOCKS
STATICDB
TIMEOUT
VERIFY
WAIT
RBADMIN

Command Files
Command syntax
Comments

Codelock

Start up files
Variables

Name

Data type
Values
Expressions
Functions

Forms
e Add data or edit data
e Where clause
e Order by clause
e Form settings

e Number of Tables/Views

e Table settings
e Column relationships
e Region
e Tiered
e Field locations
e Field settings
e Default values
e Pop ups

e Entry Exit Procedures (see Command Files)

e Field level

e Row/Table level

e Form-in-a-form
e Custom Form Actions

o Lookups (same-table/other-table)

e Variables

Dependent
Values
Expressions
Functions

Reports

e Driving Table/View

e Column relationships
Print command
Where clause
Order by clause
Variables

e Lookups

o Expressions

e Functions

Application environment (forms, code, EFF, RBA)

Column/variable definition
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Data type
Order
Value
Calculate On
e Report Actions
e Custom EEPs
e Breakpoints
e Columns
e Reset variables
e Form feeds
e Page Setup
e Paper Size
e Paper Source
e Layout
e Margins
e Report Bands
e Report/Page/Break Headers
e Detail lines
o Break/Page/Report Footers
Lines/boxes
Column/Variable locations
Pass Setting
Cache Pages

1.28.3 Comparing Hardware and Environment

Computer

e Brand of the computer

e Type of CPU

¢ Amount of memory

e Stand-alone or on a network
e Size of the hard drive(s)

e Free (available) disk space
e Network Interface Card

e Video driver

e Screen saver

Operating System
e Version
e Updates
e ODBC

Printer
e Type of printer
e Brand of printer
e Parallel, USB, network printer connection
e Print spooler
e Printer driver
Network System
e Permissions
Brand
Version
Search mappings or path
Group/permission settings
File attributes
Dedicated server

1.28.4 Before You Call

Before you call someone, take a look at any differences you have identified. The difference might
Indicate who to confer with on possible causes. If the problem occurred when you changed hardware,
then call your hardware technician. If the problem occurred when you switched operating systems, then
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contact the manufacturer of the operating system. You should contact R:BASE Technologies Technical
Support at mailto:support@rbase.com for issues related to your R:BASE program. An experienced
support technician has a good idea where to look for solutions based on the description of the problem.
Our technicians can help you to identify differences and make comparisons for arriving at a solution.

The list of items to compare or check is long and by no means complete. You do not have to compare
every item when problem solving. Compare the areas involving your problem to those areas where you
may recently have made some type of change. Often finding one difference or change will lead to the
next comparison to make and help you solve the problem.

When you have identified those things that have changed, you should be very close to the cause of the
problem. Now it is time to check the R:BASE help documentation for the information that might offer a
solution, or resources available to you.

In-line Help [F1] included with the product:

RBG.chm
Forms.chm
Reports.chm
Applications.chm
EForms.chm
QBE.chm
Labels.chm
Tutorial.chm
Gateway.chm
DataBrowseEdit.chm
DBExplorer.chm
Codelock.chm
RBDefine.chm
RBEdit.chm
RPrompt.chm
Trace.chm
STProcedure.chm

PDF documentation included with the product:

Command Index
Function Index
Reference Index
Database Maintenance
Database Conversion Guide
Getting Started Guide
Forms Manual

How To Manual
Programming In R:BASE
Quick Installation Guide
Beginners Tutorial
What's New In R:BASE

When these resources have been exhausted, and you have not been able to find a solution, it is time to
contact technical support. Because you have taken the time to research the problem, a support
technician has an easier time discussing the solution, or offering alternatives and suggestions for your
problem. When you make the proper comparison, you can find the difference that leads to a solution.

Purpose of a Rule

A data entry rule ensures that the data entered into a column meets the criteria you specify. You can use
rules to do the following:

e Prevent duplicate information from being entered. For example, a new stock number cannot be the
same as an existing one.

o Verify that the data being entered corresponds with data elsewhere in the database. For example,
the product stock number must exist in a table before you enter a sales transaction for the product.
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e Prevent a row from being deleted if it corresponds with data elsewhere in the database. For
example, if a transaction refers to a customer, the customer cannot be deleted from the customer
table.

e Define a value range. For example, when you enter a salary, it must be between $15,000 and
$50,000. You can either specify a maximum value, a minimum value, or a range of values.

When you enter or edit data, R:BASE checks the data you enter with the corresponding rules. If the
conditions of a particular rule are not met, R:BASE displays the error message defined for that rule and
does not add the row. You can turn the rules setting on or off; the RULES setting must be on for R:BASE
to check them.

As you use and modify the tables in your database, you might need to revise the data entry rules. For
example, if you rename a column or table used in the WHERE clause of a rule definition, you must update
the rule to reflect the change.

You can delete rules that no longer apply to your database. For example, delete rules that are associated
with a column you have deleted from a table.

See also:
DROP Command
LIST Command
RENAME Command

RULES Command
SET RULES Command

1.30 R:BASE Engine RDEBUG Setting

The R:BASE Engine RDEBUG setting is available to create a log file to help understand possible issues
when running R:BASE commands and using ODBC with foreign data sources. The log file will contain
Engine Functions as R:BASE establishes and frees connections, executes SQL statements, retrieves data
and values, controls transactions, and handles data and values.

To enable debugging, add the RDEBUG setting to your R:BASE product configuration file, which creates a
log file of the R:BASE Engine Functions.

The following provides the supported use of the RDEBUG setting in the configuration file:
01. - Debugging is off

RDEBUG OFF

02. - Debugging is on, where a log file is created in C:\

RDEBUG ON

03. - Debugging is on with a file path and name. For the below, the rbengine.log file is created in the C:
\Temp\RDEBUG\ folder.

RDEBUG ON C: \ Tenp\ RDEBUG r bengi ne. | og

After the DEBUG setting has been turned ON or OFF, R:BASE must be restarted in order for the setting to
be recognized.

Important: The debug setting and logging adds overhead to the R:BASE engine and performance will
decrease. After logging has been captured for a desired event where an issue occurs, the debug setting
should be set to OFF in the configuration file.

When RDEBUG is OFF the log file may remain in the configuration file.

RDEBUG OFF C:\ Tenp\ RDEBUG r bengi ne. | og
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1.31.1.1

The default location for the R:BASE configuration files is in "C:\Users\Public\RBTI", with
RBENGINE11.CFG used for R:BASE 11.

Referential Data Integrity in R:BASE

By definition, referential integrity is a property of data which, when satisfied, requires any field in a table
that is declared a foreign key can contain only values from a parent table's primary key.

In legacy R:BASE versions, data integrity and referential integrity had to be enforced through rules and
programming. They are now a part of the database structure called constraints and are automatically
enforced when defined. The constraints that can be defined include:

Primary Key
Foreign Key
Unique Key
Unique Index
Not NULL

Constraints

Constraints provide automatic, database-wide data integrity and referential integrity. The not null
constraint restricts data entry. No matter what method is used to enter data, the constraint verifies that
the specified column has a value and the value is unique.

The primary key, foreign key, and unique key constraints provide both data integrity and referential
integrity. The primary key column is automatically not null and unique. Deletions to a table with a defined
primary key are automatically restricted if a referenced foreign key is defined. A value cannot be
entered into a table with a foreign key unless that value exists in the referenced primary key table.

Constraints are similar to rules in that they indicate valid values or conditions that must be met in a table
or column before data can be added, changed, or deleted. For instance, deleting a record that
contains a value referred to by a foreign key in another table would break referential integrity.

Some constraints automatically define indexes when they are created; where they use the index to
quickly check the condition. For example, a primary key is a constraint and an index is created on the
primary key column(s). A constraint may use an index, but constraints and indexes are two different
things. Constraints and indexes are created and listed separately. Constraints are commonly used to
refer to primary and foreign keys.

