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Introduction
About This Book

Since version 3, Visual Basic has been the tool of choice for database programmers everywhere. First
came DAO with version 3, RDO with version 4, and then the ability to build robust ActiveX components
in version 5. With each successive version, Microsoft adds more functionality to make database
programming easier for you.

Visual Basic's powerful database feature set has continued to grow with version 6. New tools and
technologies like ADO, OLE-DB, and the Microsoft Data Reporter vie for your attention. What does it
all mean, what can it do for you, and most importantly, how do you quickly get up to speed?

That's why this book was created. Visual Basic 6 Database How-To gives an in-depth view of each mgjor
method of data access, with real-life examples with which to work. Like al books in the successful
How-To series, Visual Basic 6 Database How-To emphasizes a step-by-step problem-solving approach
to Visua Basic programming. Each How-To follows a consistent format that guides you through the
issues and techniques involved in solving a specific problem. Each section contains the stepsto solve a
problem, as well as a discussion of how and why the solution works. In most cases, you can simply copy
the provided code or objects into your application and be up and running immediately. All the code
described in the book is available on the accompanying CD-ROM.

The book's concepts and examples are useful to Visual Basic programmers of all skill levels. Each
How-To is graded by complexity level, with information on additional uses and enhancements to fit your
needs exactly. Additionally, each chapter contains an introduction that summarizes each How-To and
covers the chapter's technigues and topics so that you can zero in on just the solution you need without
having to go through hundreds of pagesto find it.
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What You Need to Use This Book

Y ou need Visual Basic 6, Professional or Enterprise Edition. This book was written using Visual Basic 6
Enterprise Edition, but most sections will work with the Professional Edition. Many of the sections will
also work with Visual Basic 5, but specific references to menu selections and windows may have
changed between versions. Y ou may have to improvise the How-To's to make the samples work with
Visual Basic 5.

Most chapters avoid using controls or tools not included with Visual Basic 6, Professional or Enterprise
Edition. However, much of Visual Basic's strength isits extensibility using third-party tools and controls.
Y ou are encouraged to explore third-party offerings; they can often cut significant time from the
development cycle.

About the Authors

Eric Winemiller isaprincipa software developer for Visteon Corporation in Maitland, Florida, where
he builds BackOffice- and Visual Basic-based medical applications. The project he helped develop for
Orlando Health Care Group and Visteon Corporation placed 10th in Info World's 1995 Top 100 client
server sites. Eric has previously published in Visual Basic Developer, SQL Server Professional, and the
Visual Basic 5 SuperBible. He has a bachel or's degree in computer science from the University of Central
Florida. His family considers the Commodore 64 they gave him for his 13th birthday the best 200 bucks
they ever spent. In his spare time he can be found trying to be adigital artist, puttering around his wood
shop, or renovating his old house. He can be reached at winemill @visteon.com.

Jason T. Roff currently works for Isogon Corporation, a company that provides asset management
solutions to Fortune 500 companies. Here he develops C/C++ client/server applications that are designed
to run on heterogeneous networks. Jason holds a bachel or's degree from the University at Albany, New
Y ork, in computer science with applied mathematics. Jason can be reached at jroff @earthlink.net.

Bill Heyman specializes in custom software development for Windows 98 and Windows NT in Visual
Basic, C++, and Java. Asfounder and president of Heyman Software, Inc., Bill uses his skillsand
experience to engineer innovative software for his clients. He can be reached at
heyman@heymansoftware.com and http://www. heymansoftware.com/~heymary/.

Ryan Groom has been a computer addict since getting a Commodore 64 for Christmas back in 1985.
After graduation he started work for alocal school board where he cut his teeth on various computer
topics from administering OS2 and Novell servers to creating attendance management software. In
1996, he co-founded Gulliver Software in Saint John, New Brunswick, Canada. Gulliver Software
develops Internet-based software, including itsretail package Gulliver's Guardian, an Internet filtering
suite for families. Currently Ryan (and Gulliver Software) isworking with National Electronic
Technologies on areleasing a public Internet access terminal called VideoNet. Ryan can be reached at
ryan@gulliver.nb.ca, or you can visit him at http://www.gulliver.nb.ca or http://www.natel.ca.
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Visual Basic 6 Database How-To

-1 -
Accessing a Database with Bound Controls

« Howdol...
o 1.1 Browse arecordset using bound controls?
o 1.2 Validate data entered into bound controls?
o 1.3 Allow users to undo changes they've made in bound controls?
o 1.4 Add and delete records using bound controls?
o 1.5 Create and use bound lists?
o 1.6 Display many detail records for a single master record?
o 1.7 Change datain data-bound grid cells from code?
o 1.8 Gracefully handle database errors?

The Microsoft Jet database engine, supplied with Visual Basic, gives you the ability to access many types of
databases--Microsoft Access databases,; other PC-based databases such as dBA SE, FoxPro, Paradox, and Btrieve;
and any relational database that supports the open database connectivity (ODBC) standard. Visual Basic provides
two basic techniques for working with the Jet database engine: the data control and the data access objects
(DAO). The data control requires less code, but data access objects are much more flexible. This chapter shows
you how to use the data control to perform common database operations. Chapter 2, "Accessing a Database with
Data Access Objects,” describes the use of data access objects.

VISUAL BASIC TERMINOLOGY PRIMER

If you're new to database programming, many Visual Basic terms might be new to you. Visual Basic
works with all databases through arecordset consisting of all the recordsin atable or al the records
satisfying a particular Structured Query Language (SQL) SELECT statement. A SELECT statement
asks the database to retrieve specified database fields from one or more database tables in which
record fields meet certain criteria. SQL itself isdiscussed in Chapter 3, " Creating Queries with

SQL."

The programmer's interaction with the user is through visual controls placed on the form for data
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entry, command buttons, menus, labels, list boxes, and so on. The most common controls are text
boxes for entering data, command buttons for getting the program to do useful work, menus, and
labels to describe the other controls. List boxes and combo boxes allow the program to provide the
user with multiple selections for text entry.

Most visual controls, including text, list, and combo boxes, can be bound to a data source for
automatic display of data or have a special data-bound version. Binding is the process of connecting
the datain avisual control to afield in arecordset. The most common binding method is the data
control. The data control has a visual interface to support data movement through the records and a
recordset object to manage the interface to the database engine. The data control component also
supports several methods and properties for programmatic or design-time control. A component is
simply a"piece part" used to build aVisual Basic application. A method is equivalent to afunction
call to the component to get the component to do useful work. A property is a data element of the
component that helps control its behavior. For example, the data control has a Dat abaseNane
property to tell it where the database can be found and a Move method to move the visual control
around on the form. In addition, the data control exposes all the methods and properties of its
contained recordset object.

All examplesin this chapter use existing Microsoft Access database files delivered with Visual Basic (later
chapters demonstrate how to create a database with Visual Basic). The techniques, however, apply to al the
databases that Visual Basic can access through the Jet engine. In addition, the Enterprise Edition remote data
control uses very similar techniques for direct use with ODBC databases. The remote data control bypasses the
Jet engine and usually delivers faster performance than access through the Jet engine.

1.1 Browse a Recordset Using Bound Controls

One of the most fundamental operations in database work is the user's ability to browse through recordsin an
existing database and modify data. In this How-To, you'll use the data control, bind its fields to some text boxes,
and write one line of executable code to browse a database.

1.2 Validate Data Entered into Bound Controls

People make data entry errors, and an industrial-strength application anticipates and traps those errors before the
data entry errors corrupt the integrity of the database. This How-To shows how to trap and respond to entry errors
when you're using the data control and bound visual controls.

1.3 Allow People to Undo Changes They've Made in Bound Controls

Sometimes people catch their own mistakes. In this How-To, you'll learn how to enable them to undo those
mistakes when the application uses the data control.

1.4 Add and Delete Records Using Bound Controls

A database isfairly useless without some means of adding and deleting records. In this How-To, you'll see how
to add and delete records with bound controls.

1.5 Create and Use Bound Lists
One way to reduce data entry errors--and make people's lives a bit easier--isto provide people with lists from

which they can choose appropriate values for database fields. Visual Basic 6 provides the DBCombo and DBL.ist

http://www.pbs.mcp.com/ebooks/1571691529/ch01/ch01.htm (2 of 37) [9/22/1999 1:56:52 AM]



Visual Basic 6 Database How-To -- Ch 1 --Accessing a Database with Bound Controls

controls that make this easy to do. In this How-To, you'll use the DBCombo control to display suggested field
values.

1.6 Display Many Detail Records for a Single Master Record

Frequently, you need to work with related records at the same time in a master-detail relationship. Y ou might
want to show an invoice header and all its detail lines or show all the orders for a particular product. This
How-To shows how the DBGr i d control can place multiple detail records on aform for each master record.

1.7 Change Data in Data-Bound Grid Cells from Code

The master-detail grid looks great, but some applications require the capability to expand and edit grid data from
the main form. This How-To walks through aform that edits DBG i d data from the form's code.

1.8 Gracefully Handle Database Errors

Whenever you're working with disk files, unanticipated errors can occur. Your Visual Basic database program
should handle errors gracefully. This How-To shows how.

FINDING THE SAMPLES

All the How-To's in this book are on the accompanying CD-ROM. After you install the source code,
you will find a directory for each chapter; and within each chapter directory there is adirectory for
each How-To. The steps of each How-To start with an opportunity to preview the compl eted
How-To from your installation directory. If you decide to work through a How-To inits entirety, we
assume that you are working in a separate work area on your computer.

1.1 How do |I...
BROWSE A RECORDSET USING BOUND CONTROLS?

Problem

| need to see the records in a database, but | don't want to write alot of code. How can | do thiswith Visual
Basic?

Technique

The Visual Basic data control object, in conjunction with data-bound controls, allows you to browse recordsin a
supported database without writing asingle line of code.

To use the data control, place it on your form and set two properties. Dat abaseNane, which specifies the
database to which it will be linked, and Recor dSour ce, which designates the source of data within the
database. Add atext box to your form for every database field you want to access from the Recor dSour ce,
and bind each text box to the data control object and Recor dSour ce field.

COMPATIBLE DATABASES

Databases that are compliant with the Visual Basic data control--and with Visual Basic data access
objects, discussed in Chapter 2--include Microsoft Access, dBASE, FoxPro, Paradox, Btrieve, and
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any other database products that support the ODBC standard. Most relational database products for
desktop systems and multiuser systems support ODBC. The examples throughout this book use
Microsoft Access databases, except for those in Chapters 6, "Connecting to an ODBC Server," and
7, "SQL Server Databases and Remote Data Objects," which relate specifically to other database
products. Virtually all the examplesin the book (except for those in Chapters 6 and 7) can be applied
to any of the database products.

When you work with Microsoft Access databases, Dat abaseNane isthe name of a Microsoft Access database
file. When you work with other database products, what constitutes "the database”" depends on the type of
database--for dBASE, Paradox, and FoxPro databases, for example, Dat abaseNane isthe name of the
directory in which data files are stored. Recor dSour ce can also be atable or a SQL SELECT statement.
Microsoft Access also allows you to specify the name of a query stored within the database as the

Recor dSour ce.

The data control not only provides the link between your form and the database, but it also provides tools for
navigating through the database. Figure 1.1 shows a data control. The Next Record and Previous Record buttons
move you through the database one record at atime. The First Record and Last Record buttons move you quickly
to the beginning or end of the database.

Figure 1.1 The data control.
Steps

To preview this How-To, open the project BrowseBound.VBP in the Chapt er 01\ HowTo01 directory. Change
the Dat abaseNane property of the data control dat Enpl oyees to point to the copy of NWind.MDB
installed on your system (probably in the directory where VB6.EXE isinstalled). Then run the project. The form
shown in Figure 1.2 appears. Use the buttons on the data control to view recordsin the Titles table of
NWind.MDB.

Figure 1.2 The Bound Browser form.

1. Create anew project in your work area called BrowseBound.VBP. Use For il to create the objects and
properties listed in Table 1.1, and save the form as BrowseBound.FRM. Substitute the path to your copy of
NWIND.MDB for the Dat abaseNane property of dat Enpl oyees.

Table 1.1 Objects and properties for the Bound Browser form.

OBJECT |Property Setting
Form Nane For mL
Caption “Bound Browser"
Dat a Name dat Enpl oyees
Caption " Enpl oyees”

Dat abaseNane " D: \ Program Fi | es\ M crosoft Vi sual
St udi o\ VB6\ NW ND. MDB"

Recor dSour ce |" Enpl oyees”
Text Box |[Nane t xt EnpLast Nane
Dat aFi el d "Last Name"

Dat aSour ce |"dat Enpl oyees™
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|Text Box [Nane t xt EnpFi r st Nane
Dat aFi el d “Fi r st Nane"
Dat aSour ce |"dat Enpl oyees™
|Text Box [Name txt Bi rt hDat e
Dat aFi el d “BirthDate"
Dat aSour ce |"dat Enpl oyees™
|Text Box [Nane t xt Enpl oyeel d
Dat aFi el d " Enpl oyeel D'
Dat aSour ce |"dat Enpl oyees™
Enabl ed Fal se
Label Name Label 1
Caption " Enpl oyee: "
Label Nanme Label 2
Caption "Birth Date:"
Label Nane Label 3
Caption " Enpl oyee 1D "

2. Usethe Visual Basic Menu Editor to create the menu shown in Table 1.2.

Table 1.2 Menu specifications for the Bound Browser.

CAPTION |[Name Shortcut Key
&File muFi | e
-——-E&Xxit [muFi | eExi t

3. Enter the following code asthe O i ck event for muEXxi t :

Private Sub muFil eExit _dick()
Unl oad Me
End Sub

How It Works

When the application starts, the data control opens the NWind.MDB database, creates a recordset from the Titles
table, and displays values from the first record of the recordset in the form's bound controls. A recordset isa
Visual Basic object used to manipulate the contents of a database. Bound controls are visual interface controls
such as text boxes that people can see on the screen but that are also linked, or bound, to fields managed by a data
control's recordset. Recordsets provide methods for moving between records, as well as for adding, updating, and
deleting records. When users click on one of the data control's record navigation buttons, the data control
positions the record pointer to the selected record and updates the bound controls with the values from the new
record.

Under the covers, the data control is working hard. Y ou see a screen form with text boxes. Figure 1.3 shows the
main interactions between bound text boxes, the data control, and the data control's recordset. Every time the data
control moves to a different record, it checks for changed data between the bound controls and the recordset
fields. If changes are found, the data control moves the data to the fields and performs an automatic update to the
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recordset and the underlying database. Finaly, the data control retrieves the desired record from the database and
copiesthe field data to text controls for display. In the remainder of this chapter, you'll explore the data control's
events and methods to build solid applications with very little work.

Figure 1.3 Under the data control's covers.

Comments

Thisistruly code-free development. The only executable line of code closes the application. However, thisisa
very limited application; there's no way to validate entries, add records, or delete records. To perform these
operations, some code is necessary--not alot of code, but some code nonetheless. The following How-To's show
how to add these functions to this simple beginning.

1.2 How do |...

Validate data entered into bound controls?

Problem

The data control and bound controls provide |low-code database access. But | need to verify that entered form
dataisvalid before | update the database. How can | check entered data when I'm using bound controls?

Technique

Each time you change the current record in a recordset attached to a data control--by moving to a different record,
deleting the current record, or closing the recordset--Visual Basic triggers the data control's Val i dat e event.
Y ou can write an event subroutine to check any changes made to datain bound controls.

The Val i dat e event subroutine receives two arguments:
« Acti on, aninteger which describes the event that caused the Val i dat e event.

« Save, aBoolean valuethat isTr ue if datain any bound control has changed and Fal se if the data hasn't
changed.

In your event subroutine, you can check the value of Save. If itisTr ue, you can then check each entry to verify
that it falls within the bounds of what is legal in your application. If any entry is not legal, you can set the

Act i on argument to the built-in constant dbDat aAct i onCancel , which cancels the event that caused the
Val i dat e event. For example, if the Val i dat e event was triggered by clicking on the data control to move to
adifferent record, setting Act i on to dbDat aAct i onCancel cancelsthe Mbve event and leaves the data
control positioned on the original record. Your Val i dat e event subroutine should also display a problem
message so that the entry can be corrected.

Steps

Open the project VaidateBound.VBP in the Chapt er 01\ HowTo02 directory to preview the results of this
How-To. Change the Dat abaseNamne property of the data control dat Enpl oyees to point to the copy of
NWind.MDB installed on your system (probably in the directory where VB6.EXE isinstalled). Then run the
project. A form similar to that shown previoudly in Figure 1.2 appears. Use the buttons on the data control to
view records in the Employees table of NWind.MDB. Select all the text in the Employee and Birth Date boxes
and delete it; then try to move to another record. You'll see an error message like the one shown in Figure 1.4,
informing you that you must enter alast name, first name, and birth date. Choose the File | Exit menu option to
close the project.
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1. Create anew project called ValidateBound.VBP in your work area. Use For il to create the objects and
properties listed earlier in Table 1.1, and save the form as VaidateBound.FRM. (Note that thisis the same
form used for How-To 1.1.) Substitute the path to your copy of NWind.MDB for the Dat abaseNane
property of dat Enpl oyees. Usethe Visua Basic Menu Editor to create the menu shown earlier in Table
1.2.

2. Add thefile clsUtility.cls to your project from the Chapt er 01\ HowTo02 directory by selecting
Project | Add File from the main menu or by pressing Ctrl+D on the keyboard. Use the File common dialog
to select thefile.

Figure 1.4 The Validate Bound form.

3. Add the following code to the declarations section of For miL. The Utility classis used to tie Ms gBox
strings together in a common place.

Private Utility As New clsUtility
Private nbl nValidati onFail ed As Bool ean

4. Enter the following code into For il asthe Val i dat e event for the dat Enpl oyees data control.
This code checks to make sure that valid data have been entered into all controls. If there are any invalid
data, the subroutine displays an error message, cancelsthe Val i dat e event, and sets the form-level
variablenbl nVal i dati onFai | ed to Tr ue.

Private Sub dat Enpl oyees Val i date(Action As Integer, Save As |nteger)
DimstrMsg As String
Di m enunmvsgResul t As VbMsgBoxResul t
If Save = True Or Action = vbDataActi onUpdate _
O Action = vbDat aActi onUnl oad Then
One or nore bound controls has changed or the form
I s being unl oaded, so verify that all fields have
| egal entries. If a field has an incorrect val ue,
append a string explaining the error to strMsg and
set the focus to that field to facilitate correcting
the error. W explain all errors encountered in a
si ngl e nessage box.
strMsg = ""
I f txtEnpLast Nane. Text = "" Then
Uility. AddToMsg strMsg,
"You nust enter a |last nane."
t xt EnpLast Nane. Set Focus
End | f
I f txtEnpFirstNanme. Text = "" Then
Uility. AddToMsg strMsg, _
"You must enter a first nanme."
t xt EnpFi r st Nane. Set Focus
End If
If Not IsDate(txtBirthDate. Text) Then
Uility. AddToMsg strMsg, _
"You nust enter a birth date."
t xt Bi rt hDat e. Set Focus
El se
| f CDate(txtBirthDate. Text) >= Date Then
Uility. AddToMsg strMsg,
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"Birth date nust be in the past."
t xt Bi rt hDat e. Set Focus
End If
End If
If strMsg <> "" Then
" We have sonething in the variable strMsg, which
nmeans that an error has occurred. D splay the
nessage. The focus is in the |ast text box where
an error was found.
MsgBox strMsg, vbExcl amation
Cancel the Validate event
Action = vbDat aActi onCance
" Deny formUnload until fields are corrected
nbl nVal i dati onFail ed = True

El se
mbl nVal i dati onFai |l ed = Fal se
End I|f
End |f

End Sub

5. Enter the following code into For mlL asthe Unl oad event. If the Val i dat e event has set the
Updat eCancel | ed flag, this procedure cancels the Unl oad event.