Constraint Benefits Over Rules

Using rules to enforce these same data constraints required several different rules. You would need a
rule to prevent duplicates (replaced by the primary key or unique constraint), verify a value rules
(foreign key), and require a value rules (not null). In addition, you would need to define delete rules to
prevent rows being deleted from the primary key table if there were matching rows in the foreign key
table. If you wanted to prevent users from changing a primary key value that exists in the foreign key
table, you would need to define an additional verify a value rule. Other constraint benefits over rules
include:

e Easier to define
e Cannot be turned off, and are always in place
e Faster performance

Primary Key

A primary key is a column, or set of columns, that uniquely identify a row, meaning that each value in a
primary key column is unique. As a constraint, the primary key prevents duplicate (non-unique) and null
values from being entered into the column.

A primary key could be something like an employee id column in an employee table or it could be a
combination of the customer's id and the customer's phone number.
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Notes:

e Only one Primary Key can be defined per table.

e Defining a Primary Key automatically enforces "not NULL" and "unique" constraints on the
column(s).

e A Primary Key cannot be defined if any one of the columns included in the desired key already
have a NULL or duplicate values.

¢ R:BASE automatically builds an index on the specified column(s) when a Primary Key is defined.

e Every table should have a column or set of columns that identify a row, and (in a well-designed
database) should have a Primary Key.

e A Primary Key definition is used instead of a Rule to prevent duplicates, and has the advantage of
faster performance. It is recommended to delete the rules and indexes that are no longer needed
before defining a Primary Key constraint.

1.31.1.2 Foreignh Key

Like a primary key, a foreign key is a column or a group of columns. Foreign keys are also used to
ensure that only valid data is entered into a column. A foreign key matches the values in a particular
primary key or unique key constraint which is defined in a different table.

Primary and foreign keys must also match in terms of the specified columns. If you have a multi-column
primary key, you can not have single column foreign keys reference it. If you have a multi column
foreign key, it cannot reference a single column primary key. When a primary key is defined as more
than one column, those columns are treated as a whole. Primary and foreign keys must match exactly.
Thus, if your primary key is defined as text, then the corresponding foreign keys referencing it must also
be text.

Primary and foreign keys automatically preserve referential integrity. You cannot delete a row from a
table with a defined primary key if there are referenced foreign keys, thus you can never have detail
records without a matching master record.

You can delete a row from a table with a foreign key. You cannot add a row to table with a foreign key
defined unless the value entered matches a value in the referenced key table.

By default, users cannot update a primary key value if there are references, thus ensured that linking
columns always match. The same applies for updating primary key values if there is not matching values
in the referenced foreign key. However, implementing the r:base Cascade feature on primary keys will
allow such changes. When a primary key is defined as a "cascading" primary key, the referenced foreign
key values are automatically updated, deleted, or both. This allows the ability to update or delete
referenced primary key values and retain the referential data integrity.

Notes:

e A Primary Key can exist without a Foreign Key, but a Foreign Key cannot exist without a Primary
Key.

e A Foreign Key is always defined to reference a Primary Key or Unique Key.

e A Foreign Key automatically checks that the values in the Foreign Key exist in the referenced key.

e Many Foreign Keys can be defined in one table, and many Foreign Keys in different tables can
reference the same Primary Key.

e Once Primary and Foreign Keys are defined accordingly, R:BASE automatically preserves the
referential data integrity.

e A Foreign Key replaces a "Verify a value RULE".

e An index is automatically built when a Foreign Key constraint is defined.

e Itis recommended to delete rules and indexes that are no longer needed before defining a Foreign
Key constraint.

1.31.1.3 Unique Key
A unique key is a column or set of columns that uniquely identify a row; in other words, each value in a
unique key column is unique. A unique key constraint prevents duplicate (non-unique) and null values
from being entered into a table. The only difference between a unique key and a primary key is that you
can define multiple unique keys per table.
Notes:

e A Unique Key constraint can replace a "Require a unique value" rule.
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e A Unique Key constraint automatically builds an index.
1.31.1.4 Unique Index
A unique index is an index that uniquely identify a row. A unique index constraint prevents duplicate
values from being entered into a table, and can prevent null values, if defined. The differences between a
unique key and a unique index is that the unique key must be defined a Not NULL.
Notes:

e A Unique Index constraint can replace a "Require a unique value" rule.

¢ A Unique Index constraint can replace a "Require a value" rule.

e A Unique Index constraint automatically builds an index.

1.31.1.5 Not NULL
Placing a not null constraint on a column requires that the data in the column must contain a value, and
cannot be null. This prevents users from adding a "blank" value. A not null constraint cannot be added if
the column already contains null values.
Notes:

e A not null constraint can replace a "Require a value" rule. R:BASE does not build an index for a not
null constraint, but since it stores the not null as part of the column definition, it is able to check
the constraint faster than it could check the rule.

o If null values already exist, the values must first be edited to actual data values, before the not
null constraint can be added.

1.31.1.6 Comparison of Constraints
Constraint Unique Not NULL Indexed Can Be Multi-Column|Can Replace
Referenced | Constraint a Rule
Primary Key Yes Yes Yes Yes Yes Yes
Foreign Key No Intended Yes No Yes Yes
Unique Key Yes Yes Yes Yes Yes Yes
Unique Yes Optional Yes No Yes Yes
Index
Not NULL No Yes No No No Yes
1.31.2 Cascade

Cascade is a referential integrity setting that can be applied to primary key tables, which maintains
primary/foreign key relationships automatically. The Cascade options include:

o Update
e Delete

Cascading updates enforce that when a primary key value is updated, the corresponding value in the
foreign key table(s) will also be updated.

Cascading deletes enforce that when a primary key value is deleted, the corresponding value in the
foreign key table(s) will also be deleted.

By not specifying either Update or Delete, both Cascade restrictions will be enforced upon the
primary/foreign key tables and will prevent the values from being altered or deleted in the primary key
table.

Separate Update and Delete data restrictions can allow a Cascade to be enforced for records that are
updated, but not enforced when records are deleted, in order to avoid an accidental or undesired record
delete. For example, if you either Update or Delete a primary key value from a table, the corresponding
foreign key values are updated or deleted automatically. A Cascade can applied to Update, Delete or
both to specific primary keys.

Cascade can be defined through the R:BASE command syntax using either the CREATE TABLE or ALTER
TABLE commands. Cascade can also be set within the Data Designer when viewing the table properties.
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Table Mame: Customer

Table Description:  Customer Information

Additional Options

[ Temporary Table

[l In-memory Table

Cascade

Update Delete

Notes:

e Cascade can only be added to tables with defined Primary Keys.
e Cascade can be set to Update, Delete, or both.

1.31.3 Defining Constraints

Constraints are defined using the Data Designer or through the CREATE TABLE or ALTER TABLE
commands.

Before defining primary and foreign key constraints, decide which column or columns and which tables
are best suited for the primary key. The column or columns selected should be the ones that uniquely
identify the row from other rows in the table, and the table should be the one where that value is first
entered into the database and is unique. Linking columns are generally good candidates for primary,
foreign key constraints. For example, in the Concomp sample database, the empid column is used to link
data in the Employee table with data in the Transmaster table and data in the Salesbonus table. Since a
record is first entered into the Employee table, and when data is entered into the Transmaster or
Salesbonus tables a matching record must already exist in the Employee table, the empid column in
Employee becomes the primary key. The empid columns in Transmaster and Salesbonus become foreign
keys referencing the Employee table primary key.

The direct benefit gained from designating empid as a primary key in the Employee table and foreign
keys in the Transmaster and Salesbonus tables is the protection for your data from inadvertent changes.
The empid value in Employee cannot be changed when there is a matching row in the Transmaster or
Salesbonus table. Rows cannot be deleted from either table. When adding data to Transmaster or
Salesbonus you automatically require a matching value in Employee without having to define a rule.

The Data Designer

Launching the Data Designer to defined constraints can be performed directly within the Database
Explorer window. Select the "Tables" option from the Group Bar to view the available options. Then,
highlight a table, and select "Design Table...".

Copyright © 1982-2025 R:BASE Technologies, Inc.



278

R:BASE 11 Reference Index

Mew Table...

Aol New Table Wizard..
-_?:_:',r Open Table
(75 Open Table WHERE...

Open Table As ...

=

£2| Design Table...

_551 Copy Table...

SBC Rename Table...

g Change Comment...

aﬁ Find Column in Table...

ﬂ Refresh
':5:) Help
(Note: With an existing table selected, all of the above selections become enabled.)

The "Columns" option will display the defined columns for the table, where the "Not NULL" constraint can
be enabled.