Private Sub Form Unl oad( Cancel As Integer)
" Don't allow the unload until the data is vali dated.
| f nbl nValidationFail ed Then Cancel = True

End Sub

6. Enter the following code asthe Cl i ck event for muExi t :

Private Sub muExit _C i ck()
Unl oad Me
End Sub

How It Works

Eachtimethe Val i dat e event is called, the contents of the controls are checked to make sure that they contain
valid data. If they do not, the Val i dat e event is cancelled. This prevents the record from being saved with
invalid data. The validation event procedure makes use of a"helper” utility classto append multiple messages
from each error check to the displayed results. Displaying all validation errors at once is a good design technique
because it reduces frustration for the user.

When the form is unloaded, the contents of bound controls are automatically saved through the data control. And
that means that the Val i dat e event gets called. If acontrol hasinvalid data, the Val i dat e event is cancelled,
but that does not in itself cancel the For mUnl oad event. Therefore, the Val i dat e event setsaform-level flag
variable, nbl nVal i dat i onFai | ed, which the For mUnl oad procedure checks. If

nbl nVal i dati onFai | ed istrue, the For mUnl oad event is cancelled and the application does not
terminate.

Comments

The validating browse form helps control data entry errors, but it is unforgiving without a cancellation option to
undo form changes. After afield has been changed on this form, valid data must be entered before the user can
change records or exit the application. Clearly, there should be a better way--and thereiis.
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1.3 How do |...

Allow users to undo changes they've made in bound controls?

Problem

| want my form to have the capability to undo changes made to arecord before the record is saved. How can |
accomplish this when I'm using bound controls?

Technique

Y our form gains the capability to undo changes to the current record by using the Updat eCont r ol s method of
the data control. This method causes Visual Basic to reread the current record from the database file and refresh
the value of each bound control with the respective field value from the database. Simply execute this method
and any bound control changes are overwritten with the original data from the database.

Steps

Open the project UndoBound.VBP to preview this How-To. Change the Dat abaseNamne property of the data
control dat Enpl oyees to point to the copy of NWind.MDB installed on your system (probably in the
directory where VB6.EXE isinstalled). Then run the project. The form shown in Figure 1.5 appears. Use the
buttons on the data control to view records in the Employees table of NWind.MDB. Make a change in arecord.
Before you move to another record, select Edit | Undo. Y ou'll see your changes "backed out" of the form.

Figure 1.5 The Undo Bound form.

1. Create a new project called UndoBound.VBP. Use For il to create the objects and properties listed
earlier in Table 1.1, and save the form as UndoBound.FRM. (Note that thisis the same form used for
How-To's 1.1 and 1.2.) Substitute the path to your copy of NWind.MDB for the Dat abaseNane property
of dat Enpl oyees. Usethe Visual Basic menu editor to create the menu shown in Table 1.3.

Table 1.3 Menu specifications for UndoBound.FRM.

CAPTION [Name Shortcut Key
&File muFi | e

-—--E&xit [muFi | eExi t

& Edit mMukEdi t

----&Undo [muEdi t Undo |Ctrl+Z

2. Add thefile clsUtility.cls to your project from the Chapt er 01\ HowTo03 directory by selecting
Project | Add File from the main menu or by pressing Ctrl+D on the keyboard. Use the File common diaog
to select thefile.

3. Add the following code to the declarations section of For nmL:

Private Utility As New clsUtility
Private nbl nVal i dati onFail ed As Bool ean

4. Enter the following code into For il asthe Val i dat e event for the dat Enpl oyees data control.
(Note the changes from How-To 1.2 highlighted in bold.) This code checks to make sure that valid data
have been entered into all controls. If there are any invalid data, the subroutine displays an error message
and asksfor an OK or a Cancel response. An OK response cancelsthe Val i dat e event and setsthe
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form-level variable nbl nVal i dat i onFai | ed to Tr ue. A Cancel response retrieves the database
values to the bound form controls and backs out the changes.

Private Sub dat Enpl oyees Val i date(Action As Integer, Save As I|nteger)
DimstrMsg As String
Di m enuniVsgResul t As VbMsgBoxResul t
If Save = True Or Action = vbDataActi onUpdate _
O Action = vbDataActi onUnl oad Then
One or nore bound controls has changed or the form
I's being unloaded, so verify that all fields have
| egal entries. If a field has an incorrect val ue,
append a string explaining the error to strMg and
set the focus to that field to facilitate correcting
the error. W explain all errors encountered in a
si ngl e nessage box.
strMsg = ""
I f txtEnpLast Nane. Text = "" Then
Uility. AddToMsg strMsg, _
"You nust enter a |ast nane."
t xt EnpLast Nane. Set Focus
End If
I f txtEnpFirstNanme. Text = "" Then
Uility. AddToMsg strMsg, _
"You nust enter a first nanme."
t xt EnpFi r st Nane. Set Focus
End If
If Not IsDate(txtBirthDate. Text) Then
Uility. AddToMsg strMsg,
"You nmust enter a birth date."
t xt Bi rt hDat e. Set Focus
El se
| f CDate(txtBirthDate. Text) >= Date Then
Uility. AddToMsg strMsg, _
“"Birth date nust be in the past."
t xt Bi rt hDat e. Set Focus
End If
End If
If strMsg <> "" Then
" We have sonething in the variable strMg, which
means that an error has occurred. D splay the
nmessage. The focus is in the |ast text box where
an error was found
enumvsgResul t = MsgBox(strMsg, _
vbExcl amati on + vbOKCancel +
vbDef aul t But t onl)
I f enumMVsgResult = vbCancel Then
" Restore the data to previous val ues using the
data control
dat Enpl oyees. Updat eControl s
" Al ow form unl oad.
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nmbl nVal i dati onFai |l ed = Fal se
El se
Cancel the Validate event
Action = vbDat aActi onCancel
Deny formunload until fields are corrected
nbl nVal i dati onFai |l ed = True

End |f
El se
nbl nVal i dati onFai |l ed = Fal se
End |f
End |f
End Sub

5. Enter the following code into For ml asthe Unl oad event. (This code is the same as that for the
identically named procedurein How-To 1.2.) If the Val i dat e event has set the Updat eCancel | ed
flag, this procedure cancels the Unl oad event.

Private Sub Form Unl oad(Cancel As Integer)
Don't allow the unload until the data is validated or the
update is cancell ed
I f nbl nValidationFailed Then Cancel = True
End Sub

6. Enter the following code asthe Cl i ck eventfor muEdi t Undo:

Private Sub mmuEdi t Undo_C i ck()
Undo all pending changes from form by copying recordset
val ues to formcontrols
dat Enpl oyees. Updat eControl s
End Sub

7. Enter the following code asthe Cl i ck event for muEXxi t . (This codeisthe same as that for the
identically named procedure in How-To 1.2.)

Private Sub mmuExit_C i ck()
Unl oad Me
End Sub

How It Works

ThemmuEdi t Undo_Cl i ck procedure allows for removing any pending changes from the database by using
the data control's Updat eCont r ol s method. This method takes the copy of the field data from the data
control's recordset and "updates' the displayed bound controls. Remember from Figure 1.3 that there are
constantly two copies of all datain a data control application--the copy on the screen fields (in the bound
controls) and the copy in the data control's recordset fields. Data is moved from the bound controlsto the
recordset fields during an update but only after validation is successful. So no matter how much the data on the
screen has changed, nothing happens until the recordset gets updated. (In this application so far, arecordset is
updated only when the data control is moved from one record to another.)

Another useful enhancement in this version of the program is the use of a Cancel response from the validation
error message box to refresh the screen display automatically without making the user make a menu selection.
Figure 1.6 shows the modified error message box. If the response indicates a cancellation, the validation is
cancelled and the data values are restored from the database to the bound controls.

Figure 1.6 The Cancel button added to an error message box.
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The validation event procedure (in step 4) makes extensive use of Visua Basic constants such as

vbDat aAct i onCancel andvbCancel rather than numeric constants to improve the ability of programmers
to understand the code. Vaues for constants can easily be found by pressing the F2 key from within Visual Basic
to bring up the Object Browser window from which constants can be copied and pasted into your code. Declaring
enumvsgResul t asaVbMsgBoxResul t type shows the use of strong typing to help make the program's
meaning clearer to subsequent programmers.

Comments

Even though you can update, validate, and undo changes to your employee records, you still can't hire or fire
anyone with the information you have so far. Let's compl ete the core application by adding the add and delete
functions.

1.4 How do |...

Add and delete records using bound controls?

Problem
How do | add and delete records when I'm using bound controls?
Technique

To add arecord to the recordset of a data control, use the AddNew method of the recordset established by the
data control. Visual Basic sets all bound controls to their default values (as determined by the table definition in
the database you're accessing) and makes the new record the current record. After all data has been entered into
the bound controls, Visual Basic creates a new record in the table and fills it with the values from the controls.
Visual Basic knows that data entry is complete when you move to a different record, you add another new record,
or your code executes the recordset's Updat e method. All records get added to the end of the data control's
recordset.

If you make changes to an existing record and then unload the form, Visual Basic automatically updates the
recordset with your changes. When you add a record, enter data into the record, and then either add another
record or move to an existing record, Visual Basic automatically saves the new record. However, if you add a
record, enter data into the new record, and then unload the form--before you move to another record--Visual
Basic does not automatically save the new record. If you want to save the new record, you can invoke the
Recor dset object'sUpdat e method from the form's Unl oad event. The Updat e method saves the datain
the form's bound controls to the corresponding fields in the recordset.

To delete the currently displayed record from the database, use the data control recordset's Del et e method.
Visual Basic deletes the current record from the database. It does not, however, move to a new record or update
the controls. Y ou must do this through your code by using one of the four Move methods. MoveFi r st ,
MovelLast , MovePr evi ous, or MoveNext . If you do not move to a new record after executing the Del et e
method, there will be no current record. Visual Basic will, therefore, generate an error when you try to perform
any operation on the current record.

Steps

Preview the project AddDeleteBound.VBP. Change the Dat abaseNane property of the data control
dat Enpl oyees to point to the copy of NWind.MDB installed on your system (probably in the directory where
VB6.EXE isinstalled). Then run the project. The form shown in Figure 1.7 appears. Select Data | Add Record.
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Enter some representative values into the fields. Move to another record or select Data | Save Record from the
main menu. Move to the last record in the recordset by clicking the >| button on the data control. Y ou should see
the record you just added. Select Data | Delete Record. Move to the last record in the recordset again. The record
you added should be gone.

1. Create anew project called AddDeleteBound.VBP. Use For il to create the objects and properties
listed earlier in Table 1.1, and save the form as AddDel eteBound.FRM. Substitute the path to your copy of
NWind.MDB for the Dat abaseNane property of dat Enpl oyees. You might find it easier to start
from the UndoBound.VBP form from How-To 1.3. Use the Visual Basic menu editor to create the menu
shownin Table 1.4.

Figure 1.7 The Bound Add/Delete/Update form.

Table 1.4 Menu specifications for the Bound Add/Delete form.

CAPTION Name Shortcut Key
&File muFi | e

----E& xit muFi | eExit

& Edit muEdi t

----&Undo muEdi t Undo  |Ctrl+Z
&Data muDat a

----&Add Record |muDat aAdd

----& Delete Record|muDat aDel et e

----&Save Record mmubDat aSave

2. Add thefile clsUtility.cls to your project from the Chapt er 01\ HowTo03 directory by selecting
Project | Add File from the main menu or by pressing Ctrl+D on the keyboard. Use the File common dialog
to select thefile.

3. Add the following code to the declarations section of For mL:

Private Utility As New clsUtility
Private nbl nValidati onFail ed As Bool ean

4. Add the following code asthe Val i dat e event of the data control dat Enpl oyees. (Thiscodeisthe
same as that for the identically named procedure in How-To 1.3, except for the code in bold.) The

Val i dat e event is called every time the current record changes, when the form is unloaded, and when
the Updat e method isinvoked. This procedure verifiesthat all entries meet the requirements of the
application when data in bound controls have been changed. If an entry isincorrect, the routine cancels the
Val i dat e event and sets the form-level flag variable nbl nVal i dat i onFai | ed.

Private Sub dat Enpl oyees Val i dat e(Action As I nteger,
Save As I nteger)
DimstrMsg As String
Di m enunivsgResul t As VbMsgBoxResul t
If Save = True Or Action = vbDataActi onUpdate _
O Action = vbDat aActionUnl oad _
O Action = vbDat aActi onAddNew Then
" One or nore bound controls has changed or the form
I's being unloaded, so verify that all fields have
| egal entries. If a field has an incorrect val ue,
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append a string explaining the error to strMg and
set the focus to that field to facilitate correcting
the error. W explain all errors encountered in a
si ngl e nessage box.
strMg = ""
| f txtEnpLast Nane. Text = "" Then
Uility. AddToMsg strMsg,
"You nust enter a |last nane.”
t xt EnpLast Nane. Set Focus
End If
I f txtEnpFirstNanme. Text = "" Then
Uility. AddToMsg strMsg, _
"You nust enter a first nane."
t xt EnpFi r st Nane. Set Focus
End If
If Not IsDate(txtBirthDate. Text) Then
Uility. AddToMsg strMsg, _
"You must enter a birth date.”
t xt Bi rt hDat e. Set Focus
El se
| f CDate(txtBirthDate. Text) >= Date Then
Uility. AddToMsg strMsg, _
"Birth date nust be in the past."
t xt Bi rt hDat e. Set Focus
End If
End If
If strMsg <> "" Then
" We have sonething in the variable strMg, which
means that an error has occurred. D splay the
nmessage. The focus is in the [ast text box where an
error was found
enumvsgResult = MsgBox(strMsg, _
vbExcl amati on + vbOKCancel + vbDefaul t Buttonl)
| f enumVsgResult = vbCancel Then
" Restore the data to previous val ues using
the data contro
dat Enpl oyees. Updat eControl s
nbl nVal i dati onFai |l ed = Fal se
El se
Cancel the Validate event
Action = vbDat aActi onCancel
" Deny formUnload until fields are corrected
nbl nVal i dati onFail ed = True
End If
El se
Al'l ow form unl oad
nmbl nVal i dati onFai |l ed = Fal se
Di sabl e the Save nenu
muDat aSave. Enabl ed = Fal se
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End I f
End | f
End Sub

5. Enter the following code asthe Cl i ck method of the Edit | Undo menu item. If the user chooses Undo
while adding a new record, the subroutine uses the Recordset object's Cancel Updat e method to cancel
the pending AddNew operation. If the user clicks the menu item while editing an existing record, the
procedure updates the form's controls by filling them with the current values from the recordset.

Private Sub mmuEdi t Undo_d i ck()
Undo all pendi ng changes from form by copying recordset
val ues to formcontrols
dat Enpl oyees. Updat eControl s
| f dat Enpl oyees. Recordset . Edi t Mode = dbEdi t Add Then
" Disable the nmenu save and cancel the update
dat Enpl oyees. Recor dset . Cancel Updat e
mmuDat aSave. Enabl ed = Fal se
End If
End Sub

6. Add the following code asthe O i ck event of the Data menu's Add Record item. This subroutine uses
the Recor dset object's AddNew method to prepare the form and the recordset for the addition of anew
record.

Private Sub mmuDat aAdd_C i ck()
Reset all controls to the default for a new record
and make space for the record in the recordset copy
buf f er.
dat Enpl oyees. Recor dset . AddNew
"Enabl e the Save nenu choi ce
mubDat aSave. Enabl ed = True
Set the focus to the first control on the form
t xt EnpLast Nane. Set Focus
End Sub

7. Add the following code asthe O i ck event of the Data menu's Delete Record item. The procedure
confirms that the user wants to delete the record and then deletesiit. It then ensures that the record pointer
ispointing at a valid record.

Private Sub mmuDat aDel ete_C i ck()
DimstrMsg As String
“Verify the del etion.
strMsg = "Are you sure you want to delete
& I'1f(txtEnpLast Nane. Text <> "",
t xt EnpLast Nane. Text, _
“this record") & "?"
I f MsgBox(strMsg, vbQuestion + vbYesNo + vbDefaul tButton2) = _
vbYes Then
W really want to delete
dat Enpl oyees. Recordset. Del et e
" Make a valid record the current record and
update the display.
dat Enpl oyees. Recor dset . MoveNext
" If we deleted the last record, nove to the new | ast
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record because the current record pointer is not defined
afterdel eting the last record, even though ECF is
defi ned.
| f dat Enpl oyees. Recordset. EOF Then
dat Enpl oyees. Recor dset . MovelLast
End | f
End Sub

8. Add the following code asthe Cl i ck event of the Data menu's Save Record item. The Save Record
subroutine uses the Updat e method of the Recor dset object to write the values in the form's bound
controlsto their respective fields in the recordset. Thel f statement prevents a recordset Updat e without
apreceding AddNewor Edi t .

Private Sub mmuDat aSave i ck()
I nvoke the update nethod to copy control contents to
recordset fields and update the underlying table
dat Enpl oyees. Recor dset . Updat e
| f dat Enpl oyees. Recor dset . Edi t Mode <> dbEdi t Add Then
If we added nove to the new record
dat Enpl oyees. Recor dset . MovelLast
End If
End Sub

9. Add the following code asthe Cl i ck event of the File menu's Exit item. (This code is the same as that
for the identically named procedure in How-To 1.2.)

Private Sub mmuFil eExit _dick()
Unl oad Me
End Sub

10. Add the following code as the form's Unl oad event. If the data currently in the bound controlsis
invalid, the procedure cancels the Unl oad event. If the datais valid and an add-record operation isin
progress, the code invokes the Updat e event to save the data.

Private Sub Form Unl oad( Cancel As Integer)
Don't allow the unload until the data is valid or the
update is cancelled
I f nbl nvValidationFailed Then Cancel = True
End SubEnd Sub

How It Works

Including record addition and deletion has made the data control program more complex, but it now looks like a
real database application. A Data menu allows the user to explicitly control the data control's recordset activities
through the appropriate click procedures. The Dat a Add Recor d procedure (step 6) adds a new, blank record to
the data control's recordset. The data control is automatically positioned on the new record. The Dat a Save
procedure (step 8) updates the recordset and moves to the last record (the new record) if the current actionisa
record addition. The Data Save Record menu choice is a'so managed explicitly by the program during record
additions to provide clear feedback from the programmer about what is happening within the program.

Notice in the record deletion processing (step 7) that you have to manage the deletion of the last record carefully
because the recordset object does not handle all changes without an error. In particular, deleting the last record
can leave the recordset with "No current record.” In this state, any update actions (potentially caused by arecord
movement) can cause an error in your application.
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RUNTIME ERRORS

Y ou should also note that you will receive aruntime error if you attempt to delete certain default
records contained in the Employees database. The Employees table has a relationship with the
Orders table within the same database, and the employee records you cannot delete have at least one
entry in the Orderstable. A runtime error will occur if you delete an employee record that has other
datain the database because you would have entries in the Orders table that do not have a
corresponding Employees record--which would result in aloss of dataintegrity in the database. To
properly delete these records, you must delete the corresponding data in any other tablesin the
database. Refer to How-To 4.4 for information on defining and using relations between tables.

Comments

A Visua Basic data control maintains arecord pointer into its Recor dSour ce. The record pointer keeps track
of where you are within the Recor dSour ce. It aways pointsto the current record--except when you move past
the end or the beginning of the Recor dSour ce.

Y ou can move past the end of the Recor dSour ce by clicking the Next Record button when the record pointer
is positioned on the last record; similarly, you can move past the beginning of the Recor dSour ce by clicking
the Previous Record button when you are on the first record. The record pointer then points at a special location,
known as the end of file (EOF) or the beginning of file (BOF). When you are on EOF or BOF, there is no current
record. If you try to delete or edit the record when you are on EOF or BOF, Visual Basic generates an error
message. EOF and BOF are useful when you use data access objects for checking to see when you've reached the
end or beginning of a Recor dSour ce; but when you use the data control, you generally don't want to stay on
EOF or BOF.

For this reason, Visual Basic gives you a choice of what to do when your data control reaches EOF or BOF. You
execute this choice by setting the BOFAct i on and EOFAct i on properties. The possible settings for each
property are shown in Table 1.5.

Table 1.5 The EOFAction and BOFAction properties of the data control.

PROPERTY |Description Result
BOFActi on|0 - MoveFi r st (default) |Positions the record pointer on the first record.
1 - BOF Positions the record pointer on BOF.
ECFActi on|0 - Mvelast (default) |Positionsthe record pointer on the last record.
1 - EOF Positions the record pointer on EOF.
2 - AddNew Adds anew record at the end of the Recor dSour ce and positions
the record pointer on it.

The Visual Basic data control does not handle empty recordsets well; trying to move to another record generates
an error. The only thing you can do with a bound, empty recordset is to add a new record. When you open an
empty recordset, its EOF property isinitially set to Tr ue. If you have the data control's EOFACt i on property
set to AddNew, when you open an empty recordset Visual Basic immediately adds arecord. Thisis alow-cost,
no-code way to prevent empty recordset errors when working with bound controls.
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1.5 How do |I...

Create and use bound lists?

Problem

Many tablesin my database have fields that are related to other tables. | need to restrict entry into these fields to
values that exist in the related tables. At the same time, I'd like to make it easy to select valid entries for these
fields. How do | accomplish this when I'm using bound controls?

Technique

Assume that you have a warehouse application. Y ou have two tables: Products and Categories. The Products
table defines available products:

Product | D

Pr oduct Name

SupplierlD

Cat egoryl D

Quanti t yPer Uni t

UnitPrice

Uni t sl nSt ock

Uni t sOnOr der

Reor der Level

Di sconti nued
The Categories table defines product categories and is related to the Products table viathe Cat egor yI Dfield:

Cat egoryl D

Cat egor yNane

Descri ption

Picture

Y ou have aform that displays basic product information from the Products table and its related category.
Because ailmost everybody has trouble remembering customer 1D numbers, you want to provide the capability to
designate the category by name. With a DBConbo or DBLi st control, people can choose a category name and
have the control insert the category 1D number corresponding to that category name into the Products table.

The DBLi st and DBConbo controls both display valuesin alist format. The DBLi st control creates alist box,
with several lines always visible. The DBComnbo control can create a drop-down list. They are both bound
controls. Unlike with most bound controls, however, you bind them not to a single data control but to two data
controls. The first data control maintains the recordset represented by the form as a whole--the data records you
are browsing or editing. The second data control refers to the validation recordset, the recordset that is displayed
in the list box or combo box. (Y ou normally make the second data control--the data control that displays the
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valuesin the list--invisible, because people do not need to accessit.)

In the example, one data control is linked to the Products table--the table into which category ID numbers are
inserted. The other data control is linked to the Categories table--the source of the list. The table that is the source
of the list must include both the information to be displayed (in this case, the information in the

Cat egor yNane field) and the value to be inserted into the other table (in this case, the Cat egor yI D).

You link the DBConbo or DBLi st control to its recordsets by setting five properties. Two properties describe
the recordset to be updated; they are shown in Table 1.6. The other three properties define the recordset that
makes up the list; these appear in Table 1.7.

Table 1.6 DBList/DBCombo properties that describe the recordset to be updated.

PROPERTY |Description
Dat aSour ce |[Name of the data control with the recordset to be updated
Dat aFi el d |Name of thefield to be updated

Table 1.7 DBList/DBCombo properties that create the list.

PROPERTY  [Description

RowSour ce  |Name of the data control that provides the valuesto display in the list

Li st Fi el d |Name of thefield with the valuesto display in the list

BoundCol urm |Name of the field with the value to be inserted in the table being updated

DBCOMBO STYLE

If you set the St yI e property of the DBConbo control to 2 (Dropdown List), the control acts
exactly likeaDBLI st control--except, of course, that it displays only a single item until you drop it
down. You can't add new items to the list through the control.

If you want to give the user the opportunity to add new items, set St y| e to O (Dropdown Combo)
or 1 (Simple Combo). Y our code must handle the addition of the user's entry to the underlying row
source; the control does not do this automatically for you.

Open the project ListBound.VBP to preview this How-To. Change the Dat abaseNane property of the data
control dat Enpl oyees to point to the copy of NWind.MDB installed on your system (probably in the
directory where VB6.EXE isinstaled). Then run the project. The form shown in Figure 1.8 appears. Select Data |
Add Record, and enter some representative values into the fields. Use the drop-down list to enter the publisher.
When you move to another record, your new record is automatically saved.

1. Create anew project called ListBound.VBP. Use For il to create the objects and properties listed in
Table 1.8, and save the form as LISTBND.FRM. Substitute the path to your copy of NWind.MDB for the
Dat abaseNane property of dat Enpl oyees and dat Publ i sher s.

Table 1.8 Objects and properties for the Bound Lister form.

OBJECT |Property Setting
Form Nanme For mlL
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Caption " Bound Lister "
Dat a Name dat Pr oduct s
Caption " Product s"
Dat abaseNane |"D: \ Program Fi | es\ M crosoft Vi sual
St udi o\ VB6\ N\wi nd. ndb"
Recor dSour ce " Product s"
Dat a Name dat Cat egori es
Caption " Cat egori es"
Dat abaseNane " D: \ Program Fi | es\ M crosoft Vi sual
St udi o\ VB6\ N\wi nd. ndb"
Recor dSour ce|" Cat egori es”
|Text Box [Nane t xt Product Nane
Dat aFi el d " Pr oduct Nane"
Dat aSource [|"dat Products"
|DBCorTbo Nane dbcCat egory
BoundCol utm | Cat egoryl D"
Dat aFi el d " Cat egoryl D
Dat aSource [|*dat Products"”
ListField " Cat egor yNane"
RowSour ce "dat Cat egori es"
Label Nane Label 2
Caption " Cat egory: "
Label Nane Label 1
Caption " Product Nane:"

2. Use the Visual Basic menu editor to create the menu shown in Table 1.9.

Figure 1.8 The Bound Lister form.

Table 1.9 Menu specifications for the Bound Lister.

CAPTION Name Shortcut Key
&File mukFi | e

----E&xit muFi | eExi t

& Edit mMukEdi t

----&Undo muEdi t Undo  |Alt+Backspace
&Data muDat a

----&Add Record |muDat aAdd

----& Delete Record [muDat aDel et e

----&Save Record mmuDat aSave
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3. Add the following code to the declarations section of For ml:

Private Utility As New clsUtility
Private nbl nval i dati onFail ed As Bool ean

4. Add the following code asthe Val i dat e event of the data control dat Pr oduct s. (Thiscodeisvery
similar tothe Val i dat e Event codefor How-To 1.4 with the exceptions of data control name and
actual field-checking logic.) The Val i dat e event is called every time the current record changes, when
the form is unloaded, and when the Updat e method isinvoked. This procedure verifies that when datain
bound controls have been changed, all entries meet the requirements of the application. If an entry is
incorrect, the routine cancelsthe Val i dat e event and sets the form-level flag variable

nmbl nVal i dati onFai | ed.

Private Sub dat Products Validate(Action As Integer, Save As |nteger)
DimstrMsg As String
Di m enunivsgResul t As VbMsgBoxResul t
If Save = True Or Action = vbDataActi onUpdate _
O nbl nValidationFailed O Action = vbDat aActi onAddNew Then
" One or nore bound controls has changed or a previous
val idation failed, so verify that all fields have |egal
entries. If a field has an incorrect value, append a
string explaining the error to strMsg and set the focus
to that field to facilitate correcting the error. W
explain all errors encountered in a single nessage box.
strMsg = ""
I f txtProductName. Text = "" Then
Uility. AddToMsg strMsg, _
"You nust enter a Product nane."
t Xt Product Nane. Set Focus
End If
If strMsg <> "" Then
" W have sonething in the variable strMg, which
means that an error has occurred. D splay the
nmessage. The focus is in the |ast text box where an
error was found
enumvsgResul t = MsgBox(strMsg, vbExclamation + _
vbOKCancel + vbDefaul tButtonl)
| f enumvsgResult = vbCancel Then
" Restore the data to previous val ues using the
data contro
dat Pr oduct s. Updat eControl s
nmbl nVal i dati onFai |l ed = Fal se
El se
Cancel the Validate event
Action = vbDat aActi onCancel
" Deny formUnload until fields are corrected
nbl nVal i dati onFail ed = True

End | f
El se

nbl nVal i dati onFai |l ed = Fal se
End |f
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End | f
End Sub

5. Enter the following code asthe Cl i ck method of the Edit | Undo menu item. (This codeis very similar
to that for the identically named procedure in How-To 1.4, except for the reference to a different data
control.) The procedure updates the form's controls by filling them with the current values from the
recordset. If the user chooses Undo while adding a new record, the subroutine uses the Recor dset
object's Cancel Updat e method to cancel the pending AddNew operation and turns off the data save
menu item.

Private Sub mmuEdi t Undo_d i ck()
Undo all pendi ng changes from form by copying recordset
val ues to formcontrols
dat Product s. Updat eControl s
| f dat Products. Recordset. Edi t Mode = dbEdit Add Then
Di sabl e the nenu save and cancel the update
dat Product s. Recor dset . Cancel Updat e
muDat aSave. Enabl ed = Fal se
End | f
End Sub

6. Add the following code asthe O i ck event of the Data menu's Add Record item. (This code is very
similar to that for the identically named procedure in How-To 1.4.) This subroutine uses the Recordset
object's AddNew method to prepare the form and the recordset for the addition of a new record. It also
enables the Data | Save menu.

Private Sub mmuDat aAdd_C i ck()
Reset all controls to the default for a new record
and make space for the record in the recordset copy
buf f er.
dat Product s. Recor dset . AddNew
"Enabl e the Save nenu choice
mubDat aSave. Enabl ed = True
Set the focus to the first control on the form
t xt Product Name. Set Focus
End Sub

7. Add the following code asthe O i ck event of the Data menu's Delete Record item. (This code is very
similar to that for the identically named procedure in How-To 1.4.) The procedure confirms that the user
wants to delete the record, deletes the record, and then ensures that the record pointer is pointing at avalid
record.

Private Sub mubDat aDel ete_C i ck()
DmstrMsg As String
"Verify the del etion.
strMsg = "Are you sure you want to delete " _
& Il f(txtProduct Nane. Text <> "",
t xt Product Nanme. Text, _
“this record") & "?"
I f MsgBox(strMsg, vbQuestion + vbYesNo + vbDefaul tButton2) = _
vbYes Then
W really want to delete
dat Product s. Recordset. Del et e
Make a valid record the current record and update the
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di spl ay.

dat Product s. Recor dset . MoveNext
If we deleted the |ast record, nove to the new | ast
record because the current record pointer is not defined
after deleting the |ast record, even though EOF is
defi ned.

| f dat Products. Recordset. EOF Then

dat Product s. Recor dset . MovelLast

End |f
End Sub

8. Add the following code asthe Cl i ck event of the Data menu's Save Record item. (This codeis very
similar to that for the identically named procedure in How-To 1.4.) The Save Recor d subroutine uses
the Updat e method of the Recor dset object to write the values in the form's bound controls to their
respective fields in the recordset.

Private Sub mmuDat aSave_ O i ck()
I nvoke the update nethod to copy control contents to
recordset fields and update the underlying table
dat Product s. Recor dset . Updat e
| f dat Products. Recordset. Edi t Mode <> dbEdi t Add Then
If we added nove to the new record
dat Product s. Recor dset . MbvelLast
End 1 fEnd Sub

9. Add the following code asthe Cl i ck event of the File menu's Exit item. (This code is the same as that
for the identically named procedure in How-To 1.4.)

Private Sub muFil eExit_dick()
Unl oad Me
End Sub

10. Add the following code as the form's Unl oad event. (This code is the same as that for the identically
named procedure in How-To 1.4.) If the data currently in the bound controlsisinvalid, the procedure
cancelsthe Unl oad event.

Private Sub Form Unl oad( Cancel As Integer)
Don't allow the unload until the data is valid or the
update is cancelled
I f nbl nValidationFail ed Then Cancel = True
End Sub

When the form isloaded, the combined actions of dat Cat egor i es and dbcCat egor i es fill the Category
combo box with alist of category names from the Categories table in NWind.MDB. When a category is chosen
from the list, the category 1D associated with the chosen category isinserted into the Cat egor yl Dfield in the
Products table.

Unlike the unbound list box and combo box controls, their bound cousins DBLi st and DBConbo do not have a
Sor t ed property. If you want to provide a sorted list, therefore, you must make sure that the recordset providing
the list itself is sorted on the appropriate field. Y ou can accomplish this by setting the Recor dSour ce property
of the data control named in the DBLi st or DBConbo's RowSour ce property to a SQL statement with an
ORDER BY clause. In the example cited in the "Technique" section of this How-To, you could provide a sorted
list of customers by setting the Recor dSour ce property of the data control to this:

SELECT * FROM Cat egori es ORDER BY Cat egoryl D
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With DBLiI st and DBConbo, you can designate how the list reacts to characters typed at the keyboard when the
control has the focus. If the control's Mat chEnt r y property isset to vbMat chEnt r ySi npl e, the control
searches for the next match for the character entered using the first letter of entriesin the list. If the same letter is
typed repeatedly, the control cycles through all the entriesin the list beginning with that letter. If you set the

Mat chEnt ry property to vbMat chEnt r yExt ended, the control searches for an entry matching all the
characters typed by the user. Asyou type additional characters, you are further refining the search.

Comments

The DBConbo and DBLi st controls are powerful additions to your programming arsenal, but be careful about
the performance implications in everyday use. Each DBConbo and DBLi st control requires a data control, and
the data control isafairly large bit of code. In one experiment, replacing eight DBConmbo controls with plain
Conbo Box controls loaded from a database reduced the form load time by more than 40%.

1.6 How do |I...

Display many detail records for a single master record?

Problem

| want to display product inventory and order detail information for a displayed product. How do | build aform to
display "master-detail" information showing products and order quantities?

Technique

A "master-detail” display is frequently used to show a hierarchical relationship between two tables such as
invoice headers and invoice lines. In this How-To, you build aform to display all the orders for a particular
product.

Assume you have a warehouse application. The Products table contains the following fields:
Product | D
Pr oduct Name
SupplierlD
Cat egoryl D
Quanti t yPer Uni t
UnitPrice
Uni t sl nSt ock
Uni t sOnOr der
Reor der Level
Di sconti nued
The Order Details table defines the quantity of the product included on each order:
Orderl D
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Pr oduct | D

UnitPrice

Quantity
Di scount

Y ou have aform that displays product and stock information together with order quantities for the displayed
product. This master-detail relationship requires two data controls to display a single product and multiple order
lines. The master data control has arecordset tied to the Products table, and the detail recordset istied to the
Order Details table. Master table information is usually displayed in text boxes or other appropriate controls;
detail information isdisplayed inaDBGr i d control.

The DBGr i d control displays multiple rows from arecordset in a scrolling table that looks much like a
spreadsheet. The DBGr i d control allows recordset scrolling, column width changes, display formatting, and
other useful capabilities. It is most useful as a display-only tool, but the DBGr i d control can provide recordset
maintenance functions as well. Table 1.10 describes important properties that control DBG- i d runtime behavior.

Table 1.10 Important DBGrid design-time properties.

PROPERTY Description

Al | owAddNew |Controls ability to add new records (default isFal se)

Al | owDel et e |Controls ability to delete records displayed by the grid (default isFal se)
Al | owUpdat e |Controls ability to update records through the grid (default is Tr ue)

Col uimHeader s |Controls display of column headers (default is Tr ue)

Y ou specify arecordset at design time for DBGr i d so that you can design the initial column layout and
formatting. The DBGr i d control can retrieve the field names from a linked recordset at design time to populate
theinitial column display. Y ou then edit the column properties to set headers, formats, and default values.

Steps

Open the project GridLister.VBP to preview this How-To. Change the Dat abaseNamne property of the data
controlsdat Pr oduct s and dat Or der Det ai | s to point to the copy of NWind.MDB installed on your
system (probably in the directory where VB6.EXE isinstalled). Then run the project. The form shown in Figure
1.9 appears. Navigate through the records using the product data control. Observe how the order detall
information changes. Experiment with the grid's sliders to control the data display. Use the mouse to select rows
or columns. Drastically change a column's display width, and observe how the horizontal scrollbar appears and

disappears.
1. Create anew project called GridLister.VBP. Use For il to create the objects and propertieslisted in
Table 1.11 and save the form as GridLister.FRM. Substitute the path to your copy of NWind.MDB for the
Dat abaseNane property of dat Pr oduct s anddat Or der Det ai | s.

Figure 1.9 The Grid Lister form.

Table 1.11 Objects and properties for the Grid Lister form.

OBJECT |Property Setting
Form Nanme For ml
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Caption "Grid Lister"
|Text Box [Nane t xt Pr oduct Nane
Dat aFi el d "Pr oduct Nane"

Dat aSour ce

"dat Pr oduct s"

|Text Box

Nane

t xt Uni t sl nSt ock

Dat aFi el d

"Uni tsl nSt ock”

Dat aSour ce

"dat Pr oduct s"

|Text Box

Nane

t xt Product 1 d

Dat aFi el d

"Product | D"

Dat aSour ce

"dat Pr oduct s"

|Dat a Nane dat Pr oduct s
Caption " Products”
Connect "Access"
Dat abaseNane " D: \ Program Fi |l es\ M crosoft Vi sual
St udi o\ VB6\ Nwi nd. ndb"
Recor dSour ce |" Pr oduct s"
Dat a Narme dat OrderDetail s
Caption "Order Details”
Dat abaseNane |"D: \ Program Fi | es\ M crosoft Vi sual
St udi o\ VB6\ Nwi nd. ndb"
RecordSource|"Order Details”
Vi si bl e Fal se
DBGid |Name dbgOrderDetail s
Al | owAddNew [Fal se
Al | owDel et e [Fal se
Al | owpdat e |Fal se
Dat aSource ['"dat OrderDetail s"
Label Narme Label 1
Caption “Product Nane:"
Label Narme Label 2
Caption "Units in Stock"
Label Name Label 3
Caption “Product |ID

2. Use the Visual Basic menu editor to create the menu shown in Table 1.12.

Table 1.12 Menu specifications for the Grid Lister.

|CAPTI ON |Name

|&File

ImuFi | e

Shortcut Key
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'----E&xit 'rmuFi | eExi t

3. Usethe DBGr i d design-time controls to define the columns. Right-click the grid to display the menu
shown in Figure 1.10, and then select the Retrieve Fields option. The DBGr i d column information will be
retrieved from the dat Or der Det ai | s recordset. Right-click the DBG i d again and select Edit to make
on-screen modifications to column widths and row heights.

4. Right-click the DBGr i d and select the Properties menu item to adjust the column formats. Figure 1.11
shows the Columns tab of the DBG' i d design-time properties page.

Figure 1.10 The DBG i d right-click design-time menu.

Figure 1.11 The DBG i d design-time properties.
5. Add the following code to the Reposi t i on event of the data control dat Pr oduct s:

Private Sub dat Products_ Reposition()
DimstrSql As String
| f dat Products. Recordset. RecordCount = 0 Then
Don't re-query the Order Details if there are
no products displ ayed.
Exit Sub

End If
Re-query the Order Detail grid by SQ SELECT statenent.

The WHERE cl ause picks up only the order details for

t he di spl ayed product.
strSql = "SELECT * FROM [ Order Details] WHERE ProductID = " _

& dat Products. Recordset. Fi el ds("Product| D")
Assign the desired SQU statenent as the record source.

dat OrderDetai |l s. RecordSource = strSql
" Re-query the database to bring new data to the recordset.

dat OrderDetail s. Refresh
Set the default value for ProductlD for any possible future

Order Details inserts to the displayed product ID.
dbgOrderDetail s. Col uims("Product| D"). Defaul tValue = _
dat Product s. Recordset. Fi el ds(" Product | D")

End Sub
6. Add the following code asthe Ol i ck event of the File menu's Exit item. (This code is the same as that
for the identically named procedure in How-To 1.5.)
Private Sub muFil eExit_dick()
Unl oad Me
End Sub

How It Works

When the form isloaded, the dat Pr oduct s data control retrieves the first Products record and fires the
Reposi ti on event. The event procedure creates a SQL statement to query only those order detail records you
want to see by using a WHERE clause.