No‘gNULL MULL Message: Value for column EmplLMName cannot be null

The "Key/Indexes" option allows users to create primary key, foreign key, unique key, and unique
index table constraints. The "New Key" option allows users to create a new key/index
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Table

4

4

Columns

Keys/Indexes &

5@ New Key
x Delete Ke

=

{\':) Help
ﬁg Save and Close

=
@ Save and Close with "MOCHECK"

ﬁ Cloze

Rules

4

4

Triggers

When creating a new key, the "Select Columns" dialog appears first allowing you to select the column(s)
and sorting order (Ascending/Descending) before defining the key.
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Fil select Columns O >

Column Mame
Contact

CustlD (Custorner ldentification Mumber)
ContFMame (Customer Contact First Mame)
ContLMame (Customer Contact Last Mame)
ContPhone (Customer Contact Phone Mumber)
ContFax (Customer Contact Fax Mumber)
ContCell (Customer Contact Cellular Mumber)
ContPager (Customer Contact Pager Mumber)
ContEMail (Customer Contact E-Mail Address)
Continfo (Customer Contact Motes)
LastContactDate (Last Contact Date)

o Ascending [ Descending Add

Current Selection:

ContlD ASC

Remove

Mowve Up Mowve Down

» Cancel

The "New Key/Index" dialog will display allowing for the creation of a primary key, foreign key, unique
key, or index. If the Data Designer is launched for a table where a primary key is already defined, the

option to specify a "Primary Key" type will be disabled. When adding a Primary Key, the options for "Not
Null" and "Unique" are disabled by default and cannot be altered.

Custom constraint violation error messages can be specified for when an attempt is made to compromise
the table's primary key referential integrity.

Copyright © 1982-2025 R:BASE Technologies, Inc.



Reference Index 281

1 New Key/Index m] x
Type

© Primary Key
() Unique Key
O Index

() Foreign Key

Case Sensitive

Message

Message on insert of Primary Key value which is not unique:
Values for rows in Contact must be unigue

Message on delete of Primary Key value also in referencing Foreign Key:
Cannot delete - values exist in another table

Message on update of a Primary Key value also in a referencing Foreign Key:
Cannot update - values exist in another table

Table: Contact Columni(s): ContlD

 OK X Cancel | @) Help

When adding a Unique Key, the options for "Not Null" and "Unique" are disabled by default and cannot be

altered. Custom constraint violation error messages can be specified for when an attempt is made to
compromise the table's unique key referential integrity.

P71 New Key/Index m] X
Type

Primary Key
© Unique Key
) Index

() Foreign Key

[0 Case Sensitive

Message

Message on insert of a Unique value which is not unique:
Values for rows in Customer must be unique

Message on delete of a Unique value also in a referencing Foreign Key:
Cannot delete - values exist in another table

Message on update of a Unique value also in referencing Foreign Key:
Cannot update - values exist in another table

Teble: Customer Column(s): CustEMail

0K X Cancel @) Help

When adding a Foreign Key, the options for to specify the referenced table and primary key is available.
Along with a primary key, a unique key cal also be referenced by a foreign key. Custom constraint

violation error messages can be specified for when an attempt is made to compromise the table's
foreign key referential integrity.
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1 New Key/Index

a X
Type
Prirnary Key Referenced Table: Column(s):
) Unique Key Customer (Custorner Information) « | CustlD {Customer [dentification Number)
O Index Referenced Key:
[«] Foreign Key #57 =
Message

Message on insert of a Foreign Key value not in the referenced table:
Cannot insert - value does not exist in Customer.

Message on update of a Foreign Key value to one not in the referenced table:
Cannot update - value does not exist in Customer.

Table: Contact Columnis): CustlD

 OK X Cancel | @) Help

When adding a Index, the options for "Not Null" and "Unique" are optional. By enabling the

"Unique"setting, the index will be defined as a unique index. A custom constraint violation error message
can be specified for when an attempt is made to enter a non-unique value.

I New Key/Index m] x
Type

Primary Key (-] Unique

(O] Case Sensitive
© Foreign Key [ NOT NULL (Partial Index)
Message and Index Name

Message on insert of a value which is not unique:

Walues for rows in Customer must be unique

Enter name for this Index:

CustomerEmail

Teble: Customer Column(s): CustEMail

0K X Cancel @) Help

Commands

Defining a primary key or unique key constraint with the CREATE TABLE or ALTER TABLE commands

requires the column be explicitly defined as NOT NULL as well as the unique or primary key designation
For example,

CREATE TABLE t bl nanme (col nane datatype NOT NULL PRI MARY KEY, )

Below are examples of the ALTER TABLE command to create a primary key for the Employee table, and
to create a foreign key for the Employee table that references the Titles table.

ALTER TABLE " Enpl oyee™ ADD PRI MARY KEY +

(CEnplD ) +

(" There nust be a unique id nunber per enployee.', +
"You cannot delete an enployee id that

is being referenced in another table.', +
' Cannot change enpl oyee id val ue that

is referenced in another table.")

ALTER TABLE " Enpl oyee’ ADD FOREl GN KEY +
( “EnpTID )+
REFERENCES "Titles' +

(" You nust enter an enployee id nunber that exists in the Titles table.', +
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"You cannot update the title id to this val ue,

the Titles table.")

use a value that exists in +

The following example displays the CREATE INDEX command to create a unique index.

CREATE UNI QUE | NDEX TU I

1314

Listing Constraints

ON " Tl nvoi ceHeader ®

("TTransI D' ASC)

283

The LIST command is used to display information about a database. Additional parameters to display
specific constraint information include:

e LIST
LI ST
LI ST
LI ST
LI ST
LI ST

LIST CONSTRAINTS shows primary key, foreign key, unique key, and Not NULL constraints. The

CONSTRAI NTS
PKEYS

FKEYS

UKEYS

| NDEXES
CASCADE

constraint ID, the type of constraint and if it is referenced, the table name, and table references if the
key was a foreign key are displayed. Unique indexes are listed next with the index name, table and
column names. Not null constraints are listed last with the table and column names.

R>LI ST CONSTRAI NTS
Id Type

#31 PRI MARY KEY
#33 PRI MARY KEY
#41 FOREI GN KEY
#43 FOREI GN KEY
#42 FOREI GN KEY
#44 FOREI GN KEY
#45 FOREI GN KEY
#34 PRI MARY KEY
#35 PRI MARY KEY
#47 FOREI GN KEY
#46 FOREI GN KEY
#36 PRI MARY KEY
#49 FOREI GN KEY
#48 FOREI GN KEY
#51 FOREI GN KEY
#50 FOREI GN KEY
#52 FOREI GN KEY
#37 PRI MARY KEY
#38 PRI MARY KEY
#53 FOREI GN KEY
#39 PRI MARY KEY
#40 PRI MARY KEY
Uni que | ndexes:

I ndex Nare

U _Conp

REFERENCED
REFERENCED

REFERENCED

REFERENCED

REFERENCED
REFERENCED

REFERENCED

Tabl e Nane

NOT NULL Constraints:

Conponent

Sal esBonus
ConmpUsed
CompUsed
ProdLocati on
Level s

Level s

Pr oduct

| nvoi ceHeader
| nvoi ceHeader
| nvoi ceHeader
| nvoi ceDet ai

| nvoi ceDet ai
Cont act Cal | Not es
Cont act Cal | Not es
Cont act

Cont act
Titles

Enpl oyee

Enpl oyee

St at eAbr

Col utm Narre

Ref er ences

Enpl oyee
Conponent
Pr oduct
Pr oduct
Pr oduct

Cust oner
Enpl oyee

Pr oduct

I nvoi ceHeader
Cont act

Enpl oyee

Cust omrer

Titles
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Tabl e Nanme Col utm Nane

Cust oner Cust I D

Conponent Conpl D

ProdLocat i on OnHand

Level s ModLevel
Model

Pr oduct Model

I nvoi ceHeader Transl D

Cont act Cal | Not es Cal | Ti ne

Cont act Cont|I D

Titles EnpTI D

Enpl oyee Enpl D

St at eAbr State

LIST PKEYS shows only primary keys. The constraint ID, the type of constraint and if it is referenced,
and the table name.