SELECT * FROM [ Order Details] WHERE Product| D = <di spl ayed product |D>

When the data control isrefreshed, the DBGr i d is populated with only the order detail records for the displayed
product. A more complicated SQL statement (see Chapter 3, "Creating Queries with SQL") could also retrieve
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the order number and customer information for display on the form.
Comments

DBGr i d isapowerful control well worth exploring in the Visual Basic 6 help files and books online. It provides
powerful display capabilities as well as add, update, and del ete capabilities. When your program is running, users
can resize columns and rows to suit their display needs.

The DBGr i d isaso useful asthe display for amaster query in any database that requires logical partitioning. A
multiple warehouse inventory application might useaDBG i d to select a "master" warehouse before browsing
through "detail" itemsin order to limit inventory item display to a particular location. Logical partitioning is often
required in service bureau applications to prevent making incorrect changes to a customer's account. Telephone
companies and Internet service providers frequently need to see individua accounts but restrict the view to a
particular corporate customer. DBG i d can help partition at the high level and provide "drill-down" capability
through hierarchies.

1.7 How do |I...

Change data in data-bound grid cells from code?

Problem

| want to display product inventory and order detail information; | also want to restrict editing to the
guantity-ordered information. How do | edit asingle DBG i d cell?

Technique

Assume you have the same warehouse application as you did in How-To 1.6. Product information and order
detail information are stored in two different tables, the structures of which are also shown in the preceding
How-To. You have aform that displays product and stock information together with order quantities for the
displayed product. Y our management team wants to have a secure editing function to allow adjustment of order
guantities for particular products.

The DBGr i d control can alow data updates, but all columns shown on the grid then become available for
updates. You don't want to let the warehouse supervisor adjust prices or discounts--only the order quantity. Y ou
will have to directly manipulate the DBGr i d cellsto update the order quantity only.

Steps

Open the project GridChange.VBP. Change the Dat abaseNane property of the data controls dat Pr oduct s
and dat Or der Det ai | s to point to the copy of NWind.MDB installed on your system (probably in the
directory where VB6.EXE isinstalled). Then run the project. The form shown in Figure 1.12 appears. Navigate
through the product records and observe how the order detail information changes. Highlight an order detail row,
enter anew quantity in the text box, and press the Change Qty command button. The quantity will be updated in
the DBGr i d control and the underlying recordset and database table.

Figure 1.12 The Grid Change form.

1. Create anew project called GridChange.VBP. Use For il to create the objects and propertieslisted in
Table 1.13, and save the form as GridChange.FRM. Substitute the path to your copy of NWind.MDB for
the Dat abaseNane property of dat Pr oduct s anddat Or der Det ai | s.

Table 1.13 Objects and properties for the Grid Lister form.
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OBJECT |Property Setting
Form Nanme For ml
Caption "Gid Lister"
Text Box [Nane t xt Product Nane
Dat aFi el d " Pr oduct Nane"

Dat aSour ce

"dat Pr oduct s"

|Text Box

Nane

t xt Uni t sl nSt ock

Dat aFi el d

"Uni tsl nSt ock”

Dat aSour ce

"dat Pr oduct s"

|Text Box

Nane

t xt Product 1 d

Dat aFi el d

"Product | D"

Dat aSour ce

"dat Pr oduct s"

|Text Box

Nane

t xt ChangeQuantity

Dat aFi el d

Dat aSour ce

|Dat a Nanme dat Pr oduct s
Caption " Products”
Connect "Access"
Dat abaseNane " D: \ Program Fi | es\ M cr osof t
Vi sual
St udi o\ VB6\ Nwi nd. ndb"
Recor dSour ce |" Pr oduct s"
Dat a Narme dat OrderDetail s
Caption "Order Details”
Dat abaseNane " D: \ Program Fi | es\ M cr osof t
Vi sual
St udi o\ VB6\ Nwi nd. ndb"
RecordSource|"Order Details”
Vi si bl e Fal se
DBGid |Name dbgOrderDetail s
Al | owAddNew [Fal se
Al | owDel et e [Fal se
Al | owlpdat e [Fal se
Dat aSource ['"dat OrderDetail s"
Label Narme Label 1
Caption "Product Nane:"
Label Name Label 2
Caption "Units in Stock"
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Label Nane Label 3
Caption "“Product |ID

2. Use the Visual Basic menu editor to create the menu shown in Table 1.14.

Table 1.14 Menu specifications for the Grid Lister.

CAPTION [Name Shortcut Key
&File muFi | e
----E&Xxit |mmuFi | eExi t

3. Usethe DBGr i d design-time controls to define the columns. Right-click the grid to display the menu
shown earlier in Figure 1.10, and then select Retrieve Fields. The DBG i d column information will be
retrieved from the dat Or der Det ai | s recordset. Right-click the DBG i d again and select Edit to make
on-screen modifications to column widths and row heights.

4. Right-click the DBGr i d and select the Properties menu item to adjust column formats.

5. Add the following code to the Reposi t i on event of the data control dat Pr oduct s. The
Reposi ti on event is called when the current record changes. To handle this event, query the database
for the new data.

Private Sub dat Products_ Reposition()
DmstrSql As String
| f dat Products. Recordset. RecordCount = 0 Then
" Don't re-query the Order Details if there are
no products displ ayed.
Exit Sub
End If
" Re-query the Order Detail grid by SQ. SELECT statenent.
The WHERE cl ause picks up only the order details for
t he di spl ayed product.
strSql = "SELECT * FROM [ Order Details] WHERE ProductID = " _
& dat Products. Recordset . Fi el ds("Product| D")
Assign the desired SQL statenent as the record source.
dat Order Det ai | s. RecordSource = str Sql
" Re-query the database to bring new data to the recordset.
dat OrderDetai | s. Refresh
Set the default value for ProductlD for any possible future
Order Details inserts to the displayed product ID.
dbgOrderDetails. Col uims("Productl| D"). Defaul tValue = _
dat Product s. Recordset . Fi el ds(" Product| D")
End Sub

6. Add the following code asthe Cl i ck event of cndChangeG i dCel | . This code validates the
entered amount as a positive number and updates the displayed grid cell.
Private Sub cndChangeGidCell i ck()
" Change the selected grid cell value to the entered val ue
If Not IsNunmeric(txtChangeQuantity. Text) Then
MsgBox " Change quantity nust be a positive nunber",
vbl nformati on
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El self ClInt(txtChangeQuantity. Text) < 0 Then
MsgBox " Change quantity nust be a positive nunber",
vbl nf ormati on
El se
dbgOrderDetails. Colums("Quantity"). Text = _
t xt ChangeQuantity. Text
End If
End Sub

7. Add the following code asthe Cl i ck event of the File menu's Exit item. (This code is the same as that
for the identically named procedure in How-To 1.5.)

Private Sub mmuFil eExit _dick()
Unl oad Me
End Sub

How It Works

When the Change Qty button is pressed, the event procedure validates the entered number and updates the cell
valuein the grid. The heart of the code is the following statement:

dbgOrderDetails. Colums("Quantity"). Text = txtChangeQuantity. Text
The data contents of the DBGr i d control can be addressed directly, just as the data contents of any other visual

control can be. The currently selected grid row is available to have its columns directly manipulated by code. The
data control will update the recordset field and table when the record pointer is repositioned.

Comments

Another useful DBG' i d trick with abound grid is to make the data control visible and allow recordset movement
with the data control. The DBGr i d control automatically shows database positions. It can also be used asa
record selector because it can function as a multicolumn list box.

1.8 How do |...

Gracefully handle database errors?

Problem

When | access a database through Visual Basic, | have limited control over the environment. A user might move
adatabase file or another program might have made unexpected changes to the database. | need my programs to
be able to detect errors that occur and handle them in the context of the program. How do | accomplish this task

with Visua Basic?

Technique

When an error occurs during execution of aVisual Basic program, control passesto error-handling logic. If you
have not made provisionsin your program to trap errors, Visual Basic callsits default error-handling process.
When a compiled Visual Basic program is running, the default error-handling process displays a message
describing the cause of the error--sometimes a hel pful message, but often not--and terminates the program.

That's never agood solution, but fortunately Visual Basic gives you achoice. Y ou can build error-trapping and
error-handling logic into your Visual Basic code. Every Visual Basic program should make provisions for
trapping and handling errors gracefully, but it's especially important in database work, in which many potential
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error conditions can be expected to exist at runtime.
Trapping Errors

Visual Basic error-trapping is accomplished through the On Er r or statement. When an On Er r or statement is
in effect and an error occurs, Visual Basic performs the action specified by the On Er r or statement. Y ou
therefore avoid Visual Basic's default error-handling behavior.

An On Err or statement is"in effect” when it has been executed before the occurrence of the error in the same
function or subroutine where the error occurred or in a function or subroutine that called the function or
subroutine where the error occurred. For example, assume that you have these five subroutines (subroutines are
used here for the example; exactly the same principles apply for functions):

Sub First()

Second
Third

End éub
Sub Second()
"On Error Statenent here

End Sub
Sub Third()
"On Error Statenent here

i:ourth
Fifth

End Sub
Sub Fourth()

End éub
Sub Fifth()
"On Error Statenent here

End Sub
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The subroutine Fi r st calls the subroutines Second and Thi r d. The subroutine Thi r d calls the subroutines
FourthandFi ft h. Second, Thi rd, and Four t h have On Er r or statements; Fi r st doesnot. If an error
occurs during the execution of Fi r st , Visual Basic will use its default error handling because no On Er r or
statement has been executed. Thiswill be true even after the callsto Second and Thi r d have completed; the
On Er r or statementsin Second and Thi r d have no effect on the procedure that calls them.

If an error occurs during the execution of Second, Visual Basic will take whatever action is specified by the On
Er r or statement at the beginning of Second. Likewise, if an error occurs during Thi r d, the error handling
specified by Thi r d applies.

What happensiif an error occurs during Four t h? Thereisno On Er r or statement in Four t h. However,
because Four t h iscalled by Thi r d, and because thereisan On Er r or statement in Thi r d (that is executed
before Four t h iscalled), an error in Four t h will cause the error handling specified by the On Er r or
statement in Thi r d to execute.

Fifthisasocaledby Third, butFifthhasanOn Error statement of itsown. If an error occurs in
Fi f t h, the error handling specified initslocal On Er r or statement overridesthat specifiedin Thi r d's.

TheOn Err or Statement

These are the two forms of the On Er r or statement that you will use routinely:

On Error Goto | abel
On Error Resume Next

TheOn Error Got ol abel formtellsVisual Basic this. When an error occurs, transfer execution to the line
following the named label. A label isany combination of characters that starts with aletter and ends with a colon.
An error-handling label must begin in the first column, must be in the same function or subroutine as the On

Er r or statement, and must be unique within the module. In the code that follows the label, you take whatever
action is appropriate to deal with the specific error that occurred. Most of the time, you will usethe On Er r or
Got o | abel form of theOn Er r or statement because you normally want to respond to errorsin a
predetermined way.

On Err or Resune Next tellsVisual Basic this: If an error occurs, smply ignore it and go to the next
statement you would normally execute. Use this form when you can reasonably expect an error to occur but are
confident that the error will not cause future problems. For example, you might need to create a temporary table
in your database. Before you create the temporary table, you need to delete any existing table with the same
name, so you execute a statement to delete the table. If you try to delete atable that does not exist, Visual Basic
will create an error. In this case, you don't care that the error occurred, so you insert an On Er r or Resune
Next statement before the delete table statement. After the delete table statement, you would probably insert an
On Error Got ol abel statement to restore the previous error-handling routine.

Determiningthe Error Type

Errors generated by Visual Basic or the Jet database engine are associated with error numbers. There are
hundreds of error types, each with a specific error number. When an error occurs, Visua Basic puts the error
number into the Nunber property of the Er r object. Y ou can determine the error that occurred by looking at
that property.

After you know the error type, you can take a specific action based on that information. Thisis most often
accomplished through a Sel ect Case statement.

Assume that your application will be used in a multiuser environment and that you need to trap errors caused by
more than one user working with the same record at the same time. (A full list of trappable data access object
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errors can be found in Visual Basic Help file JetErr.HLP, located in the VB6 Help directory.) In your
error-handling routine, you might include code similar to what's shown in Listing 1.1.

Listing 1.1 Multiuser error handler.

Sel ect Case Err. Nunber
Case 3197
" Anot her user has updated this record since the last tinme
t he Dynaset was updated. D splay a neaningful error nessage
and give the user the chance to overwite the other user's

= "The data in this record have already been nodified "
strMsg = strMsg & " by another user. Do you want to overwite "
strMsg = strMsg & " those changes with your own?"
I f MsgBox(strMsg, vbQuestion + vbYesNo + vbDefaul t Button2) = vbYes Then
" The user said yes, so reexecute the Update nethod.
This tine it should "take."

Resune
El se
The user said no, so refresh the dynaset with the
current data and display that data. Then display a
nmessage expl ai ni ng what's happened.
rs. Requery
Di spl ayRecord
strMsg = "The current values of the record are now di spl ayed. "
MsgBox strMsg, vblnformation
" Exit fromthe procedure now to bypass the code after
t he End Sel ect statenent.
Exit Sub
End If

Case 3020
" The user clicked Update w thout previously having clicked
Edit. The default error nessage is "Update w t hout AddNew
or Edit." Create an error that is nore neaningful in the
current context. (The nessage gets displayed after the
End Sel ect statenent).
strMsg = "You nust click Edit before you click Update!"”
Case 3260
Anot her user has the page | ocked. Create a neani ngful
nmessage. (The nessage gets displayed after the End Sel ect
statenent.)
strMsg = "Locking error " & Str$(Err) & " on Update."
strMsg = strMsg & " Optimstic |ocking nust be enabl ed!”
Case El se
An unanticipated error, so just pass through Visual Basic's
nmessage.
strMsg = Err.Description
End Sel ect
MsgBox strMsg, vbExcl anmation
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Determining the Error Location

If your error handler needs to determine where in the code the error occurs, you can use old-fashioned line

numbers. When an error occurs, the built-in Er | function returns the line number of the line that generated the
error. If the line that generated the error has no number, the Er | function returns the line number of the most

recent numbered line. If there are no numbered lines preceding the line that caused the error, Er | returns 0.

THE Err OBJECT TheEr r object incorporates the functionality of the Er r statement, Er r
function, Er r or statement, Er r or function, and Er r or $ function from earlier versions of Visual
Basic. (These older techniques are still supported for purposes of backward compatibility in Visual

Basic 6.0.)

Terminating an Error Handler

Error handling code must terminate with a statement that clears the error. If it does not, the error handler itself
will generate an error when it reaches the next End Sub, End Funct i on, or End Pr oper t y statement. The

statements listed in Table 1.15 are those that clear an error.

Table 1.15 Statements that clear an error.

STATEMENT Effect
Resunme Next Resumes execution at the line that follows the line that generated the error
Resune Reexecutes the line that generated the error

Resune | abel

Resumes execution at the line following the named |abel

Resunme number

Resumes execution at the line with the indicated number

Exit Sub

Exitsimmediately from the current subroutine

Exit Function

Exitsimmediately from the current function

Exit Property

Exitsimmediately from the current property

On Error Resets error-handling logic
Err.d ear Clears the error without otherwise affecting program execution
End Terminates execution of the program

OPENING NWIND.MDB FOR HOW-TO'S

In many of the How-To's that use data access objects to work with NWIND.MDB, you will see
directions to add READINI.BAS to the project. (READINI.BAS isamodulethat isinstalled in the

main VB6DBHT directory.) In the code for the project you will see the following lines:

~

strNane =

Cet the database nane and open the dat abase.

st r NW ndDb()

Set db = DBEngi ne. Wr kspaces(0) . OpenDat abase( st r Nane)

st r NW ndDb() isafunctionin READINI.BAS that reads the VB6DBHT.INI file and returns the
fully qualified filename (that is, the directory, path, and name) of NWIND.MDB. The code assigns
that fully qualified filename to the string variable st r Narme and uses st r Nane as the argument to
the OpenDat abase method.
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Steps
Open and run the project Errors.VBP. Three errors will occur in succession. For each, the message box reporting
the error gives you the error number, error description, and line number where the error occurred. Figure 1.13
shows the first of these errors.
Figure 1.13 One of the errors.

1. Create anew project called Errors.VBP. Use For il to create the objects and properties listed in Table
1.16, and save the form as Errors.FRM.

Table 1.16 Objects and properties for the Errors form.

OBJECT |Property |Setting
Form Nane For mil
Caption|'Errors"

2. Add the file READINI.BAS to your project from the Chapt er 01\ HowTo08 directory.
3. Add the following code as the Load event of For L. This code generates three errors:
« Line 20 generates an error because there is no such table as No Such Table.

« Line40 generates an error because thereisno such fieldasNo Such Fi el d.

« Line 60 generates an error because the Year Publ i shed field requires a numeric value.

Each error causes execution to branch to the label LoadEr r or . The code beginning with LoadEr r or
displays an informative message and then executesaResunme Next . TheResunme Next transfers
execution back to the line following the line that caused the error.

Private Sub Form Load()
Di m dbErrors As Dat abase
Di m strDoNanme As String
DimrsTest As Recordset
DmstrTnp As String
On Error GoTo LoadError
Get the database nane and open the dat abase.
strDbNanme = strNWndDb() = NWndPath is a function in
" READI NI . BAS
10 Set dbErrors = DBEngi ne. Wr kspaces(0). OpenDat abase( st r DoNane)
This statenent will cause an error, because there's no such
table as No Such Tabl e.
20 Set rsTest = dbErrors. OQpenRecordset ("No Such Tabl e",
dbOpenTabl e)
There is a table naned Products, so this one shoul d work.
30 Set rsTest = dbErrors. OpenRecordset (" Products”, dbOpenTabl e)
There's no such field as No Such Field, so here's another
error.
40 strTnp = rsTest![ No Such Fi el d]
Thi s causes an error because UnitPrice only takes currency
val ues.
50 rsTest![UnitPrice] = "XYZ"
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Fi nal | y!
60 End
Exit Sub
LoadError:
MsgBox "Error #" & Str$(Err.Nunber) & _
“at Line " & Str$(Erl) & _
“ - " & Err.Description &" - reported by '
Resune Next
End Sub

How It Works

& Err. Source

This simple example merely shows the error-handling logic that is possible using Visual Basic. The key to this
sampleisthe use of the MsgBox function to show the various Er r Obj ect properties on the screen.
Meaningful error handling has to be written into your application as you discover the most common problems
with your applications.

Comments

Asyou work with DAO, be forewarned that you might get some unexplainable errors. Y ou can't assume that
anything as complex as the data control will always behave the way you would have written it, SO you sometimes
have to learn parts of the data control's behavior through a process of discovery. The best way to trap elusive
errorsisto eliminate controls from your form and code from your program until the errors stop occurring. The
last thing deleted before the program works again is, no matter how unlikely, the part of the code or control
causing the problem. The multiple cascading of events between the data control, its recordset object, and your
event handlers can have unforeseen consequences that result in inexplicable errors. The most common of these
data control errorsis referencing invalid recordset fields during a reposition event because the recordset has
moved to the "No current record" area.

(¢ Previous Chapter JBK(= Next Chapter

© Copyright, Macmillan Computer Publishing. All rights reserved.
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SAMS

Visual Basic 6 Database How-To

2.
Accessing a Data-base with Data Access
Objects

« Howdol...
o 2.1 Browse and update a recordset with Data Access Objects?
o 2.2 Validate data entered into Data Access Objects?
o 2.3 Allow usersto undo changes they've made in Data Access Objects?
o 2.Add and delete records by using Data Access Objects?
o 2.5 Use unbound controls to update fields in Data Access Objects?
o 2.6 Find records by using index values in Data Access Objects?

o 2.7 Determine how many records are in a dynaset- or snapshot-type recordset?

o 2.8 Handle Data Access Object errors?
o 2.9 Access Excel worksheets by using Data Access Objects?

The Data control provides a means of quickly developing database applications with little or no code, but it limits
your access to the underlying database. The Microsoft Jet database engine exposes another method of working with
data-bases: Data Access Objects (DAO). Although using DAO requires more coding than using the Data contral, it
offers complete programmatic access to every-thing in the database, as well as significantly greater flexibility. This
chapter shows you how to use Jet Data Access Objects to perform common database operations.

All the examplesin this chapter use Microsoft Access (.MDB) database files. The Jet engine can also access other
PC-based databases such as dBASE, FoxPro, Paradox, and Btrieve, as well as Open Database Connectivity
(ODBC) data sources. The techniques shown can be used with any database that Visual Basic can access through
Jet. Chapter 6, "Connecting to an ODBC Server," and Chapter 7, "SQL Server Databases and Remote Data
Objects,” show how to access ODBC and SQL Server databases.

2.1 Browse and Update a Recordset with Data Access Objects

Browsing and updating records are two of the most basic database operations. In this How-To, you will use
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unbound controls and Data A ccess Objects to browse and update a recordset.
2.2 Validate Data Entered into Data Access Objects

Users make data entry errors, and robust applications anticipate and trap those errors. This How-To shows how to
trap and respond to user errors when you're using Data Access Objects.

2.3 Allow Users to Undo Changes They've Made in Data Access Objects

Users expect to be able to undo changes they make while they are working. In this How-To, using Data Access
Objects and unbound controls, you will learn how to enable users to undo changes.

2.Add and Delete Records by Using Data Access Objects

Inserting and deleting records are common database activities. In this How-To, you will learn to use Data Access
Objects to add and delete records.

2.5 Use Unbound Controls to Update Fields in Data Access Objects

Simple text boxes are not the only user interface tools available when you're using unbound controls. In this
How-To, you will build ageneric form that can run an ad hoc query, display the results, and enable the user to
select arecord.

2.6 Find Records by Using Index Values in Data Access Objects

Indexes can substantially speed up accessto records. This How-To shows how you can leverage indexes for
performance.

2.7 Determine How Many Records Are in a Dynaset- or Snapshot-Type Recordset
If you need to know how many records are in your recordset, this How-To will show you how to get that number.
2.8 Handle Data Access Object Errors

Although Jet is arobust database engine, many things can go wrong when working with a database. This How-To
shows you how to handle Data Access Object errors gracefully.

2.9 Access Excel Worksheets by Using Data Access Objects

An interesting capability of the Microsoft Jet engine is used to access Excel worksheets. In this How-To, we view
and manipulate an Excel worksheet asif it were an ordinary database file.

2.1 How do I...

Browse and update records by using Data Access Objects?

PROBLEM

Bound recordsets with Data controls are fine for many purposes, but the Data control has significant limitations. |
can't use indexes with bound controls, and | can't refer to the Data control's recordset if the Data control'sformis
not loaded. How can | browse a recordset without using bound controls?
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Technique

Visual Basic and the Microsoft Jet database engine provide arich set of Data Access Objects that give you
complete control over your database and provide capabilities beyond what you can accomplish with bound
controls.

If you've worked with other databases, and in particular Structured Query Language (SQL ), you might be
accustomed to dividing the database programming language into Data Definition Language (DDL) and Data
Manipulation Language (DML). Although Jet provides programmatic access to both structure and data, DAO
makes no clear distinction between the two. Some objects, such as the Recordset, are used strictly for data
manipulation, whereas others, such as the TableDef object, act in both data definition and data manipulation roles.
Figure 2.1 shows the DAO hierarchy.

Figure 2.1. The Data Access Object hierarchy.

In most cases, you will be using DAO to manage data. There are four general types of data operations:
« Retrieverecords
« Insert new records
« Update existing records
« Deleterecords

DAO provides the recordset object for retrieving records and both the recordset object and the Execute method for
inserting, updating, and deleting records.

Before you can do anything useful with DA O, you must open a database. In most cases, thisis as simple as using
the OpenDatabase method of the default workspace. The following code fragment shows some typical code used to
open an Access .MDB file and create a recordset:

Decl are dat abase vari abl e

Dim db As Dat abase

Dimrs As Recordset
Open a database file and assign it to db

Set db = DBEngi ne. Wr kspaces(0). QpenDat abase( App. Path & "\ MyDB. MDB")
Create a recordset

Set rs = db. OpenRecordset ("MyQuery"”, dbOpenDynaset, , dbOpti m stic)

If you are working with a secured database, you will need to take afew extra steps to provide avalid username and
password to the database engine so that a secured workspace object can be created. Refer to Chapter 11, "The
Windows Registry and State Information,” for more information.

Moving Within an Unbound Recor dset

When you use the Data control on a bound form, you rarely have to code in order to move operations. The user
clicks on the navigational buttons, and the Data control executes amove internally. Only in the case of a delete do
you need to code a move operation (see How-To 1.4).

When you use unbound controls, you must refresh the data displayed on the form with your code. The recordset
object provides four methods to facilitate this task: MoveFirst, MovePrevious, MoveNext, and Movel ast.

When you use MovePrevious, you should always check to make sure that the movement has not placed the record
pointer before the first record in the recordset. Do this by checking the value of the recordset's BOF property. If
BOF is True, you're not on avalid record. The usual solution isto use MoveFirst to position the pointer on the first
record. Similarly, when you use MoveNext, you should check to make sure that you're not past the last record in
the recordset by checking the EOF property. If EOF is True, use Movel ast to moveto avalid record. It'salso a
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good idea to ensure that the recordset has at |east one record by making sure that the value of the recordset's
RecordCount property is greater than zero.

Updating Records
Y ou can update the values in table-type or dynaset-type recordsets. Updating recordsin arecordset is afour-step
procedure:

1. Position the record pointer to the record you want to update.

2. Copy the record's values to an area of memory known as the copy buffer by invoking the recordset object's
Edit method.

3. Change the desired fields by assigning values to the Field objects.
4. Transfer the contents of the copy buffer to the database by invoking the recordset object's Update method.

Steps

Open and run the project HT201.VBP. The form shown in Figure 2.2 appears. Use the navigation buttons at the
bottom of the form to browse through the records in the recordset. Y ou can change the data by typing over the
existing values.

1. Create anew project called HT201.VBP. Use Forml to create the objects and propertieslisted in Table
2.1, and save the form as HT201.FRM.

Table 2.1. Objects and properties for Form1.

OBJECT ]Property Setting
Form ]Name Forml

]Capti on |Unbound Browser
CommandButton ]Name cmdMove

]Capti on ||<

]Index 0
|CommandButton ]Name cmdMove

]Capti on [<

]Index 1
|CommandButton ]Name cmdMove

]Capti on [>

]Index 2
|CommandButton ]Name cmdMove

]Capti on >

]Index 3
TextBox Name |txt

Index 0
TextBox Name |txt

Index 1
TextBox Name |txt

Index 2
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TextBox Name |txt
Index |3
Label Name |Labell
Caption |&Title
L abel Name |Label2
Caption |&Year Published
L abel Name |Label3
Caption |&ISBN
L abel Name |Label4
Caption |&Publisher ID

2. Create the menu shown in Table 2.2.

Table 2.2. Menu specifications for Form1.

CAPTION Name Shortcut Key
&File mnuFile

--—--E& xit mnuFileExit

&Data mnuData

----& Save Record |mnuDataSaveRecord |Ctr|+S

Figure 2.2. The Unbound Browser form.

3. Add READINI.basto your project. READINI.bas looks for afile named VBDBHT.ini in the Windows
directory with the following text:

[ Data Fil es]
Bl BLI O=<path to biblio directory>

The path should point to the Chapter 2 subdirectory of the directory where you installed the files from the
CD setup program. The standard modul e uses the GetPrivateProfileString API function to obtain the path to
the sample database.

Y ou can also use the copy of Biblio.mdb that was installed with Visual Basic, although it is possible that
there are differencesin thefile. If your copy has the same database structure, you can update the .ini fileto
point to your existing copy and delete the copy in the Chapter 2 subdirectory.

4. Add a class module to the project, name it CTitles, and save the fileasHT201.CLS.

5. Add the following code to the declarations section of CTitles. Severa private variables are declared,
including database and recordset object variables, aflag to track changes to the record, strings to hold the
property values, and public enumerations for record movement and class errors.
Option Explicit
" The CTitles class provides a |ight wapper
around t he dat abase and record for the
Titles table in the Biblio database
Note: It's up to the client to save
Dat abase and recordset objects
Private mdb As Dat abase
Private nrs As Recordset
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FI ags
dirty flag
Private nblnlsDirty As Bool ean
Fi el ds
title

Private nstrTitle As String
" year - note use of string for
assignnent to text box
Private nstrYearPublished As String
| SBN nunber
Private nstrl SBN As String
Publ D - also a string
Private nstrPubl D As String
Move net hod constants
Public Enum CTit| esMove
FirstRecord =1
Last Record = 2
Next Record = 3
Previ ousRecord = 4
End Enum
" Error constants
Not e: Rai seC assError nethod provides the strings
because you cannot assign a string to an Enum
Public Enum CTitl esError
Errlnval i dMoveType = vbQojectError + 1000 + 11
Err NoRecords = vbCbjectError + 1000 + 12
End Enum

ENUMERATIONS

Enumerations are afeature in Visual Basic that enables you to define publicly available constants
within aclass module. If you did any work with class modulesin Visual Basic 4.0 or earlier, you
might have been frustrated by the need to provide a standard "helper" module for any class that used
public constants. This type of workaround has been replaced with public enumerations. Note,
however, that you can assign only long integer valuesin an enumeration. No means exist for making
strings or other types of constants public in classes.

6. Add the following code to the Class _Initialize and Class_Terminate event proceduresin CTitles.
Class _Initialize opens the database and creates a recordset, generating an error if no records exist.
Class_Terminate closes the object variables opened by Class Initialize.

Private Sub Cass Initialize()
open the dat abase and recordset
Dim strDBName As String
Get the database nane and open the dat abase.
Bi blioPath is a function in READI NI . BAS
st rDBNane = Bi bl i oPat h()
Set ndb = DBENgi ne. Wor kspaces(0) . OpenDat abase( st r DBNane)
Open the recordset.
Set mrs = ndb. OpenRecordset ( _
"Titles", dbOpenDynaset, dbSeeChanges, dbOptim stic)
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Rai se an error if there is no data
I f nrs.BOF Then
Rai seCl assError ErrNoRecords
End If
" fetch the first record to the properties
Get Current Recor d
End Sub
Private Sub O ass_Term nate()
cl eanup - note that since a Cass_Term nate error
Is fatal to the app, this proc sinply traps and
I gnores any shutdown errors
that's not a great solution, but there's not nuch
el se that can be done at this point
In a production app, it mght be helpful to |og
t hese errors
cl ose and rel ease the recordset object
nrs. Cl ose
Set nrs = Not hing
cl ose and rel ease the dat abase object
nmdb. Cl ose
Set mdb = Not hi ng

N

End Sub

7. Add the private RaiseClassError method to CTitles. Thisis asimple switch that sets the Description and
Source properties for errors raised by the class.

Private Sub Rai sed assError (I ngErrorNunmber As CTitl esError)
" Note: DAO errors are passed out as-is
DimstrDescription As String
Dim strSource As String
assign the description for the error
Sel ect Case | ngError Nunber
Case Errlnval i dvbveType
strDescription = "lInvalid nove operation.”
Case Err NoRecords
strDescription = _
"There are no records in the Titles table.
Case El se
" If this executes, it's a coding error in
" the class nodul e, but having the case is
useful for debugging.
strDescription = _
"There is no nmessage for this error.’

End Sel ect
" build the Source property for the error
strSource = App. EXENane & ".CTitl es"

raise it
Err. Rai se | ngError Nunber, strSource, strDescription
End Sub

8. Add the GetCurrentRecord method. This procedure fetches the data from the recordset and writes the
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values to the private module-level variables used by the property procedures.

Private Sub Get Current Record()
Get current values fromthe recordset
a zero length string is appended to
each variable to avoid the Invalid use of Null
error if afieldis null
al t hough current rules don't allow nulls, there
may be | egacy data that doesn't conformto
exi sting rules
metr1 SBN = nrs![ISBN] & ""
metrTitle = nrs![Title] &""
nst r Year Publ i shed = nrs![ Year Published] & ""
nstrPubl D = nrs![PublD & ""
End Sub

9. Add the private UpdateRecord method. This procedure writes the module-level variables to the recordset.

The error handler in this procedure clears any changes that were made to the field values.

Private Sub Updat eRecord()
DAO Edi t/ Updat e
On Error GoTo ProcError
inform DAOwe will edit
nrs. Edit
nrs![1SBN] = nstrl SBN
nrs![Title] = nmetrTitle
nrs![ Year Published] = nstrYearPublished
nrs![Publ D] = nstrPubl D
" commt changes
nrs. Updat e
" clear dirty flag
nblnlsDirty = Fal se
Exit Sub
ProcError:
cl ear the values that were assigned
and cancel the edit nethod by
executing a noveprevi ous/ novenext
nrs. MovePr evi ous
nT s. MoveNext
raise the error again
Err. Rai se Err.Nunber, Err.Source, Err.Description,
Err. Hel pFi |l e, Err. Hel pCont ext
End Sub

10. Add the Property Let and Property Get procedures for the Title, Y earPublished, ISBN, and PublD
properties of the class. The Property Get procedures simply return the values of the module-level variables.
The Property Let procedures assign the new values to the module level variables and set the mblnlsDirty

flag.

Public Property Get Title() As String
Title = nstrTitle

End Property

Public Property Let Title(strTitle As String)
metrTitle = strTitle
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set the dirty flag
nblnisDirty = True
End Property
Public Property Get YearPublished() As String
Year Publ i shed = nstr Year Publ i shed
End Property
Public Property Let YearPublished(strYearPublished As String)
nmst r Year Publ i shed = str Year Publ i shed
set the dirty flag
nmblnlsDirty = True
End Property
Public Property Get I1SBN() As String
| SBN = nstr| SBN
End Property
Public Property Let I1SBN(strlSBN As String)
metr1 SBN = strl| SBN
set the dirty flag
nmblnlsDirty = True
End Property
Public Property Get PublD() As String
Publ D = nstr Publ D
End Property
Public Property Let Publ D(strPublD As String)
mstr Publ D = strPubl D
set the dirty flag
nmbl nlsDirty = True
End Property

11. Add the IsDirty Property Get procedure. This property returns the current value of the mblnlsDirty flag.
Note that thisis aread-only property. Thereisno corresponding Property Let procedure.

Public Property Get IsDirty() As Bool ean
" pass out the dirty flag

IsDirty = nblnlsDirty
End Property

12. Add the Move method. This method moves the current pointer for the recordset based on the
IngMoveType parameter. The values for IngMoveType are defined by the CTitlesMove enumeration in the
header section. This method is a simple wrapper around the various move methods of the underlying
recordset object.

Public Sub Move(l ngMbveType As CTitl esMove)
Move and refresh properties
Sel ect Case | ngMoveType
Case FirstRecord
nrs. MoveFi r st

Case Last Record
nrs. MovelLast
Case Next Record
nrs. MoveNext

check for ECF

If nrs. EOF Then

nrs. MovelLast
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End |f
Case PreviousRecord
nrs. MovePr evi ous
check for BOF
If nrs.BOF Then
nrs. MoveFi r st
End |f
Case Hl se
bad paraneter, raise an error
Rai seCl assError Errlnvali dvoveType
End Sel ect
CGet Current Record
End Sub

More on Enumer ations

Declaring the IngMoveType parameter as CTitlesMove instead of as along integer illustrates another benefit
of using enumerations. If avariable is declared as the type of a named enumeration, the code editor provides
adrop-down list of available constants wherever the variable is used.

13. Add the SaveRecord method. This method tests the mblnisDirty flag and updates the current record if
necessary.
Publ i ¢ Sub SaveRecord()
* save current changes
test dirty flag
If nblnlsDirty Then

update it
Updat eRecord
El se
record is already cl ean
End If
End Sub

14. Add the following code to the declarations section of Form1. A private object variable is created for the
CTitles class, as well as constants for the control arrays and a status flag used to prevent the txt_Change
events from writing the property values in the class during a refresh of the data.
Option Explicit
CTitl es object
Private ntlsTitles As CTitles
These constants are used for the various control arrays
command button constants
Const cndMoveFirst = 0
Const cndMovePrevious = 1
Const cndMbveNext = 2
Const cmdMbvelLast = 3
" text box index constants
Const txtTitle =0
Const txt YearPublished =1
Const txtlISBN = 2
Const txtPublD = 3
refresh flag
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Private nbl nl nRefresh As Bool ean

15. Add the Form_L oad event procedure. Form_L oad creates the mclsTitles object and |oads the first record.
If an error occurs, the error handler displays a message and unloads the form, which terminates the
application.

Private Sub Form Load()
" create the ntlsTitles object and display the first record
On Error GoTo ProcError
Dim strDBNane As String
Screen. MousePoi nter = vbHour gl ass
create the CTitl es object
Set ntlsTitles = New CTitles
fetch and display the current record
Get Dat a
ProcExit:
Scr een. MbusePoi nter = vbDefaul t
Exit Sub
ProcError:
An error was generated by Visual Basic or CTitles.
Di splay the error nessage and term nate gracefully.
MsgBox Err. Description, vbExclamation
Unl oad Me
Resunme ProcExit
End Sub

16. Add the Query_Unload event procedure. This saves the current record before unloading the form. If an
error occurs, the error handler gives the user the option of continuing (with loss of data) or returning to the
form.

Private Sub Form QueryUnl oad(Cancel As Integer, Unl oadMbde As | nteger)
On Error GoTo ProcError
Scr een. MobusePoi nt er = vbHour gl ass
save the current record
ncl sTitl es. SaveRecord
Pr ocExi t:
Screen. MousePoi nter = vbDef aul t
Exit Sub
ProcError:
an error here nmeans the record won't be saved
| et the user decide what to do
DimstrMsg As String
strMsg = "The followi ng error occurred while _
"attenpting to save:"
strMsg = strMsg & vbCrLf & Err. Description & vbCrLf

strMsg = strMsg & "If you continue the current operation, " _
strMsg = strMsg & "changes to your data will be lost."

strMsg = striMsg & vbCrlLf

strMsg = strMsg & "Do you want to continue anyway?"

I f MsgBox(strMsg, _
vbQuestion O vbYesNo O vbDefaul t Button2) = vbNo Then
Cancel = True

End If
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Resune ProcExit
End Sub

17. Add the cmdMove_Click event procedure. This event saves the current record, requests the record
indicated by the Index parameter from the mclsTitles object, and refreshes the form.

Private Sub cnmdMove O i ck(I ndex As | nteger)
" nmove to the desired record, saving first
On Error GoTo ProcError
Screen. MobusePoi nt er = vbHour gl ass
save the record
ncl sTitl es. SaveRecord
nmove to the indicated record
Sel ect Case | ndex
Case cmdMoveFi r st
ncl sTitl es. Move FirstRecord
Case cmdMovelast
ncl sTitl es. Move Last Record
Case cmdMoveNext
ncl sTitl es. Move Next Record
Case cmdMovePr evi ous
ncl sTitl es. Move Previ ousRecord
End Sel ect
refresh display
CGet Dat a
ProcExi t:
Scr een. MousePoi nter = vbDef aul t
Exit Sub
ProcError:
MsgBox Err. Description, vbExclamation
Resune ProcExit
End Sub

18. Add the txt_Change event procedure. This event writes the control values to the properties unless the
mblninRefresh flag is set. The flag tells the event procedure that the form is being refreshed and that the
property valuesin mclsTitles do not need to be set.

Private Sub txt_Change(lndex As I|nteger)
update property values if required
On Error GoTo ProcError
Dim strValue As String
Screen. MousePoi nt er = vbHour gl ass
fetch the value fromthe contro
strVal ue = txt(Index). Text
check first to see if w're in a GetData cal
assigning the property val ues whil e refreshing
will reset the dirty flag again so the data wll
never appear to have been saved
I f Not nbl nl nRefresh Then
update the clsTitles properties
Sel ect Case | ndex
Case txtTitle
nclsTitles. Title = strVal ue
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Case txt Year Publ i shed
ncl sTitl es. Year Publ i shed = strVal ue
Case txtl| SBN
ncl sTitles. | SBN = strVal ue
Case txtPubl D
ncl sTitl es. Publ D = strVal ue
End Sel ect
End |f
ProcExi t:
Screen. MousePoi nter = vbDef aul t
Exit Sub
ProcError:
MsgBox Err. Description, vbExclamation
Resune ProcExit
End Sub

19. Add the mnuFileExit_Click event. This procedure unloads the form. The rest of the unload logic is
contained in the QueryUnload event procedure.