R>LI ST PKEYS

Id Type Tabl e Narme Ref er ences
#31 PRI MARY KEY REFERENCED Cust orrer

#33 PRI MARY KEY REFERENCED Conponent

#34 PRI MARY KEY Level s

#35 PRI MARY KEY REFERENCED Product

#36 PRI MARY KEY REFERENCED | nvoi ceHeader
#37 PRI MARY KEY REFERENCED Cont act

#38 PRI MARY KEY REFERENCED Titles

#39 PRI MARY KEY REFERENCED Enpl oyee

#40 PRI MARY KEY St at eAbr

LIST FKEYS shows only foreign keys. The constraint ID, the type of constraint, the table name, and table
references are displayed. LIST UKEYS displays similar results.

R>LI ST FKEYS

Id Type Tabl e Nane Ref er ences
#41 FORElI GN KEY Sal esBonus Enpl oyee
#43 FORElI GN KEY ConmpUsed Conponent
#42 FORElI GN KEY ConmpUsed Pr oduct
#44 FOREI GN KEY ProdLocati on Pr oduct
#45 FOREI GN KEY Level s Pr oduct
#47 FOREI GN KEY | nvoi ceHeader Cust omrer
#46 FORElI GN KEY I nvoi ceHeader Enpl oyee
#49 FOREI GN KEY I nvoi ceDet ai | Pr oduct
#48 FOREI GN KEY I nvoi ceDet ai | I nvoi ceHeader
#51 FOREI GN KEY Cont act Cal | Not es Cont act
#50 FORElI GN KEY Cont act Cal | Not es Enpl oyee
#52 FOREI GN KEY Cont act Cust orrer
#53 FORElI GN KEY Enpl oyee Titles

LIST INDEXES will display all database indexes, and notes if a unique index is defined with (U) to the left
of the index name.
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R>LI ST | NDEXES

Nunber of |ndexes in Database RRBYWL7 is 54.

| ndex Nane Tabl e Nane Col umm Nane
Cust State Cust oner Cust State
(U U _Conp Conponent ConpDesc

LIST CASCADE displays tables with CASCADE, and whether UPDATE, DELETE, or BOTH is enabled.

R>LI ST CASCADE
Tables with CASCADE flag in the Database RRBYW.9

Name Cascade Type
Cust oner CASCADE BOTH
Enpl oyee CASCADE BOTH
Titles CASCADE BOTH

The LIST command can also be used to display constraints for a single table. When specifying an
individual table, the referenced column names are also displayed.

R>LI ST CONSTRAI NTS FOR Enpl oyee
Tabl e Nare: Enpl oyee

Id Type Col um Nanme(s) Ref Table Name Ref Col umm Nane(s)

#53 FOREI GN KEY  EnpTI D Titles EnpTI D
#39 PRI MARY KEY  Enpl D

NOT NULL Constraints:
Tabl e Nanme Col utm Nane

Enpl oyee Enpl D

R>LI ST FKEYS FOR | nvoi ceHeader

Tabl e Nane: | nvoi ceHeader

Id Type Col um Name(s) Ref Table Name Ref Col umm Nane(s)
#47 FOREI GN KEY Cust1 D Cust oner Cust1 D
#46 FOREl GN KEY Enpl D Enpl oyee Enpl D

1.31.5 Removing Constraints

A primary key constraint that is referenced by a foreign key cannot be removed until the foreign key
constraint has first been deleted.
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If a column was first defined as not null, and then as a primary key, the not null constraint on the column
cannot be removed until the primary key constraint has been removed. Removing a primary key
constraint does not remove the NOT NULL part of the constraint. That must be removed separately.
Constraint Messages

When primary key, foreign key and not null constraints are defined, custom violation messages can be
entered. The messages cannot be added or modified after the constraint is defined. The constraint must
be deleted and re-defined to add or modify custom messages.

The following is an example of a constraint violation error message.

Constraint Error =

o You cannot delete an employee |0 that is being referenced in another table,
oK

Using two RBTI System Variables, the font size and color can be adjusted for the constraint error
message. The variables are:

e RBTI_CEM_FONTSIZE
e RBTI_CEM_FONTCOLOR

Using the following commands, the constraint error message will display a blue font size of 14

SET VAR RBTI _CEM FONTSI ZE | NTEGER = 14
SET VAR RBTI _CEM FONTCOLOR TEXT = BLUE

Constraint Error >

[@y You cannot delete an employee ID that is being referenced in another table.

OK

Reserved Words

Do not use reserved words or any shorter forms of them as names for columns, tables, or views. As a
rule, if the word is a reserved word, R:BASE will flag it. R:BASE will not allow you to use a reserved word
as a column or table name, but this MAY NOT always be the case. For example in the table designer,
R:BASE may not warn you about REF, short for REFERENCES, but REF will not be allowed in a
command file. If a particular column or table is giving you problems, please check out the list below and
consider all shortened versions of the words listed here.

The following is a list of all reserved words.

#DATE LE
#PI LEAD
#TIME LIKE
ADA LIMIT
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ADD

ALL

AND

ANY

AS

ASC
ASCII

AT
AUTHORIZE
AUTONUMBER
AVERAGE
AVG
BEGINS
BETWEEN
BLINKING
BOTH

BY
CASCADE
CHARACTER
CHECK
CMDHIST
COLUMNS
CONSTRAINT
CONTAINS
CONTINUE
COUNT
CURRENT
CURSORS
DATA
DBCONN
DECIMAL
DESC
DISTINCT
DUPLICATE
END
ENDC

EQ
ESCAPE
EXCEPT
EXECUTE
EXISTS
EXPLAIN
FAILS
FILL
FLOAT
FOR
FOUND
FROM
FULL

GE

GO

GOTO
GROUPED

INDEX
INDICATOR
INTO

IS

KEY
KEYBOARD
LAG
LANGUAGE
LAST

LISTREL
LT

MAX
MAXIMUM
MIN
MINIMUM
MODULE
MPW

NE
NOCHECK
NOFILL
NONE
NONUM
NOT
NULL
NUM

PARTITION
PLI
PRECISION
PRINTER
PRIVILEGE
PROCEDURE
PUBLIC
READ
REFERENCES
RPW
SCHEMA
SCREEN
SECTION
SELECT
SMALLINT
SOME
SORTED
SOUNDS_LIKE
SQLCODE
SQLERROR
STATICVAR
STDEV
STRUCTURE
SUM

TABLE
TABLES
TEMPORARY
TERMINAL
TIJOURNAL
TO

UNION
UNIQUE
USING
VALUES
\VARIANCE
VIEWS
WHERE
WITH
WORK

287
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Of the above, the following are new reserved words added with the release of R:BASE 11.

e CMDHIST
e STATICVAR
o EXPLAIN

e DBCONN

e TJOURNAL

SQL - Information

Structured Query Language (SQL) commands provide a standard, machine-independent relational
database language.

The American National Standards Institute (ANSI) provides a basic description of the SQL language. The
R:BASE/Oterro database provides a superset of this standard. The Oterro database implementation
meets the requirements of ANSI 1989 Level 2 SQL with 1992 extensions.

SQL, a language developed specifically for relational databases, enables you to define, modify, and
query a relational database. SQL is not a programming language, but a standard set of commands that
work with a relational database.

The R:BASE/Oterro database incorporates the SQL commands into its broader range of commands. SQL
commands are not treated separately in the Oterro database command because they are not special in
any sense. SQL was originally defined as and must be considered an intrinsic part of a database
management system.

SQL provides the following sets of commands:
Data Definition Language
Includes the commands needed to create the basic database structures—tables, columns, and views.

ALTER TABLE (extension to SQL)
COMMENT ON (extension to SQL)
CREATE INDEX (extension to SQL)
CREATE SCHEMA AUTHORIZATION
CREATE TABLE

CREATE VIEW

DROP INDEX (extension to SQL)
DROP TABLE (extension to SQL)
DROP VIEW (extension to SQL)

Data Manipulation Language
Provides modification and query capabilities.