Private Sub mmuFi |l eExit_Cick()
shut down
work is handl ed by the Query Unl oad event
Unl oad Me
End Sub

20. Add the mnuData_Click and mnuDataSaveRecord Click event pro-cedures. The mnuData_ Click event
toggles the enabled flag for the mnuDataSaveRecord menu control based on the IsDirty flag of the
mclsTitles object. The mnuDataSaveRecord_Click procedure saves

the current record.

Private Sub muData_d i ck()
set enabl ed/ di sabled flags for nmenu conmands
On Error GoTo ProcError
Scr een. MousePoi nt er = vbHour gl ass
save enabled only when dirty
muDat aSaveRecord. Enabl ed = ntlsTitles.IsDirty
ProcExit:
Screen. MousePoi nter = vbDef aul t
Exit Sub
ProcError:
MsgBox Err. Description, vbExclamation
Resunme ProcExit
End Sub
Private Sub mmuDat aSaveRecord _d i ck()
On Error GoTo ProcError
Screen. MousePoi nter = vbHour gl ass
save it
ncl sTitl es. SaveRecord
refresh display
CGet Dat a
ProcExit:
Screen. MousePoi nter = vbDef aul t
Exit Sub
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ProcError:
MsgBox Err. Description, vbExclamation
Resume ProcExit

End Sub

21. Add the private GetData procedure. GetData is used to refresh the controls based on the property values
in mclsTitles and sets the mbininRefresh flag so that the properties aren't changed again by txt_Change.

Private Sub GetData()
di splay the current record
set the nblnlnRefresh flag so that the txt_Change event
doesn't wite the property val ues again
nbl nl nRefresh = True
" assign the values to the controls fromthe properties
txt(txtTitle). Text = nclsTitles. Title
t xt (t xt Year Publ i shed) . Text = ntlsTitl es. YearPublished
txt(txtlI SBN). Text = ntlsTitles.|SBN
txt(txtPubl D). Text = ntlsTitles. Publ D
" clear the refresh flag
nbl nl nRef resh = Fal se
End Sub

How It Works

When the form loads, it creates the object variable for the CTitles class and displays the first record. The user can
navigate among the records by clicking the move buttons, and the logic in the form and the CTitles class saves
changes if the record is dirty.

With placement of the data management logic in the class module and the user interface logic in the form, a level
of independence between the database and the user interface is created. Several different forms can be created that
all use the same class without duplicating any of the data management logic. Additionally, changes made to the
underlying database can be incorporated into the class without requiring changes to the forms based on it.

Comments

The beauty of encapsulating all the data access code in a class moduleisn't fully revealed until you have an
application that enables the user to edit the same data using more than one interface. If, for example, you display a
summary of detail recordsin agrid and also provide aregular form for working with the same data, most of the
code for managing that data will be shared in the class modules. Each form that presents the data will only need to
have code that controlsits own interface.

2.2 How do |...

Validate data entered into Data Access Objects?

Problem

| need to verify that data entered is valid before | update the database. How can | do this with Data Access Objects
and unbound controls?

Technique

Databases, tables, and fields often have various business rules that apply to the data. Y ou can apply rules by writing
code to check the values of the data in unbound controls before you write the changes to the underlying tables.
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Class modules are most often used to handle the data-management logic for unbound data--adding a layer of
separation between the database schema and the user interface logic. Normally, class modules should not handle
any user interaction (unless, of course, the classis specifically designed to encapsulate user interface components),
so instead of generating messages, classesraise errorsif avalidation ruleisviolated. The error is trapped by the
user interface and handled in whatever manner is appropriate.

Steps

Open and run HT202.VBP. Tab to the Y ear Published text box, delete the year, and attempt to save the record.
Because the Y ear Published is required, an error message is displayed, as shown in Figure 2.3. Experiment with
some of the other fields to examine other rules and the messages that are displayed.

Figure 2.3. The Validating Browser form.

1. Create anew project called HT202.VBP. This project adds to the project developed for How-To 2.1 by
adding validation code to the CTitles class module. The form and the READINI.bas module for this project
are unchanged from the previous How-To, with the exception of the form caption, which was changed to
Validating Browser. Changes to the class module are shown in the steps that follow.

2. Add the following code to the declarations section of the class module. The modified enumeration, shown
in bold, defines the errors that can be raised by the class. The rest of the declarations section is unchanged
from the previous How-To.
Option Explicit

The CTitles class provides a |ight wapper

around the database and record for the

Titles table in the Biblio database

Dat abase and recordset objects
Private nmidb As Dat abase
Private nrs As Recordset

Fl ags
dirty flag
Private nblnlsDirty As Bool ean
Fi el ds
title

Private nstrTitle As String
" year - note use of string for
assignnent to text box
Private nstrYear Published As String
| SBN nunber
Private nmstrl SBN As String
Publ D - also a string
Private nstrPubl D As String
Move met hod constants
Public Enum CTi tl| esMove
FirstRecord =1
Last Record = 2
Next Record = 3
Previ ousRecord = 4
End Enum
" Error constants
Not e: Rai sed assError nethod provides the strings
because you cannot assign a string to an Enum
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Public Enum CTitl| esError
ErrMssingTitle = vbQbjectError + 1000 + 1
Err M ssi ngYear vbObj ect Error + 1000 + 2
ErrM ssingl SBN = vbObj ect Error + 1000 + 3
Errlnval i dYear vbObj ect Error + 1000 + 4
Err M ssi ngPubl D = vbQbj ectError + 1000 + 5
Er r NonNuneri cPubl D = vbQoj ectError + 1000 + 6
Er r Recor dNot Found = vbCObj ectError + 1000 + 10
Errlnval i dvbveType = vbCbjectError + 1000 + 11
Err NoRecords = vbQbjectError + 1000 + 12

End Enum

3. Modify the RaiseClassError procedure, as shown. Thisis asimple switch that sets the Description and
Source properties for errors raised by the class. Severa new casesin the Select Case block are dedicated to
assigning descriptions to validation errors.

Private Sub Rai sed assError (I ngErrorNunber As CTitl esError)
Note: DAO errors are passed out as-is
Dim strDescription As String
Dim strSource As String
" assign the description for the error
Sel ect Case | ngError Nunber
Case ErrM ssingTitle
strDescription = "The Title is required.”
Case ErrM ssingYear
strDescription = "The Year Published is required."
Case ErrM ssingl SBN
strDescription = "The | SBN nunber is required.”
Case ErrlnvalidYear
strDescription = "Not a valid year."
Case ErrM ssi ngPubl D
strDescription = "The Publisher IDis required."
Case ErrNonNumeri cPubl D
strDescription = "The Publisher ID nust be nuneric."
Case Err Recor dNot Found
strDescription = "The record was not found."
Case Errlnvali dvbveType
strDescription = "lInvalid nove operation.”
Case Err NoRecords
strDescription = _
"There are no records in the Titles table.”
Case El se
If this executes, it's a coding error in
the class nodul e, but having the case is
useful for debugging.
strDescription = "There is no nessage for this error."
End Sel ect
buil d the Source property for the error
strSource = App. EXENane & ".CTitl es"
T raise it
Err. Rai se | ngError Nunber, strSource, strDescription
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End Sub

4. Add the Isvalid property. This property takes an optional argument, binRaiseError, which defaults to
False and controls the procedure logic. If theflag is True, an error is generated when avalidation rule is
violated. Code within the class sets the flag to True so that errors are raised when rules are violated. Forms
would normally ignore this optional parameter and simply test for a True or False value in the property.

Public Property Get IsVvalid _
(Optional bl nRaiseError As Bool ean = Fal se) As Bool ean
test the data agai nst our rules
the optional bl nRaiseError flag can be used to have the
procedure raise an error if a validation rule is

vi ol at ed.
DimIngError As CTitl esError
If mstr1 SBN = "" Then
| ngError = ErrM ssi ngl SBN
El self nmstrTitle = "" Then
| ngError = ErrM ssingTitle
El sel f nstrYearPublished = "" Then

| ngError = ErrM ssi ngYear
El sel f Not |sNuneric(nstrYearPublished) Then
| ngError = ErrlnvalidYear
El self nmstrPubl D = "" Then
| ngError = ErrM ssi ngPubl D
El self Not |sNunmeric(nstrPubl D) Then
| ngError = Err NonNuneri cPubl D
End If
If IngError <> 0 Then
I f bl nRai seError Then
Rai seCl assError | ngError
El se
Isvalid = Fal se
End If
El se
Isvalid = True
End If
End Property

5. Modify the SaveRecord method to call IsValid. This method tests the mbinlsDirty flag and updates the
current record if necessary. Before UpdateRecord is called, the procedure calls the IsValid procedure, setting
the binRaiseError parameter to True so that any rule violations are raised as errorsin the form. The only
difference between this version of SaveRecord and the version shown in How-To 2.1 isthe call to IsValid
and the relocation of the call to UpdateRecord so that it is called only if IsValid returns True.

Publ i ¢ Sub SaveRecord()
" save current changes
test dirty flag
If nblnlsDirty Then
" validate, raise an error
If rules are violated
If IsValid(True) Then
* update it
Updat eRecord
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End If
El se
record is al ready cl ean
End If
End Sub
How It Works

Datavalidation logic is handled entirely within the CTitles class--no special coding is required in the form beyond
the normal error handlers that trap errors and display a simple message about the error. The rules applied for
validation can be as ssimple or as complex as the application requires.

Only minor modifications to the class were required to implement data validation. The error enumeration and the
corresponding RaiseClassError procedure were expanded to include validation errors, the IsValid procedure was
added to perform the validation tests, and afew lines of code were changed in the SaveRecord procedure.

Comments

Not all database rules require you to write code to perform data validation. The Jet database engine can enforce
some--or possibly all--of your rules for using the properties of tables and fields or relational constraints. How-To
4.5 shows you how to use these objects and properties to supplement or replace validation code.

2.3 How do |...

Allow users to undo changes they've made in Data Access Objects?

Problem

Users sometimes make data entry errors while working. How can | allow users to undo changes they've made to
datain unbound controls using Data Access Objects?

Technique

A few additional lines of code in the class module handling data management for your database can implement an
undo feature. Because datais not updated in bound controls until you explicitly update it with your code, you can
restore the original values by reloading them from the underlying recordset. The class module handles restoring the
original values from the recordset and assigning them to the property values. The form only needs to read the data
from the property procedures and write the property values to the controls.

Steps

Open and run the project HT203.VBP and the form shown in Figure 2.4 appears. Change the datain any control on
the form, and use the Undo command on the Edit menu to restore the original value.

Figure 2.4. The Undo Browser form.

1. Create anew project called HT203 .VBP. This project is based on the example developed for How-To 2.1
and a'so includes the READINI.bas module and CTitles.cls module. Menu controls and supporting code
have been added to the form developed for How-To 2.1 to support the undo operation, and a public method
has been added to the class module. If you have worked through How-To 2.1, you can copy or modify your
existing files. If not, refer to the steps in that example to create the foundation for this project.

2. Change the caption of Form1 to Undo Browser, and add the menu shown in Table 2.3.

Table 2.3. Menu specifications for the Edit menu.
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CAPTION |[Name Shortcut Key
& Edit mnuEdit
----& Undo |[mnuEditUndo |Ctrl+Z

NOTE By convention, the Edit menu is placed to the immediate right of the File menu.

3. Add the mnuEdit_Click and mnuEditUndo_Click eventsto Form1.

The mnuEdit_Click event checks the current record state and toggles the enabled property of the
mnuEditUndo control based on the value of the IsDirty property of mclsTitles. The mnuEditUndo_Click
procedure calls the UndoRecord method of the mclsTitles object and refreshes the form. Thisis the only new
code in the form.

Private Sub nmmuEdit _d i ck()
enabl e/ di sabl e undo command based on current dirty flag
On Error GoTo ProcError
Screen. MousePoi nter = vbHour gl ass
toggl e based on dirty flag
muEdi t Undo. Enabl ed = ntlsTitles.IsDrty
ProcExi t:
Screen. MobusePoi nter = vbDef aul t
Exit Sub
ProcError:
MsgBox Err. Description, vbExclamation
Resune ProcExit
End Sub
Private Sub muEdi t Undo_d i ck()
undo changes
On Error GoTo ProcError
Scr een. MobusePoi nt er = vbHour gl ass
undo changes
ncl sTitl es. UndoRecord
refresh the display
Cet Dat a
ProcExit:
Screen. MousePoi nter = vbDef aul t
Exit Sub
ProcError:
MsgBox Err. Description, vbExclamation
Resunme ProcExit
End Sub

4. Add the UndoRecordmethod to the CTitles class. UndoRecord clears the mblnlsDirty flag and restores the
original values from the recordset to
the private variables used for the property procedures by calling the GetCurrentRecord procedure.

Publ i ¢ Sub UndoRecord()
cl ear changes and refresh properties
clear dirty flag
but do not clear new flag
nmbl nlsDirty = Fal se
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refresh the current values fromthe recordset
Get Curr ent Record
End Sub

How It Works

Each of the property procedures that represent fields in the CTitles class sets the module-level mblnisDirty flag.
Thisflag is then used to toggle the enabled property of the Undo command on the Edit menu. When the user selects
Undo, the form calls the UndoRecord method of the class and refreshes the controls on the form. The UndoRecord
method needs only to restore the private module-level variables with the data that is still unchanged in the
recordset.

Comments

The standard TextBox control supports afield level undo capability with the built-in context menu. By adding
some code, you could also implement afield-level undo command for any field you display, regardless of the type
of control that is used.

2.How do |I...

Add and delete records by using Data Access Objects?

Problem

Viewing and editing existing records are only half of the jobs my users need to do. How do | add and delete records
using unbound controls and Data Access Objects?

Technique
The recordset object provides the AddNew and Delete methods for inserting and deleting records. When you are
using unbound controls on aform, adding arecord is afive-step process:

1. Clear (and if necessary save) the current record so that the user can enter data for the new record.

2. Call the AddNew method of the recordset.

3. Write the values from the controlsto the Fields.

4. Call the Update method of the recordset.

5. Restore the record pointer to the newly added record.

Deleting arecord is atwo-step process:
1. Call the Delete method of the recordset.
2. Moveto avalid record and display it.

ADD AND DELETE USER INTERFACES

Microsoft Access and (if properly configured) the Data control enable usersto add new records by
navigating to the end of the recordset and clicking the Next Record button. Although this two-step
procedure might seem obvious to most programmers and database developers, it isnot at al obvious
to most users. Users will be looking for something clearly labeled as a command that will give them a
new record with which to work. Rather than emulate this confusing idiom, this example uses a New
Record command on the Data menu.

The same reasoning applies to deleting records. Provide a clearly labeled menu command or button the
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user can click to perform a delete.
In short, don't aggravate your users by burying common operations with obscure procedures in the
interface.

Steps

Open and run the project HT204 .VBP. To add a new record, select the Data | New Record menu command, as
shown in Figure 2.5. To delete arecord, choose the Delete Record command.

Figure 2.5. The Add and Delete form.

1. Create anew project called HT204.VBP. This project is based on the example developed for How-To 2.1.
Only the changes to that project are described here. Refer to the stepsin the original project for the complete
details of creating the form, the CTitles class module, and the READINI.bas module.

2. Change the caption of Form1 to Add and Delete, and add the New Record and Delete Record commands
(shown in bold) to the Data menu, as shown in Table 2.4.

Table 2.4. Menu specifications for Form1.

CAPTION Name Shortcut Key
&File mnuFile

----E& it mnukileExit

&Data mnuData

----& New Record |mnuDataNewRecord |Ctrl+N
----& Save Record |mnuDataSaveRecord Ctrl+S
----& Delete Record [mnuDataDeleteRecord [Ctr [+X

3. Modify the Form_L oad event procedure to enable the user to create a new record if the table is empty
when the form isinitialy loaded. Only the code in the error handler has changed.

Private Sub Form Load()
" create the ntlsTitles object and display the first record
On Error GoTo ProcError
Dim strDBNane As String
Screen. MousePoi nter = vbHour gl ass
create the CTitles object
Set ntlsTitles = New CTitles
fetch and display the current record
Get Dat a
ProcExi t:
Screen. MousePoi nter = vbDef aul t
Exit Sub
ProcError:
An error was generated by Visual Basic or CTitles.
Check for the "No Records" error and if so
just provide a new record.
Sel ect Case Err. Nunmber
Case Err NoRecords
ncl sTitl es. NewRecor d
Resunme Next
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Case El se

Some ot her error
Di splay the error nessage and term nate gracefully.

MsgBox Err. Description, vbExclamation

Unl oad Me

Resunme ProcExit

End Sel ect
End Sub

4. Add the event procedures for mnuData_Click and its submenu items mnuDataNewRecord_Click,
mnuDataSaveRecord Click, and mnuDataDeleteRecord Click. The mnuData Click event toggles the
enabled flag for the mnuDataSaveRecord menu control based on the IsDirty flag of the mclsTitles object.
The mnuDataNewRecord Click event calls the NewRecord method of the mclsTitles object. The
mnuDataSaveRecord Click procedure saves the current record by calling the mclsTitles.SaveRecord
method. The DeleteRecord method of mclsTitlesis called by mnuDataDeleteRecord Click. A specia trap is
used in the error handler. If the delete |eaves the recordset empty, anew record is created.

Private Sub muData_d i ck()
set enabl ed/ di sabled flags for nmenu conmands
On Error GoTo ProcError
Scr een. MousePoi nt er = vbHour gl ass
° save enabled only when dirty
muDat aSaveRecor d. Enabled = ntlsTitles.IsDirty
ProcExit:
Screen. MousePoi nter = vbDef aul t
Exit Sub
ProcError:
MsgBox Err. Description, vbExclamation
Resune ProcExit
End Sub

The mnuData_Click event procedure is unchanged from the example in How-To 2.1.

Private Sub mmuDat aNewRecord_d i ck()
" set up a new record
On Error GoTo ProcError
Scr een. MobusePoi nt er = vbHour gl ass
" save existing first
ncl sTitl es. SaveRecord
get a new record
ncl sTitl es. NewRecord
refresh display
CGet Dat a
ProcExit:
Screen. MousePoi nter = vbDef aul t
Exit Sub
ProcError:
MsgBox Err. Description, vbExclamation
Resune ProcExit
End Sub
Private Sub mmuDat aSaveRecord_d i ck()
On Error GoTo ProcError
Screen. MousePoi nter = vbHour gl ass

http://www.pbs.mcp.com/ebooks/1571691529/ch02/ch02.htm (22 of 53) [9/22/1999 1:57:12 AM]



Visual Basic 6 Database How-To -- Ch 2 -- Accessing a Data-base with Data Access Objects

save it
ncl sTitl es. SaveRecord
refresh display
CGet Dat a
ProcExi t:
Screen. MousePoi nter = vbDef aul t
Exit Sub
ProcError:
MsgBox Err. Description, vbExclamation
Resune ProcExit
End Sub
Private Sub mmuDat aDel et eRecord_C i ck()
" delete the current record
On Error GoTo ProcError
Screen. MousePoi nter = vbHour gl ass
ncl sTitl es. Del et eRecord
refresh display
Cet Dat a
ProcExi t:
Screen. MousePoi nter = vbDef aul t
Exit Sub
ProcError:
Sel ect Case Err. Nunber
Case Err NoRecords
| ast record was del eted
Create a new record
ncl sTitl es. NewRecord
Resume Next
Case El se
i nform
MsgBox Err. Description, vbExclamation
Resume Pr ocExit
End Sel ect
End Sub

5. Revise the declarations section of CTitles to include the new mblnisNew flag, shown in bold in the
following listing. Thisflag is Trueif the current datais a new record and False if it is an existing record.
Option Explicit
" The CTitles class provides a |light wapper
around the database and record for the
Titles table in the Biblio database
" Note: It's up to the client to save
" Database and recordset objects
Private ndb As Dat abase
Private nrs As Recordset
FI ags
dirty flag
Private nblnlsDirty As Bool ean
" new record flag
Private nbl nl sNew As Bool ean
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Fi el ds
title
Private nstrTitle As String
" year - note use of string for
assignnent to text box
Private nstrYearPublished As String
| SBN nunber
Private nmstrl SBN As String
Publ D - also a string
Private nstrPubl D As String
Move net hod constants
Public Enum CTit| esMove
FirstRecord =1
Last Record = 2
Next Record = 3
Previ ousRecord = 4
End Enum
Error constants
Not e: Rai seC assError nethod provides the strings
because you cannot assign a string to an Enum
Public Enum CTitl esError
Errlnval i dvoveType = vbQojectError + 1000 + 11
Err NoRecords = vbCbjectError + 1000 + 12
End Enum

6. Create the AddNewRecord method. This sub does the real work of inserting the record into the database.
First the AddNew method is called, then the values from the properties are written to the fields, and finally
the Update method is called to commit the changes. After arecord isinserted using AddNew and Update, the
current record is undefined. Setting the recordset's Bookmark property to the specia LastModified bookmark
restores the current record pointer to the new record.