DELETE
INSERT
SELECT
UPDATE

Data Security Language Commands
Control access to the database.

e GRANT
o REVOKE (extension to SQL)
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Transaction Processing Commands
Control when data is saved in the database, thereby allowing the restoration of data to a previous state.

e SET AUTOCOMMIT (extension to SQL)
e SET LOCK (extension to SQL)

e SET MAXTRANS (extension to SQL)

e SET TRANSACT (extension to SQL)

1.34 Startup Files

A startup file is a command file that executes automatically when you launch R:BASE, such as
CUST.DAT. A startup file for a custom R:BASE application ensures that users start the application the
same way each time. The startup file is usually included in the same directory as the database and
application files to start R:BASE, specify settings for the custom application, set up certain environment
variables, enter passwords, create temporary tables, and/or close R:BASE when the application is closed.

A startup file can be an R:BASE command file (.DAT, .RMD, .CMD) or an R:BASE application file (.RBA).

Startup files can be specified in two ways:

1. Desktop Shortcut Properties
Within the "Target:" field of a desktop icon's shortcut properties, you can specify a startup file.
Specify your startup file in the "Target:" field after the R:BASE executable name. Then, separate the
R:BASE executable and startup file with a space.

2. R:BASE Configuration File
Inside the configuration file a startup file can be specified with the STARTUP parameter. This tells
R:BASE to run the specified file when launched. To specify a startup file in the configuration file, you
can edit the configuration file directly, or use the "Display" tab within the R:BASE Configuration

Settings dialog. To access the Configuration Settings dialog, choose "Settings" > "Configuration
Settings" from the main Menu Bar.

To edit the configuration file directly, start the R:BASE Editor and open the configuration file.

Before the OPTIONS parameter, insert the line STARTUP filespec. For example:

; Launch on Startup

1

MVENU
STARTUP C:\ RBTI \ RBGL1\ Mai nDat a\ NewSet . dat
OPTI ONS

Notes:
o If a startup file is specified in both the configuration file and the desktop shortcut, R:BASE executes
the commands in the startup files specified in the configuration file first, then any file specified after
the R:BASE executable.

o If an RBASE.DAT file is located in the "start in" or "working" directory upon launching R:BASE, the
program will always automatically run this file.

e Do not include the following commands in a startup file:

o GATEWAY
e ZIP ROLLOUT
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e If you are using Codelocked procedure files (APP, APX) as the source for your R:BASE custom
application, you would create an R:BASE startup file to initialize the procedure file. The startup file
would only require two commands, RUN and EXIT:

RUN appnane | N appnane. apx
EXIT

Examples:
Example 01:

- - CONCOWP. DAT

--ConConmp Application Startup file using a formas the menu system

| F(CVAL(' DATABASE )) <> ' CONCOW’' OR (CVAL(' DATABASE )) IS NULL THEN
CONNECT CONCOWVP | DENTI FI ED BY NONE

ENDI F

CLS

EDI T USI NG MenuForm

EXIT

Example 02:

- - CONCOVP. DAT

--ConComp Application Startup file using codel ocked files as the menu system
RUN CONCOMP | N CONCOWVP. APX

EXIT

Example 03:
-- Automates the process of CONNECTing to a database in a network environment with SET STATICDB
ON, SET FASTLOCK ON, SET ROWLOCKS ON, and SET PAGELOCK OFF.

-- M/App. DAT Startup Application File
-- Start Fresh

CLEAR ALL VAR ABLES
LABEL StartFresh

DI SCONNECT

SET QUOTES=NULL

SET QUOTES='

SET DELI M T=NULL

SET DELIMT=","

SET LI NEEND=NULL

SET LI NEEND=" 7'

SET SEM =NULL

SET SEM =" ;"'

SET PLUS=NULL

SET PLUS=' +'

SET S| NGLE=NULL

SET SINGLE=' '

SET MANY=NULL

SET MANY=" %

SET | DQUOTES=NULL

SET | DQUOTES=" "'

SET CURRENCY '$' PREF 2 B

DI SCONNECT

SET STATI CDB ON

SET ROALOCKS ON

SET FASTLOCK ON

SET PAGELOCK OFF
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SET MESSAGES OFF
SET ERROR MESSAGES OFF
SET ERROR MESSACE 2495 OFF
CONNECT dbnarme | DENTI FI ED BY owner nane
SET ERROR MESSACE 2495 ON
SET MESSAGES ON
SET ERROR MESSAGES ON
-- Check the availability of database
I F SQLCCDE = -7 THEN

CLS

PAUSE 2 USING ' Unabl e to Connect the Database.'’
Your Application Caption Here ...

CAPTI ON

| CON WARNI NG +

BUTTON ' Press any key to continue ...

OPTI ON BACK_COLOR WHI TE +
| MESSAGE_FONT_NAVE Tahorma +
| MESSAGE_FONT_COLCR RED +

| MESSAGE_FONT_SI ZE 11
CLOSEW NDOW

EXIT
ENDI F

-- Enforce Database Default Settings
SET QUOTES='

SET DELIM T=","

SET LI NEEND=" 7'

SET SEM ='

SET PLUS=' +
SET SI NGLE='

SET MANY=" %

SET | DQUOTES="""

SET CURRENCY '$' PREF 2 B

SET NULL '

SET DATE FORVAT MM DD YYYY
SET DATE SEQUENCE MVDDYY
SET DATE YEAR 30

SET DATE CENTURY 19

Cs

EDI T USI NG Appl i cati onMai nMenu

RETURN

-- End here ...

1.35

Stored Procedures & Triggers

+

+

+

201

A stored procedure is a collection of R:BASE commands and/or SQL statements that are stored in the

database.

Stored procedures offer a powerful way for developers to add value and ease of maintenance to their
R:BASE databases and applications. Moving some of the common business and data access logic out of
the R:BASE program into the database centralizes functionality in one place, making it accessible to the

R:BASE program as well as any third party ODBC application.

You can run a stored procedure "manually" using the CALL command, or "automatically" by using

database friggers.
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1.35.1 Creating Stored Procedures
Stored procedures are created based upon an existing command file. The process of loading the

command file into the database as a stored procedure can be performed through the Database Explorer
"Stored Procedure" Group Bar menu option, or by using the PUT command.

PUT

A stored procedure can be created in the R:BASE Editor, and then can be loaded into the database as
follows:

I
1
PUT filename AS procname I|_

comment J

argname datatype [

I'L

L RETURN comment 1
L datatype 1

Options:

argname datatype
The argument name and data type.

comment
An optional comment for the argument or, if placed after RETURN, an optional comment for the entire
procedure. The comment must be enclosed in the current QUOTES character.

filename
The filename in ASCII text format, with full path, to load as the stored procedure.

prochame
Specifies the procedure name. If a procedure by this name already exists in the database, an error is
generated. The procedure name is limited to 128 characters.

RETURN datatype
Data type of the value returned by the procedure.

Note:
e To clear any previous arguments that were stored for a procedure, use the PUT command as follows:

PUT fil enane AS procname RETURN

1.35.2 Using Stored Procedures

Argument List

When you load a stored procedure into a database, you specify arguments to be passed to it. These
arguments are used within the procedure. When the procedure is called, the number and type of
arguments passed must match the number and type specified when the procedure was stored in the
database. When an argument name is referenced in the stored procedure code, the argument name
must be preceded by a period unless it is a table or column name, then it must be preceded by an
ampersand (&). For example:

UPDATE &Pr ocedur eTabl e SET Col umNane = 100 WHERE Col umNane = .vVal ue
In addition to containing a table name or column name the ampersand variable would be used, if the

variable is part of a command, is located on the left side of an operator, contains an ORDER BY clause,
or contains a WHERE clause.
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Return Values
The value to be returned by a stored procedure is specified in the procedure code following the keyword
RETURN. For example, RETURN 'Los Angeles'.
The value returned must match the data type specified when the procedure was stored.
Notes:
e If you are replacing an existing procedure, you must LOCK the procedure first with either the GET
LOCK or the SET PROCEDURE command. Once the procedure is locked, it is replaced by an updated

file using the PUT command. A procedure cannot be replaced unless it is locked. A procedure is
automatically unlocked when replaced with the PUT command.

e The RETURN varname option is used ONLY within a stored procedure to return a value. The returned
value is stored in the STP_RETURN system variable. This option will return an -ERROR- when used
outside a stored procedure. The default is TEXT 8 characters, but if you want more, you can set it to
a larger value. You can control the maximum length at procedure definition time, or by editing the
SYS_PROC_LEN column in SYS_PROC_COLS system table.

To set the limit for the RETURN value to 30 characters:
PUT MyTest.PRC AS MyTest P1 | NTEGER RETURN TEXT ( 30)

e To clear any previous arguments that were stored for a procedure:

PUT fil ename AS procnanme RETURN

1.35.2.1 CALL

To run a stored procedure you can use the CALL command like a function or run the CALL command at
the R> Prompt or in a command file.

CALL procname< | — | p

arglist

Use the CALL command like a function with the following syntax:

SET VAR v1 = (CALL procnane(arglist))
Run the CALL command from the R> Prompt with the following syntax:
CALL procnane(arglist)

When the CALL command is run at the R> Prompt, the return value from the stored procedure is placed
in the variable STP_RETURN. The return value can be an expression.

prochame
The procedure name.

arglist

The argument values separated by commas. An arglist must always be used, even if empty. For
example:

SET VAR v1 = (CALL procname ( )).
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1.35.2.2 GET
The GET command is used to read a stored procedure from the database into an ASCII command file. If
the LOCK option is used with the GET command, the procedure can be replaced by using PUT.

GET procname TO filename
[LOC]{ ]

Options:
filename
The name of the ASCII text format file the stored procedure is placed in.
LOCK
Locks the procedure so it cannot be locked or unlocked by another user. When a procedure is locked,
only the user placing the lock can replace the procedure. The NAME setting is used for identification of
the user.
procnhame
Specifies the procedure name. The procedure name is limited to 128 characters.

1.35.2.3 SET PROCEDURE
The SET PROCEDURE command locks a procedure so it can be replaced. It works like the GET LOCK
command without retrieving the stored procedure into an ASCII file. ON sets the lock; OFF releases the
lock placed by the SET PROCEDURE or the GET commands.

SET PROCEDURE procname LOCK 1 OM T
OFF

When a procedure is locked, only the user placing the lock can replace the procedure or remove the
lock. The NAME setting is used for identification of the user.

1.35.2.4 Examples

To Create a Stored Procedure

Create the following command file, INS.RMD, in R:BASE Editor:

*(INS. RVD:)

IF (.pl > 105) THEN
I NSERT | NTO contact (custid, contlnane) VALUES (.pl, .p2)
RETURN 1

ELSE
RETURN 0

ENDI F

To create the stored procedure from the .RMD file:
PUT I NS.RVD AS procl pl INT, p2 TEXT RETURN | NTEGER
The following stored procedure example will generate one new row in contact and set vl = 1.

SET VAR vnane = ' Dunn'
SET VAR v1 = (CALL procl (106, .vnane))

The following stored procedure example will set vl = 0.

SET VAR vnane = ' Dunn'
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SET VAR vl = (CALL procl (100, .vnane))

To Delete a Stored Procedure

To delete a stored procedure, use the DROP command with the following syntax:
DROP PROCEDURE pr ocharre

Optionally, you can enter the following code at the R> Prompt:

SET VAR vProcl D = sys_proc_id I N sys_procedures +
WHERE sys_proc_name = ' procnhane'
DELETE ROAS FROM sys_procedures +
WHERE sys_proc_id = .vProcl D
DELETE ROAS FROM sys_proc_nods +
WHERE sys_proc_id = .vProcl D
DELETE ROAS FROM sys_proc_col s +
WHERE sys_proc_id = .vProcl D

To Rename a Stored Procedure

To rename a stored procedure, use the RENAME command with the following syntax:
RENAME PROCEDURE procnanel TO procnhame2

To List Stored Procedures

With the LIST command, you can list every stored procedure in a database or list information about a
specific stored procedure.

To display the name and a description for every procedure in the open database, use the following
syntax:

LI ST PROCEDURE
To display a specific procedure and its attributes, use the following syntax:

LI ST PROCEDURE pr ocharne
This option displays the name, description, ID, date last modified, version, locked by (if locked), and if
applicable, the return type and description for the specified stored procedure. If the stored procedure has
arguments, the number of arguments and argument names and attributes will be listed.

To Trace a Stored Procedure

With the TRACE command, you can debug the stored procedure command syntax in the R:BASE Trace
Debugger.

Enter the following code at the R> Prompt:

TRACE SELECT USI NG .argl, .arg2 SELECT sys_proc_src FROM sys_procedures +
WHERE sys_proc_name = 'procnane'

1.35.3 Restricted Commands

Stored procedures can contain all R:BASE/SQL commands except for the following:

CODELOCK FORMS
RBEDIT RESTORE
CONNECT PACK
RBLABELS RULES
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DISCONNECT SET (without a keyword)
RBAPP RBDEFINE

REPORTS TRACE

GRANT REVOKE

1.35.4 Stored Procedure System Tables

The R:BASE system tables are created by R:BASE when a database is created. They contain system
information. The following are new system tables. Stored procedures are stored in the database in the
system table called SYS_PROCEDURES. Supporting system tables are SYS_PROC_COLS and

SYS_PROC_MODS.

Table: sys_PROCEDURES

Column Name Data Type Description

sys_proc_id INTEGER Procedure identification

Sys _proc_name NOTE Procedure name

sys _proc_locked by NOTE Last user to do a PUT or LOCK

sys_proc_comment NOTE Descriptive comment for procedure

Sys_proc_src LONG VARCHAR Procedure source

sys _proc_mod ts DATETIME Timestamp of procedure

sys_proc_obj LONG VARBIT Reserved for future use

Ssys_proc_usage INTEGER Reserved for future use

sys_proc_flags INTEGER Internal binary flags. Bit 0 is the
LOCK flag.

sys_proc_version INTEGER \Version number of procedure

Table: sys_proc_cols

Column Name Data Type Description

sys_proc_col_id INTEGER Argument identification

sys_proc_id INTEGER Procedure identification

sys_proc_col_name NOTE Name of argument

Sys_proc_iotype INTEGER Argument type values equal to:
SQL_RETURN_VALUE (5)
SQL_PARAM_OUTPUT (4)
SQL_PARM_INPUT (1)
SQL_PARAM_INPUT_OUTPUT (2)
Currently only INPUT and RETURN
types are supported.

Ssys_proc_datatype INTEGER Data type of argument

sys _proc_len INTEGER Argument data length

sys _proc_scale INTEGER Argument data scale

sys_proc_flags INTEGER Internal binary flags

sys_proc_comment NOTE Descriptive comment for argument

sys_proc_defvalu NOTE Reserved for future use

Table: sys_proc_mods

Column Name Data Type Description

sys _proc_mod _id INTEGER Archive identification

sys proc_id INTEGER Procedure identification
sys_proc_mod_ts DATETIME Timestamp of archived procedure
sys_proc_user NOTE User who did a PUT on procedure
sys _proc_comment NOTE Descriptive comment for procedure
sys _proc_fc LONG VARCHAR Reserved for future use
sys_proc_delta LONG VARBIT Reserved for future use
Sys_proc_version INTEGER \Version of archive
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Table: sys_ TRIGGERS

Column Name Data Type Description

sys _table_id INTEGER Table identification
sys_trig_ins INTEGER Id of INSERT procedure
sys_trig_upd INTEGER Id of UPDATE procedure
sys_trig_del INTEGER Id of DELETE procedure

1.35.5 Triggers

A database trigger is procedural code that is automatically executed in response to certain events on a
particular table in the database. Triggers can restrict access to specific data, perform logging, or audit
data modifications.

There are "BEFORE" triggers and "AFTER" triggers which identifies the time of execution of the trigger. A
trigger can be set to automatically run a stored procedure before and/or after an update, delete, or
insert event occurs in a table.

There are three triggering events that cause triggers to fire:

o INSERT event (as a new record is being inserted into the database).
o UPDATE event (as a record is being changed).
e DELETE event (as a record is being deleted).

Notes:
e R:BASE triggers occur only once per INSERT, UPDATE, or DELETE event.
e A table can have both "BEFORE" and "AFTER" triggers, only one, or none.
e Triggers are stored in the System Table SYS TRIGGERS

e Procedures that are run with triggers must be stored with no arguments. See "Argument List"
under Using Stored Procedures

1.35.5.1 Using Triggers

The update, delete, or insert event can be initiated through the UPDATE, DELETE, or INSERT R:BASE/SQL
commands, or through an R:BASE form.