Private Sub AddNewRecord()
DAO AddNew Updat e
" inform DAO we are going to insert
nr s. AddNew
wite the current val ues
nrs![ISBN] = nstrl SBN
ns![Title] = nstrTitle
nrs![Year Published] = nstrYearPublished
nrs! [ Publ D] = mstrPubl D
update the record
nrs. Updat e
" return to the new record
nrs. Bookmark = nrs. Last Modified
cl ear new fl ag
nbl nl sNew = Fal se
clear dirty flag
nblnilsDirty = Fal se
End Sub

7. Add the IsNew property. This flag indicates whether the current record is a new record (one that has not
been added to the recordset) by returning the value of the private mblnisNew flag.
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Public Property Get IsNew() As Bool ean
° pass out the new fl ag

| sNew = nbl nl sNew
End Property

8. Add the NewRecord method. This method clears the current values of the private variables used for the
field properties and sets the mblnlsNew flag used by the IsNew property.

Public Sub NewRecord()
" clear the current values for an insert
NOTE: the flags work so that if a new
record is added but not changed, you
can nove off of it or close with no
pronpt to save
" assign zero-length strings to the properties
mstrl SBN = "*
netrTitle = ""
nst r Year Publ i shed =
nstrPublD = ""
set the new fl ag
nbl nl sNew = True
End Sub

9. Add the DeleteRecord method. DeleteRecord calls the Delete method of the recordset object and then uses
the MovePrevious method to reset the current record to a valid record pointer. If MovePrevious takes the
recordset to BOF (before the first record) a MoveFirst is executed.

Public Sub Del et eRecord()
DAO del et e
del ete the record
nrs. Del ete
clear new and dirty fl ags
nmblnisDirty = Fal se
nbl nl sNew = Fal se
" reposition to a valid record
nrs. MovePr evi ous
check for BOF
I f nrs. BOF Then
coul d be enmpty, check ECF
If Not nrs. EOF Then
nrs. MoveFi r st
El se

enpty recordset, raise error
the client nust decide how to
handl e this situation

Rai seCl assError ErrNoRecords

End |f
End |f
Get Current Record

End Sub

10. Add the SaveRecord method. This method tests the mbInlsDirty flag and updates the current record, if
necessary. If the record is new, the data is committed to the table using the AddNewRecord procedure.
Existing records are updated using the UpdateRecord procedure.
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Publ i ¢ Sub SaveRecord()
" save current changes
test dirty flag
If nblnlsDirty Then
" test new flag
I f nbl nl sNew Then
add it
AddNewRecor d
El se
update it
Updat eRecord
End If
El se
record is already cl ean
End | f
End Sub

How It Works

The CTitles class handles all the data processing with the database engine and provides a lightweight wrapper
around the AddNew, Update, and Delete methods of the Recordset object. The form exposes these featuresin the
user interface by providing menu commands for each data operation and handling save and error trapping logic.

Encapsulating all the recordset management logic in the class module means that all that code can be easily reused
in other forms based on the same data.

Comments

A complete application might not necessarily have a one-to-one correspondence between tables and class modules.
The classes should reflect the object model for the application and its data, not the database schemaitself. The
database underlying a complex application might have tables that are not reflected in the object model, such as
tables used only for supplying lookup values to lists, or tables that are not directly represented, such as junction
tables in many-to-many relationships.

2.5 How do |I...

Use unbound controls to update fields in Data Access Objects?

Problem

Using Data Access Objects to build data entry forms with unbound controls works well in most situations, but
sometimes the datais difficult for the user to work with. | need to extend the user interface of my application to
provide alternative methods of finding and choosing records.

TECHNIQUE

The nature of database applicationsis that users must often deal with less-than-obvious values, such as foreign keys
and coded data. Instead of forcing the user to remember arbitrary key values and data codes, you can alter the user
interface to provide lists of values rather than simple text boxes.

NOTE Chapter 4, "Designing and Implementing a Database," discusses foreign keys and table
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relationships.

Foreign key values can represent a special problem because the lookup tables for the keys are often quite large.
Populating alist with al the available values can seriously damage the performance of the application.
Additionally, because this is such a common operation, a generic tool for working with this type of data saves
significant coding effort.

Using asimple form and a ListView control, you can build a generic tool that can display the results of an ad hoc

guery and return akey value for the record selected by the user.
Steps

Open and run the project HT205.VBP. Select Data|Find Publisher and enter SAMs. Click OK to display the results.

The form shown in Figure 2.6 appears.
Figure 2.6. The Lookup Browser form.

1. Create anew project called HT205 .VBP. This example extends the project developed for How-To 2.1 to
provide a means for the user to search for an identifier value for a publisher. Refer to the stepsin How-To
2.1 for complete details on building the base application. Only the changes to the original project are shown
in the steps that follow.

2. Change the caption of Form1 to Lookup Browser. Modify the Data menu as shown in Table 2.5, adding
the Find Publisher command (shown in bold).

Table 2.5. Menu specifications for Form1.

CAPTION Name ]Shortcut Key
&File mnuFile

----E&xit mnuFileExit

&Data mnuData

----& Save Record mnuDataSaveRecord Ctrl+S
----& Find Publisher ImnuDataFindPublisher |Ctrl+F

3. Add the following code to Form1 as the mnuDataFindPublisher_Click event. This event uses an input box
and the FSearchResults form to build and display the results of an ad hoc query. The user is prompted

to enter all or part of the name of a publisher. The value entered is used to build a SQL statement that is
passed to the FSearchResults form. The FSearchResults form handles the balance of the selection process
and setsits KeyValue property before it returns control to the mnuDataFindPublisher_Click event.

Private Sub mmuDat aFi ndPubl i sher _d i ck()
Use the FSearchResults formto find a pub id
On Error GoTo ProcError
DimstrPronpt As String
Dimstrlnput As String
DmstrSQ As String
DimfSearch As FSearchResults

strPronpt = "Enter all or the beginning of
“the publisher nane:"
strinput = I nputBox$(strPronpt, "Search for Publishers")
I f strinput <> "" Then
" search
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strSQ. = "SELECT * FROM Publishers " & _
"WHERE Nane LIKE " & strilnput & "*';"
Set fSearch = New FSearchResul ts
Not e: Search net hod does not return
until the user dism sses the form
f Search. Search "Publ D', strSQ., M
| f Not fSearch. Cancell ed Then
txt (txt Publ D). Text = f Search. KeyVal ue
End I|f
End I|f
ProcExi t:
" release the search formreference
Set f Search = Not hi ng
Exit Sub
ProcError:
MsgBox Err. Description, vbExclamation
Resune ProcExit

End Sub

4. Create a new form, name it FSearchResults, and save the form. Table 2.6 shows the objects and properties
for the form.

Table 2.6. Objects and properties for the FSearchResults form.

OBJECT ]Property Value

ListView ]Name lvwResults
]View 3 - lvwReport
’Label Edit|1 - lvwManual

CommandButton [Name cmd
Index 0
Caption |OK
Default  [True

CommandButton [Name cmd
Index 1
Caption |Cancel
Cancd |True

5. Add the following code to the declarations section of FSearchResults. The two constants are used for the
index to the CommandButton control array. The mblnCancelled flag is used to indicate that the user chose
the Cancel button. The mvntKeyVaue holds the value (typically the primary key field, but any field can be
specified when the Search method is called) for the key field. The mintltemldx holds the index into the
Subltems collection of the ListView control for the key value.
Option Explicit
" This formwill run an ad hoc query and

display the results in the Iist view control

command button array constants
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Const cnmdOK = 0

Const cndCancel =1
cancel property

Private nbl nCancel | ed As Bool ean
sel ected key val ue

Private nvnt KeyVal ue As Vari ant
subi tem i ndex for key val ue

Private mntltenm dx As I nteger

6. Add the cmd_Click event procedure for the CommandButton control array. This event procedure sets the
private flag indicating whether the user chose OK or Cancel and hides the form. Because the form is
displayed modally, control returns to whatever procedure created the form after this procedure exits.

Private Sub cnd_dick(lndex As Integer)
I f I ndex = cndOK Then
nbl nCancel | ed = Fal se
El se
nbl nCancel | ed = True
End |f
Me. Hi de
End Sub

7. Add the IvwResults _ItemClick event procedure. When Visual Basic fires the ItemClick event for a
ListView control, it passes the clicked Listltem object as a parameter. The mintitemldx variable set by the
Search method is used to retrieve the value of the key field from the Subltems collection and assign it to the
mvntKeyVaue variable, where it can be read by the KeyValue property procedure.

Private Sub | vwResults ItenClick(Byval Item As ConttlLib.Listltem
On Error GoTo ProcError
mvnt KeyVal ue = Item Subltens(m ntltem dx)
ProcExit:
Exit Sub
ProcError:
MsgBox Err. Description, vbExclamation
Resunme ProcExit
End Sub

8. Add the Cancelled and KeyValue property procedures. Each procedure returns the values assigned to the
module-level variables. These properties are checked by the procedure that created the instance of the form
to see what button the user chose and the key value of the record selected.

Public Property Get Cancell ed()
Cancel | ed = nbl nCancel | ed

End Property

Public Property Get KeyVal ue() As Vari ant
KeyVal ue = nmvnt KeyVal ue

End Property

9. Add the following code to FSearchResults as the Search method. The method takes three parameters: a
key field name used to return avalue in the KeyValue property, a SQL statement used to create the list of
results, and a parent form reference used by the Show method. The method builds the results list by first
creating a recordset object based on the SQL statement provided. If there are records to display, it iterates the
Fields collection of the recordset to generate a set of column headers for IvwResults (determining the index
of the key field in the process). After the column headers for the list have been created, the method enters a
Do loop and iterates the records in the recordset. For each record, the fields are iterated and their values are
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placed into the appropriate Subltem of the ListView. In addition to the list of fields, the lvwResults ListView
control shows the ordinal position in the results for each record.

Public Sub Search( _
strKeyField As String, _
strSQ.Statenent As String,
frnmParent As Form
run the specified query and popul ate the
listviewwith the results
Dim strDBNanme As String
Dim | ngOrdRecPos As Long
Dim db As Dat abase
Dimrs As Recordset
Dmfld As Field
st r DBNane = Bi bl i oPat h()
Set db = DBEngi ne(0). OpenDat abase( st r DBNane)
Set rs = db. OpenRecordset (strSQ.St at enent
dbOpenDynaset, dbReadOnly)
test for no records
If Not rs.EOF Then
" create the ordinal position colum
| vwResul t s. Col unimmHeaders. Add , "Ordinal", "Record"
set width
| vwResul t s. Col umHeaders("Ordinal"). Wdth = 600
" create the colums in the listview
For Each fld In rs.Fields
| vwResul t s. Col umHeaders. Add , fld. Nane, fld. Nane
best guess colum w dth
| vwResul t s. Col umHeaders(fld. Nane) . Wdth _
= 150 * Len(fld. Name)
If fld. Name = strKeyField Then
mark the itemindex for later retrieval
mntlitemdx = fld. Odinal Position + 1
End |f
Next " field
popul ate the Ii st
Do
i ncrenent the ordinal position counter
| ngOr dRecPos = | ngOrdRecPos + 1
" add the item
| vwResul ts. Li stltens. Add _
| ngOrdRecPos, , CStr (| ngOrdRecPos)
add the fields to the rest of the colums
For Each fld In rs.Fields
| vwResul ts. Li stltens(l ngOrdRecPos) . _
Subltems(fld. Ordinal Position + 1) = _
fld. value & ""
Next T field
" go to next record
rs. MoveNext
Loop While Not rs. ECF
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cl ean up
rs. Cl ose
Set rs = Not hi ng
db. Cl ose
Set db = Not hi ng
show nodal | y
Me. Show vbMbdal , frnPar ent
El se
no data, treat as a cancel
mbl nCancel | ed = True
MsgBox "No matching records found.", vblnformation
Me. H de
End |f
End Sub

How It Works

The FSearchResults form provides a generic tool for running an ad hoc query, displaying its results, and returning a
key value selected by the user. The benefit of using a generic search form is that the form can be easily reused in
any situation in which this type of lookup isrequired. Thisform can be added with minimal impact on the original
design or performance of the main data entry form, but it still provides the user with a more advanced method of
entering the Publ D foreign key field.

The form works by filling aListView control using a completely generic population routine in the Search method.
When the user selects arecord and dismisses the form by clicking OK, a private module-level variable retains the
selected item, which can then be read from the KeyVa ue property.

Comments

Over time, you might build a significant library of generic components such as this lookup form. If the tools are
properly designed and not coupled too tightly to any particular application or database, you might be able to bundle
them together in an ActiveX DLL, which can then be included in future applications without having to return to the
source code.

2.6 How do I...

Find records by using index values in Data Access Objects?

Problem

| know that indexes can be used to speed up database operations. How can | take advantage of indexesin my
application?

Technique

When atable-type recordset has a current index (either the primary key or another index you have designated), you
can use the Seek method to find records based on the indexed values. To use the Seek method, provide it with an
argument that matches each field in the index. When the Seek method executes, if it finds at |east one record
matching the index values, it positions the record pointer to the first matching record and sets the NoMatch
property of the recordset to False. If Seek does not find a matching record, it sets the NoMatch property to True;
the current record is then undefined, which means that you can't be sure where the record pointer is pointing.

When you use Seek, specify not only the values for the key index fields but also the comparison criterion that Seek
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isto use. Y ou provide the comparison criterion as the first argument to the Seek method, and you provideit asa
string value. In the majority of cases, you will specify that Seek isto match the index value exactly; you do this by
specifying a comparison criterion of =. Y ou can also specify < > for not equal, > for greater than, < for less than,
>= for greater than or equal to, or <= for less than or equal to.

Steps

Open and run the project HT206.VBP. Use the Index command on the Data menu to select the ISBN index.
Browse forward in the recordset afew records, and copy the ISBN number from the form to the clipboard. Using
the MoveFirst button, return to the first record; then select Data|Seek to display the input box shown in Figure 2.7.
Paste the value you copied into the input box, and click OK. The record with the matching ISBN number is

displayed.
Figure 2.7. The Seek form.

1. Create anew project called HT206 .VBP. This example adds the capability to find records using the Seek
method to the basic browser application developed in How-To 2.1. The form and class module contain minor
changes and some added code to support the Seek operation. The READINI.bas module is unchanged. Only
the code that has been added or modified for this project is shown in the steps that follow.

2. Change the caption of Form1 to Seek, and modify the Data menu as shown in Table 2.7. The Index
command, its submenu items, and the Seek command (all shown in bold) are new in this project.

Table 2.7. Menu specifications for Form1.

CAPTION Name Shortcut Key
&File mnuFile

--—--E& Xit mnuFileExit

&Data mnuData

----& Save Record |mnuDataSaveRecord |Ctrl+S

----& Index mnuDatal ndex

-------- & 1SBN mnuDatal ndexName

-------- & Title mnuDatal ndexName

-—--S& eek mnuDataSeek

3. Modify the declarations section of Form1 as shown. Index constants have been added for the

mnuDatal ndexName control array.

Option Explicit

" CTitles object

Private ntlsTitles As CTitles
These constants are used for the various control arrays
command button constants

Const cndMoveFirst = 0

Const cndMovePrevious = 1

Const cndMoveNext = 2

Const cndMovelLast = 3

" text box index constants

Const txtTitle =0

Const txtYearPublished =1

Const txtlISBN = 2
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Const txtPublD = 3
" index constants
Const idxISBN = 0
Const idxTitle =1
refresh flag
Private nbl nl nRefresh As Bool ean

4. Modify the mnuData_Click event procedure to toggle the enabled flag for the mnuDataSeek menu control
if an index has been chosen.

Private Sub muData C i ck()
set enabl ed/ di sabled flags for nmenu conmands
On Error GoTo ProcError
Screen. MousePoi nt er = vbHour gl ass
seek enabled only if index is set
If Len(nctlsTitles. | ndexNanme) Then
mubDat aSeek. Enabl ed = True
El se
mmuDat aSeek. Enabl ed = Fal se
End |f
Pr ocExi t:
Scr een. MbusePoi nt er = vbDef aul t
Exit Sub
ProcError:
MsgBox Err. Description, vbExclamation
Resune ProcExit
End Sub

5. Add the following code to Form1 as the mnuDatalndexName_Click and mnuDataSeek _Click events. The
mnuDatal ndexName_Click procedure assigns the index to use for the Seek operation and manages the check
marks on the menu. The mnuDataSeek Click procedure prompts the user for search criteria and attempts to
locate the value provided by calling the Seek method of mclsTitles.

Private Sub mmuDat al ndexNane_C i ck(1 ndex As Integer)
" set the current index
On Error GoTo ProcError
Scr een. MobusePoi nt er = vbHour gl ass
set the index
Sel ect Case | ndex
Case i dxl SBN
" assign the index
ncl sTitl es. I ndex = | ndexl SBN
set up nenu check marks
muDat al ndexNanme(i dxTitl e). Checked = Fal se
muDat al ndexNanme(i dxl SBN) . Checked = True
Case idxTitle
" assign the index
ncl sTitles.Index = IndexTitle
set up nenu check marks
muDat al ndexNanme(i dxTitl e). Checked = True
muDat al ndexNanme(i dxl SBN) . Checked = Fal se
End Sel ect
refresh display
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Get Dat a
ProcExit:
Screen. MousePoi nter = vbDef aul t
Exit Sub
ProcError:
MsgBox Err. Description, vbExclamation
Resunme ProcExit
End Sub
Private Sub mmuDat aSeek O i ck()
seek a record
On Error GoTo ProcError
DimstrMsg As String
DimstrResult As String
Screen. MousePoi nter = vbHour gl ass
pronpt for a val ue
strMsg = "Enter a value to search for:"
strResult = | nput Box$(strMsQg)
seek for the record
ncl sTitl es. SeekRecord strResul t
refresh display
Get Dat a
ProcExi t:
Screen. MousePoi nter = vbDef aul t
Exit Sub
ProcError:
MsgBox Err. Description, vbExclamation
Resunme ProcExit
End Sub

6. Modify the declarations section of the CTitles class to include the new enumeration for the index and to
modify the error enumeration for new error messages.
Option Explicit
" The CTitles class provides a |ight wapper
around the database and record for the
Titles table in the Biblio database
Dat abase and recordset objects
Private ndb As Dat abase
Private nrs As Recordset
Fi el ds
title
Private nstrTitle As String
" year - note use of string for
assignnent to text box
Private nstrYearPublished As String
" | SBN nunber
Private nstrl SBN As String
" PublD - also a string
Private nmstrPubl D As String
Move met hod constants
Public Enum CTi tl| esMove

N

N
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First Record = 1
Last Record = 2
Next Record = 3
Previ ousRecord = 4
End Enum
| ndex constants
Publ i ¢ Enum CTi t| esl ndex

| ndex]I SBN = 0
| ndexTitle = 1

End Enum
" Error constants
Not e: Rai seC assError nethod provides the strings
because you cannot assign a string to an Enum
Public Enum CTi tl| esError
Er r Recor dNot Found = vbCbj ectError + 1000 + 10
Errlnval i dvoveType = vbQojectError + 1000 + 11
Err NoRecords = vbQbjectError + 1000 + 12
Errlnvalidl ndex = vbQojectError + 1000 + 13
End Enum

7. Change the Class_Initialize procedure so that a table-type recordset is created rather than a dynaset-type
recordset. Only the table-type recordset supports the Seek method. The only thing required to changeto a
table-type recordset is to change the dbOpenDynaset constant to dbOpenTable.