Typical Trigger Usage:

o BEFORE - data validation before the action (inventory checks, account limit checks)
e AFTER- update of data after the action (dependent on primary keys, automated post transaction
steps)

Since a "BEFORE" trigger runs a stored procedure before the row that triggered it is updated, inserted, or
deleted, you can cancel the update, insert, or delete with the ABORT TRIGGER command in the stored
procedure. Since the modified data has been "committed" with an "AFTER" trigger, you cannot abort the
action in the stored procedure.

Also, you can verify the action being performed in an update trigger on the row by using a SELECT
command with the WHERE CURRENT OF SYS OLD/SYS NEW syntax to check the row before/after the
update.

Creating a Trigger

Triggers can be created using the Data Designer, or with the CREATE TABLE or ALTER TABLE commands.
When you use the ALTER TABLE command you must define the insert triggers in the same command. The
same applies for update and delete. Do not use one alter table command to add the "BEFORE" insert
trigger and then another alter table to add the "AFTER" trigger. Do them both in the same command.
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1.35.5.2

Removing a Trigger

When you drop a trigger with the ALTER TABLE command, you do not have to specify the "BEFORE" or
"AFTER" trigger. The DROP of the insert trigger, for example, drops both parts if they exist.

Listing Defined Triggers

To LIST all the tables in the open database that have triggers and the triggers, use the following syntax:
LI ST TR G&GER

To list triggers for a specified table, use the following syntax:
LI ST TRI GGER t bl name

Example:

ALTER TABLE Tabl eName ADD TRI GGER | NSERT Pr ocName
ALTER TABLE Tabl eName ADD TRI GGER UPDATE ProcName
ALTER TABLE Tabl eName ADD TRI GGER DELETE ProcName
ALTER TABLE Tabl eName ADD TRI GGER | NSERT AFTER Pr ocNane
ALTER TABLE Tabl eName ADD TRI GGER UPDATE AFTER ProcNane
ALTER TABLE Tabl eName ADD TRI GGER DELETE AFTER ProcNane

See also:

SYS NEW
SYS _OLD

For a sample database using triggers, please locate the "Stored Procedures, Triggers and After Triggers"
sample located at http://www.razzak.com/sampleapplications

SYS_NEW
The SYS_NEW parameter is used in a WHERE clause within, and only within, the context of a trigger.

This virtual pointer is available to INSERT and UPDATE triggers. It allows code to access the contents of
the row as it will be after the INSERT or UPDATE action. Using this in the body of a WHERE clause allows
code to act on the contents of that virtual row and NOT fire off another trigger.

The following is a list the trigger types available for use with SYS_NEW, and whether or not they are
updatable:

BEFORE INSERT: Updatable
AFTER INSERT: Read only
BEFORE UPDATE: Updatable
AFTER UPDATE: Read only

Note: The use of functions or expressions must be performed outside of the virtual pointer SELECT
statement, after the the variable values are captured.

Example

The following command is within the body of an Insert Trigger and is being used to increment the count
of how many items have been used.

SELECT Product Type | NTO vPType INDIC vl +
FROM Sal esDetails +
VWHERE CURRENT OF SYS_NEW
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UPDATE Product Count +
SET Product Count = (Product Count + 1) +
WHERE Pr oduct Type = .vPType

1.35.5.3 SYS_OLD

The SYS_OLD parameter is used in a WHERE clause within, and only within, the context of a trigger.

This virtual pointer is available to UPDATE and DELETE triggers. It allows code to access the contents of
the row as it will be prior the UPDATE or DELETE action. Using this in the body of a WHERE clause allows
code to act on the contents of that virtual row and NOT fire off another trigger.

The following is a list the trigger types available for use with SYS_OLD, and whether or not they are
updatable:

o BEFORE DELETE: Read only
o BEFORE UPDATE: Read only

Note: The use of functions or expressions must be performed outside of the virtual pointer SELECT
statement, after the the variable values are captured.

Example

The following command is within the body of an Delete Trigger and is being used to automatically archive
a message from an employee messaging table.

SELECT Enpl oyeel D, MsgDat e, MsgTi ne, MsgBody +
I NTO VEID INDI C v1,vMsgDate INDIC v2, +
vMsgTi me I NDI C v3, vMsgBody I NDIC v4 +
FROM EnpMessage WHERE CURRENT OF SYS _OLD
I NSERT | NTO ArchMessage +
(Empl oyeel D, MsgDat e, MsgTi me, MsgBody, Del et edOn) +
VALUES . VvEID, .vMsgDat e, . viMsgTi ne, . vMsgBody, . #DATE

1.36 System Variables

R:BASE presets certain variables, which always exist while the program is running. These variables are
described in the following table:

Variable Name Use Example of Use

#DATE Stores the current system SET VAR vToday = . #DATE
date

#TIME Stores the current system SET VAR vTinmer = (.#TIME + 10)
time

#PI Stores the value of as a SET VAR vNum = (.#Pl *.rad**2)

DOUBLE data type
(3.14159265358979)

SQLCODE Holds the result of the SELECT net ampunt FROM transnmaster +
previous SQL command WHERE net anount 1S NULL
| F SQLCODE <> 100 THEN
--Perform Task here
ENDI F

The IF...ENDIF condition checks if any rows
exist. If valid rows are found, SQLCODE is
set to 0, and the control passes to the
command after ENDIF. If no data is found,
SQLCODE is set to 100. A negative number
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for SQLCODE indicates failure. Based on the
value of SQLCODE, the WHENEVER command
can be used to call an error-handling routine.

SQLSTATE

Stores a 5-character long
return code string that
indicates the status of the
previous SQL statement.
SQLSTATE was added for
Oterro compatibility. Values
may be set by attached
server tables commands or
stored procedures. A list of
valid SQLState values is part
of the Oterro documentation.

#NOW

Stores the current system
date and time

SET VAR vRi ght Now DATETME = . #NOW

RBTI_PRNSETUP

Stores the user's button
selection after using the
PRNSETUP dialog

RBTI_CEM_FONTSIZE

Can be declared to alter the
font size for constraint error
messages

SET VAR RBTI _CEM_FONTSI ZE | NTEGER =
14

RBTI_CEM_FONTCOLOR

Can be declared to alter the
font color for constraint error
messages

SET VAR RBTI _CEM_FONTCOLOR
TEXT = ' BLUE'

RBTI_ERR_FONTSIZE

Can be declared to alter the
font size for general error
messages

SET VAR RBTI _ERR_FONTSI ZE | NTEGER
12

RBTI_ERR_FONTCOLOR

Can be declared to alter the
font color for general error
messages

SET VAR RBTI _ERR_FONTCOLOR TEXT =
' RED'

RBTI_IMG_FOLDER

Can be declared to define a
folder path where all "Open
Image" dialogs will initially
start. If the
RBTI_IMG_FOLDER variable
does not exist or contains a
non-valid folder path, all open
image dialogs will launch
within the current folder.

SET VAR RBTI _| MG_FOLDER TEXT = 'C:
\ TEMP\ | MAGES\ '

RBTI_EXPORT_FOLDER

Can be declared to define a
folder path where Data
Browser "Export" dialogs will
initially start. If the
RBTI_EXPORT_FOLDER
variable does not exist or
contains a non-valid folder
path, all open image dialogs
will launch within the current
folder.

SET VAR RBTI _EXPORT_FOLDER TEXT = 'D:
\ EXPORTS\ '

RBTI_PRNDEFDIR

Can be declared to define the
default directory for the "Print
to File" print dialog, before the
dialog is launched

SET VAR RBTI _PRNDEFDI R TEXT = 'C:
\ Tenp\'

RBTI_PRNDEFFILE

Can be declared to define the
default file name for the "Print
to File" print dialog, before the
dialog is launched

SET VAR RBTI _PRNDEFFI LE TEXT =
' CSI _Log'

RBTI_PRNDEFFILET

Can be declared to define the
default output type for the
"Print to File" print dialog,

SET VAR RBTI _PRNDEFFI LET TEXT = ' PDF

File'

before the dialog is launched
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With the FEEDBACK operating condition set ON to display processing results, the below commands will
create FEEDBACK system variables containing values.

ALTER TABLE

COMPUTE

CREATE INDEX

CROSSTAB

DELETE

INSERT

The data transfer for the JOIN of two tables
LOAD

. The data transfer for a PROJECT command
10. SELECT

11. SORTing a large record set

12. The data transfer for a SUBTRACT of two tables
13. TALLY

14. The UNION command

RN AWNE

The FEEDBACK system variables will be generated and hold the values for the record changes and the
elapsed time for the command.

Variable Name Use

RBTI_RowsInserted Holds the value for the nhumber of rows inserted
RBTI_RowsDeleted Holds the value for the number of rows deleted
RBTI_RowsUpdated Holds the value for the number of rows updated
RBTI_ElapsedTime Holds the value for the elapsed processing time

You can verify these values by typing SHOW VARIABLES at the R> Prompt.

1.36.1 Forms

R:BASE supports the following RBTI System Variables used in Forms:

e RBTI_DBGRID_COLUMN
This variable holds the name of focused column for a DB Grid.

e RBTI_DIRTY_FLAG
Returns 1 if any DB Control value(s) in form were changed or 0 if nothing was changed.

e RBTI_FORM_ALIAS
This variable holds the name of focused form, if used AS alias.

« RBTI_FORM_CLICKED
This variable is set to the clicked control's Component ID property (if exists). The value can then be
used by the PROPERTY/GETPROPERTY commands to manipulate the control.

e RBTI_FORM_COLNAME
This variable holds the name of focused column DB Control on form.

e RBTI_FORM_COLVALUE
This variable holds the value of focused column DB Control on form.

¢ RBTI_FORM_COMPID
This variable holds the value of focused DB/Variable Edit control's Component ID, if defined.

e RBTI_FORM_CTRLTEXT
This variable is set to the clicked control's "Caption" or "Text" property. Display-only controls like a
Label and Panel use the "Caption" property to hold text. For entry controls like DB/Variable Edit or
Combo Boxes, the property to hold text is "Text". When setting the value of RBTI_FORM_CTRLTEXT,
the control is first checked if it has the "Caption" property. If "Caption" was not found "Text" is used. If
both "Caption" and "Text" were not found, the variable is set to null.
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e RBTI_FORM_DATATYPE
This variable holds the data type of focused column DB Control on form.

¢ RBTI_FORM_DBLCLKED
This variable is set to the double-clicked control's Component ID property (if exists). The value can
then be used by the PROPERTY/GETPROPERTY commands to manipulate the control.

e RBTI_FORM_DIRTYVAR
Returns 1 if any Variable Control value(s) in form were changed or 0 if nothing was changed.

¢ RBTI_FORM_FORMNAME
This variable holds the name of the current form in use, which is particularly useful when using a form
on top of another form or if multiple forms are running at the same time. The variable also provides
the current form name displayed in the Form Designer.

e RBTI_FORM_MODE
This variable holds the value of current mode of the form, such as ENTER, EDIT or BROWSE.

When the form is brought-up as ENTER USING formname ... the value for RBTI_FORM_MODE will be
returned as 'ENTER'.

When the form is brought-up as EDIT USING formname ... the value for RBTI_FORM_MODE will be
returned as 'EDIT".

When the form is brought-up as BROWSE USING formname ... the value for RBTI_FORM_MODE will be
returned as 'BROWSE'.

¢ RBTI_FORM_TBLNAME
This variable holds the name of the current table in a form. This is especially useful when used within a
multi-table form.

e RBTI_FORM_VARNAME
This variable holds the name of focused Variable Control on form.

¢ RBTI_FORM_VARVALUE
This variable holds the value of focused Variable Control on form.

e RBTI_FORM_DSGN
This variable holds the value of "YES" when a form is open in the Form Designer.

+ RBTI_FORM_EXT_DSGN
This variable holds the value of "YES" when a form is open in the External Form Designer.

Tips and Techniques:

e If you have variables controls on a form in EDIT mode and the value of the variable control is changed
- then RBTI_FORM_DIRTYVAR will change. You can then use this to take appropriate action.

e In form EDIT mode, RBTI_DIRTY_FLAG will only change if a DB control is changed that affects the
displayed dataset. In ENTER mode RBTI_DIRTY_FLAG is always set to 1. In EDIT mode this allows you
to easily cater for a form with a mix of DB controls and variable controls - by using
RBTI_FORM_DIRTYVAR you can trap in an EEP the situation where the user has only made a change to
a variable control and not to any DB controls. (In this situation RBTI_DIRTY_FLAG will be 0 but
RBTI_FORM_DIRTYVAR will be 1.)

e An added PROPERTY APPLICATION is available parameter to specify if "RBTI Variable" (RBTI_¥*)
processing is enabled in forms. If perhaps the variables are seldom used in an application, the
processing may be turned off, as the variables are assigned in nearly all forms aspects. The property
is ON by default. To take advantage of the optimization, set the value to OFF upon the application
startup. Then, turn it ON only in forms that use the RBTI_* variable values. Make sure the property is
turned OFF again when the form is closed.

PROPERTY APPLI CATI ON CAPTURE_RBTI _FORM VARS CFF
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1.36.2

1.36.3

1.36.4

1.37

Reports
R:BASE supports the following RBTI System Variables used in Reports:

e RBTI_REPORT_NAME
This variable holds the name of the current report.

e RBTI_REPORT_NAME_X
This variable captures the name when an attempt is made to open a report/label, whether the end
result is successful or not/canceled.

e RBTI_RSTAT_TIME
This variable captures the generation time, in seconds, for the report to print.

e RBTI_RSTAT_PAGES
This variable captures the number of pages for the printed report.

e RBTI_RSTAT_DEV
This variable captures the output device used (SCREEN, PRINTER, FILE) for the print routine.

Labels
R:BASE supports the following RBTI System Variables used in Labels:

o RBTI_LABEL_NAME
This variable holds the name of the current label.

Queries
R:BASE supports the following RBTI System Variables used with views/queries:

e RBTI_QBE_NAME
This variable holds the name of the view used in the Query Builder. The RBTI_QBE_NAME variable will
be defined with the view name after any "Save" menu options are used to create a new object, and will
also store a view name after the query is opened and closed within the Query Builder.

Table Joins

A join is an SQL clause that combines records from two tables in a database. When you perform a join,
you specify one column from each table to join on. These two columns contain data that is shared across
both tables. You can use multiple joins in the same SQL statement to query data from as many tables as
you like.

A join can be an inner join, an outer join, or a self join. An inner join, like the INTERSECT command,
includes only those rows that match on the linking columns. An outer join, like UNION, includes all rows
that match as well as all rows that don't match on linking columns.

Most of the time, you'll do an inner join, though you will sometimes find it useful to do an outer join. For
example, you need an outer join (like the UNION command) to get all rows in these cases:

¢ When joining a customer table with an orders table to list the customers who ordered something in
the current month (inner join) as well as those who didn't order anything (outer join).

 When joining a budget table with an expense table to list each budget item, whether or not there
was an expense for that item in the current month.

e When comparing a header (master table) on the "one" side of a one-to-many relationship against a
detail (transaction table) on the "many" side to see all the rows of data, whether or not they have
associated details.

In R:BASE, there are two different syntactical ways to express joins. The first, called explicit join
notation, uses the keyword JOIN, whereas the second is the implicit join notation. The implicit join
notation uses commas to separate the tables to be joined in the FROM clause of a SELECT statement.
Thus, it always computes a cross join, which results in the number of rows in the first table multiplied by
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the number of rows in the second table, where a WHERE clause may apply additional filtered criteria.
That filter criteria is comparable to join predicates in the explicit notation.

Example of an explicit "inner" join:

SELECT ALL FROM Product +
INNER JO N TransDetail ON +
TransDet ai | . Model = Product. Model

Example of an implicit "inner" join:

SELECT ALL FROM Product t3, TransDetail t2 +
WHERE t 3. Mbdel = t 2. Model

Both of the above examples will result in the same output, only the example of the explicit "inner" join
will be faster.

Join Types
Depending on your requirements, you can do an "INNER" join or an "OUTER" join. The dif