Private Sub Cass Initialize()
open the dat abase and recordset
Dim strDBNane As String
" Get the database nane and open the database.
Bi blioPath is a function in READI N . BAS
st r DBNane = Bi bl i oPat h()
Set ndb = DBENgi ne. Wor kspaces(0) . OpenDat abase( st r DBNane)
Open the recordset.
Set mrs = ndb. OpenRecordset ( _
"Titles", dbOpenTabl e, dbSeeChanges, dbOptim stic)
Rai se an error if there is no data
I f nrs.BOF Then
Rai seCl assError ErrNoRecords
End |f
fetch the first record to the properties
Get Current Record
End Sub

8. The RaiseClassError procedure has had new sections added to the Select...Case block for the newly added
errors.

Private Sub Rai sed assError (I ngErrorNunber As CTitl esError)
Note: DAO errors are passed out as-is

Dim strDescription As String
Dim strSource As String
" assign the description for the error
Sel ect Case | ngError Nunber

Case Err Recor dNot Found

strDescription = "The record was not found."
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Case Errlnvali dMoveType

strDescription = "lInvalid nove operation.”
Case ErrNoRecords
strDescription = "There are no records "

& "in the Titles table.™
Case Errlnvalidl ndex
strDescription = "lnvalid I ndex Nane."
Case El se
If this executes, it's a coding error in
the class nodule, but having the case is
useful for debugging.
strDescription = "There is no nessage for this error."”
End Sel ect
build the Source property for the error
strSource = App. EXENane & ".CTitl es"
" raise it
Err. Rai se | ngError Nunber, strSource, strDescription
End Sub

9. Add the IndexName and Index properties. The IndexName property is used to determine the current index

for the recordset. The Index property changes the index based on the value provided in the Inglndex
parameter.

Public Property Get IndexNanme() As String
| ndexNane = nrs. | ndex
End Property
Public Property Let Index(lnglndex As CTitl eslndex)
unlike the field values, this is validated when assi gned
Di m vnt Bookmar k As Vari ant
save a bookmar k
vnt Bookmar k = nrs. Bookmar k
" assign the index
Sel ect Case | ngl ndex
Case | ndex| SBN

nrs.lndex = "PrimaryKey"
Case I ndexTitle

nms.Ilndex = "Title"
Case EHl se

invalid, raise an error
Rai seCl assError Errlnvali dl ndex
End Sel ect
" return to old record
nr s. Bookmar k = vnt Booknar k
End Property

10. Add the SeekRecord method. This method stores a bookmark and seeks for the value passed in the
strValue parameter. If amatching record isfound, it is fetched. If no matching record is found, the saved
bookmark is used to restore the record pointer to the original position.
Public Sub SeekRecord(strValue As String)
seek to the indicated record based on the current index
Di m vnt Bookmar k As Vari ant
mark the current record
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vnt Bookmar k = nrs. Bookmar k
seek, the first operator is the conparison,
the follow ng represent the field(s) in the index
nrs. Seek "=", strVal ue
check for match
I f Not nrs.NoMatch Then
found it, now fetch it
CGet Current Record
El se
not found, return to prior |ocation
nrs. Bookmar k = vnt Booknar k
rai se the not found error
Rai seCl assError Err Recor dNot Found
End |f
End Sub

How It Works

The Seek method takes two or more parameters. The first parameter specifies the comparison operator (normally
=), and the following parameters are the values for the fields in the index. The Index Property Let procedure in the
CTitles class enables you to assign the current index for the recordset, and SeekRecord searches for avalue. Both
procedures use bookmarks to store records and, if necessary, return to the original record.

Comments

Y ou cannot set indexes or use the Seek method with dynaset- or snapshot-type Recordset objects. To find arecord
in adynaset or snapshot recordset, use one of the Find methods: FindFirst, FindNext, FindPrevious, or FindLast.
Because these methods do not use indexes, they are much slower than Seek operations with table-type recordsets.
Y ou also cannot use Seek on remote server tables because these cannot be opened as table-type recordsets.

In most cases, it is much faster to create a new dynaset- or snapshot-type recordset than to use either a Find or the
Seek method. Y ou do this by building a SQL statement that includes a WHERE clause specifying the records you
want to retrieve. If the database engine can find a useful index for the query, it uses that index to speed up the

query.

See Chapter 3, "Creating Queries with SQL," for details on creating SQL statements, and Chapter 4, "Designing
and Implementing a Database," for more information on choosing and defining indexes.

2.7 How do I...

Determine how many records are in a dynaset- or snapshot-type recordset?

Problem

| need to know how many records are in arecordset I've created. For table-type recordsets, thisis easy--I just use
the value of the RecordCount property. But when | try this with a dynaset- or snapshot-type recordset, | can't
predict what value will be returned. Sometimesiit's the correct count, while other timesit's not. How can | reliably
determine the number of records in a dynaset- or snapshot-type recordset?

Technique
The system tablesin a Microsoft Access database include information about the number of recordsin every tablein
the database. Asrecords are added or deleted, the table is continuously updated by the Jet engine. Y ou can
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determine the number of records in the table at any time by checking the RecordCount property of the TableDef.
Unlike atable, dynaset- and snapshot-type recordsets are temporary recordsets. Y ou can't obtain arecord count by
checking a TableDef.

Y ou can retrieve the RecordCount property of a dynaset- or snapshot-type recordset, but the value it returns
depends on several factorsin addition to the number of records actually in the recordset. The only way the Jet
engine can determine how many records are in a dynaset- or snapshot-type recordset is by counting them. To count
them, the Jet engine has to move through the records, one by one, until it reaches the end of the recordset. When
the Jet engine creates a dynaset- or snapshot-type recordset, however, it does not automatically count the records
because counting the records in alarge recordset could take along time. If you retrieve the RecordCount property
immediately after you create a dynaset- or snapshot-type recordset, therefore, you're guaranteed to get back one of
two values: 0 if the recordset isempty or 1 if the recordset has at |east one record.

To get an accurate count, your code must tell the Jet engine to count the records. Do this by executing the
recordset's Movel ast method. After a Movel ast, you can retrieve the RecordCount with the confidence that the
value is accurate. In the case of a dynaset-type recordset, if you add or delete records, the Jet engine keeps track of
them for you, and any subsequent looks at RecordCount will give you the correct current count.

Steps

Open and run the project HT207.VBP. Y ou will see the form shown in Figure 2.8. This form shows the number of
recordsin the BIBLIO.MDB Authors table. The first box reports the number of records reported immediately after
Authorsis opened as a table-type recordset. The second box shows the number of records reported immediately
after adynaset is opened with the SQL statement SELECT Au_ID FROM Authors--a statement that returns a
dynaset consisting of the entire table, the same set of records that are in the table-type recordset reported in the first
box. The third box shows the record count from the dynaset after its Movel ast method has been used. Note that the
first and third boxes have the same number (which might be different on your system). The second box, reporting
the dynaset record count before the Movel ast, shows a count

of 1.

Figure 2.8. The Record Counts form.

1. Create anew project called HT207 .VBP. Create the objects and propertieslisted in Table 2.8, and save
the form as HT207.FRM.

Table 2.8. Objects and properties for Form1.

OBJECT Property |Setting
Form Name Forml

Caption Record Counter

CommandButton [Name cmdExit
Cancel True
Default True
(Caption  |Exit

’Label ]Name ]IbITabIe

]Alignment ]2(Center)

]BorderSter]l (Fixed Single)
’Label ]Name ]I blDynasetCreate

]Alignment ]2(Center)
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BorderStyle|1 (Fixed Single)
|Labe| Name |bl DynasetM oved
Alignment |2 (Center)
BorderStyle|1 (Fixed Single)
|Labe| Name Labell
Caption Records reported in the
BIBLIO.MDB Authors table
recordset:
|Labe| Name Label2
Caption Recordsinthe BIBLIO.MDB SELECT
Au_ID FROM Authors dynaset immediately after creation.
|Labe| Name Label3

Caption ’Records inthe BIBLIO.MDB SELECT

’Au_l D FROM Authors dynaset after using the MovelL ast method.

2. Add READINI.BASto your project.

3. Add the Form_L oad event procedure. Form_L oad opens the database, opens table and dynaset recordsets,
and gets record counts for both recordsets. It then uses Movel ast to go to the end of the dynaset and gets the
record count again. Finally, Form Load inserts each of the record countsinto Label controls on the form.

Private Sub Form Load()
On Error GoTo ProcError
Dim strDBNanme As String
DmstrSQ As String
Di m db As Dat abase
DimrsTabl e As Recordset
Di m rsDynaset As Recordset
" Cet the database nane and open the database.
Bi blioPath is a function in READI NI . BAS
st r DBNane = Bi bl i oPat h()
Set db = DBEngi ne. Wr kspaces(0). QpenDat abase( st r DBNane)
Set rsTabl e = db. OpenRecordset (" Aut hors", dbOpenTabl e)
| bl Tabl e = rsTabl e. Recor dCount
strSQ = "SELECT Au_l D FROM Aut hor s"
Set rsDynaset = db. OpenRecordset (strSQ., dbOpenDynaset)
| bl Dynaset Create = rsDynaset. Recor dCount
rsDynaset . MoveLast
| bl Dynaset Moved = rsDynaset. Recor dCount
ProcExit:
On Error Resune Next
" clean up
rsDynaset. C ose
rsTabl e. Cl ose
db. Cl ose
Exit Sub
ProcError:
MsgBox Err. Description
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Resunme ProcExit
End Sub

4. Insert the following code as the Click event of cmdEXxit:

Private Sub cndExit_dick()
Unl oad Me
End Sub

How It Works

The table-type recordset enables you to check the RecordCount property immediately after it is created, but with a
snapshot- or dynaset-type recordset, you must first access all the records before you can obtain an accurate count.
Thisistypically done viathe Movel ast method.

Comments

One common reason for wanting an accurate record count is to use the count as the control for a For...Next loop to
cycle through the entire recordset, as in this code fragment:

nmyRecor dset . MovelLast
n = nmyRecor dset. Recor dCount
nmyRecor dset . MoveFi r st
for i = 1ton
do sonet hi ng
nmyRecor dset . MoveNext
next i

The difficulties with getting and keeping accurate record counts make it inadvisable to use code like
this--especially in shared data environments where the record count of a table can change the instant after you
retrieve it. Thisfragment illustrates a more reliable way to accomplish the same goal:

myRecor dset . MoveFi r st
Do Wil e Not nyRecordset. EOF
do sonet hi ng
nmyRecor dset . MoveNext
Loop

This loop executes until the last record in the recordset has been processed (when myRecordset. EOF becomes
True), and it does not depend on a potentially unstable record count.

2.8 How do |...

Handle Data Access Object errors?

Problem

When | access a database through Visual Basic, | have limited control over the environment. A user might move a
database file, or another program might have made unexpected changes to the database. | need my programsto be
able to detect errors that occur and handle them in the context of the program. How do | accomplish this task with
Visual Basic?

Technique

When an error occursin aVisua Basic program, control passes to error-handling logic. Unless you have enabled
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an error handler, Visual Basic usesits default handler, which displays a message about the error--one that is
sometimes useful, but often not--and terminates the application.

Clearly, the default handling is not acceptable. Fortunately, Visual Basic provides tools that you can use to build
your own error traps and handlers. Although any Visual Basic application should trap and handle runtime errors, it
Is especially important in database applications in which many error conditions can be expected to occur. Visual
Basic error-trapping is enabled with the On Error statement. The On Error statement takes two basic forms:

On Error Goto | abel
On Error Resune Next

In the first form, when aruntime error occurs, Visual Basic transfers control of the application to the location
specified by label. In the second form, Visua Basic continues execution with the line following the line in which
the error occurred. When an error trap is enabled and an error occurs, Visual Basic performs the action indicated by
the most recent On Error statement in the execution path. Listing 2.1 shows a hypothetical call tree and severa
variations of how error handlers are enabled and activated.

Listing 2.1. Trapping errors.

Sub SubA()
...other code
SubB

End Sub

Sub SubB()

On Error Goto ProcError

SubC

ProcExit:
Exit Sub

ProcError:
MsgBox "Error: " & Err.Nunber & vbCrLf & Err.Description
Resune ProcExit

End Sub

SubC
...other code
SubD

End Sub

SubD()

On Error Resune Next
...code

End Sub

Understanding the path of execution in this code fragment is important to comprehending how error handlers are
activated:

« In SubA no error handler exists. If an error occurs before the call to SubB, Visual Basic's default handler
displays a message and terminates the application.

e SubB usesthe On Error Goto form. If an error occurs in this routine, control is transferred to the statement
following the ProcError label.

« SubC has no error handler. However, when it is called from SubB, the error handler in SubB is still enabled,
so an error in SubC also transfers control to the statement following the ProcError [abel in SubB.

o SubD usesthe On Error Resume Next form. If an error occursin this procedure, code within the procedure
needs to detect and handle the error.
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WARNING Errorsin Class_Terminate events and most form and control events are fatal to your
application if untrapped, so it is especially important that you include error-handling logic in these
procedures.

Errors generated by Visual Basic and by components of an application--including the Jet database engine--are
associated with error numbers. Y ou can obtain the error number, which tells you the nature of the error, by reading
the Number property of the Err object. Y ou can read additional information about the error from the Description
property. After you know the type of error, you can take appropriate action to handleit. Thisistypically done with
a Select Case block.

NOTE For backward compatibility, Visual Basic still supports the outdated Err and Error statements
and functions. However, any new code should use the Err object.

The code fragment in Listing 2.2 illustrates how you might handle some common errors that occur in a multiuser
environment. (See Chapter 11, "The Windows Registry and State Information," for a complete discussion of
working with a multiuser database application.)

Listing 2.2. Error handling.

Sub DAQOCode()
On Error Goto ProcError
...code
ProcExit:
Exit Sub
ProcError
DhmstrMsg As String
Sel ect Case Err. Nunber
Case 3197
Anot her user changed the data since the last tine
the recordset was updat ed
strMsg = "The data in this record was changed by " & _
“anot her user." & _
vbCrLf & "Do you want to overwite those changes?"
I f MsgBox(strMsg, vbYesNo or vbQuestion or vbDefaul tButton2)
= vbYes Then
VB only generates the error on the first attenpt
Resune re-executes the |ine that caused the error
Resune
El se
refresh the existing data
rs. Requery

Di spl ayDat a
Resunme ProcExit
End If
Case 3260
| ocked by anot her user
strMsg = "The record is currently | ocked by another user."
control continues at end of bl ock
Case El se
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def aul t
strMsg = "Error: " & Err.Nunber & vbCrLf & Err.Description
End Sel ect
MsgBox strMsg, vbExclamation
Resune ProcExit
End Sub

An error handler must execute a statement that clears the error. Table 2.9 list the methods of clearing an error.

Table 2.9. Statements that clear an error.

]STATEM ENT |Effect

]Resume Re-executes the line that generated the error

]Resume Next [Resumes execution at the line that follows the line that generated the error
Resumelabel |Resumes execution at the line following the named |abel

Resume number [Resumes execution at the line with the indicated number

Exit Sub Exitsimmediately from the current subroutine

Exit Function |Exitsimmediately from the current function

Exit Property  |Exitsimmediately from the current property

On Error Resets error-handling logic
Err.Clear Clearsthe error without otherwise affecting program execution
End Terminates execution of the program

ERRORSIN CLASSMODULES

It is good programming practice to separate data management code in class modules from user
interface code in forms. To maintain this separation, it isimportant that you do not simply display a
message if an error occurs in a class module. Two types of error situations can occur in aclass
module.

A class can detect an error condition (such as the violation of avalidation rule). In this case, the class
module should call the Raise method of the Err object and set the Number, Description, Source,
and--if ahelp fileis available--the appropriate help properties.

A class can also trap errors raised by the database engine. These can be much more difficult to handle.
The sheer number of possible errors makes it impractical in most applications to reassign and describe
these errors, so most applications simply regenerate them.

In either case, the code in the class module should, if possible, attempt to correct the error before raising it.
Steps

Open and run the project HT208.VBP. Three errors will occur in succession. For each, the message reporting the
error gives you the error number, error description, and line number where the error occurred. Figure 2.9 shows the
first of these errors.

Figure 2.9. The HT208 error message.
1. Create anew project called HT208.VBP. Use Forml to create the objects and propertieslisted in Table
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2.10, and save the form as HT208.FRM.

Table 2.10. Objects and properties for Form1.

OBJECT ]Property Setting
Form ]Name Form1l
]Caption Errors

2. Add the file READINI.BAS to your project.

3. Add the following code as the Load event of Form1. This code generates three errors. Line 20 generates
an error because there is no such table as No Such Table. Line 40 generates an error because there is no such
field as No Such Field. Line 60 generates an error because the Y ear Published field requires a numeric value.
Each error causes execution to branch to the label LoadError. The code beginning with LoadError displays
an informative message and then executes a Resume Next. The Resume Next transfers execution back to the
line following the line that caused the error.

Private Sub Form Load()
On Error GoTo ProcError
Di m db As Dat abase
Di m dbNanme As String
Dimrs As Recordset
Dms As String
" CGet the database name and open the dat abase.
Bi blioPath is a function in READI NI . BAS

5 dbName = Bi bl i oPat h()

10 Set db = DBEngi ne. Wr kspaces(0). OpenDat abase( dbNane)

20 Set rs = db. OpenRecordset ("No Such Tabl e", dbOpenTabl e)
30 Set rs = db. OpenRecordset ("Titles", dbOpenTabl e)

40 s = rs![No Such Field]

50 rs.Edit

60 rs![Year Published] = "Xyz"

70 rs. Update

80 End

Exit Sub

ProcError:

MsgBox "Error: " & Err.Nunmber & vbCrLf &

"Line: " & Erl & vbCrLf &
Err. Descri ption, vbExclamation

Resune Next

End Sub

NOTE Line numbers are used here to help illustrate the error handler. Few programmers actually use
them in production code, although they can be helpful for debugging.

How It Works

When Visual Basic encounters aruntime error, it transfers control of the application to the error-handling code you

specify by using the On Error statement. Y ou have a choice of inline handling using On Error Resume Next or

centralized handling using On Error Goto. Either way, it's up to you to determine the type of error generated and

the appropriate action to take for that error.
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ERRORSCOLLECTION

It is possible for asingle statement in DAO code to generate several errors. You can examine these
errors by iterating the DA O Errors collection, as shown in the following code fragment:

For Each Error In Errors
Debug. Print Err.Nunber & " - " & Err.Description
Next ~ Error

Comments

Hundreds of potential runtime errors can occur in aVisual Basic application, and you are unlikely to be able to
anticipate al of them. With experience and careful coding, you can be prepared for the most common problems,
but you should expect that from time to time your application will encounter a situation for which you did not
explicitly plan. In this situation it isimportant for your general error-handling code to offer as much information as
possible to the user and to provide the opportunity to correct the problem.

Y ou might also find it useful to write errors to alog file. Examining an error log provides you with information you
can use to build more robust error-handling procedures.

2.9 How do |...

Access Excel worksheets by using Data Access Objects?

Problem

| have Excel worksheets that my company created. | need to incorporate this data into my own applications. | want
to both display and manipulate the data from these Excel worksheets. How do | work with these Excel filesin my
Visual Basic projects?

Technique

By using the Microsoft Jet engine, you can access Excel worksheets asif they were actually Access databases. As
with accessing other types of ISAM files with the Jet engine, there are afew restrictions with accessing Excel
worksheets:

e You cannot delete rows.
« You cannot delete or modify cells that contain formulas.
« You cannot create indexes.

« You cannot read encrypted Excel files, even when using the correct password (PWD parameter) in the
Connect string.

Y ou can add records to a worksheet or edit standard cells (those without formulas).

When opening an ISAM database with the OpenDatabase method, you must provide avalid ISAM type. In addition
to this, if you want to use the first row of the Excel document as field names, you can specify a parameter HDR
equal to Yes. (HDR stands for header.) If you set HDR to No, the first row of the Excel worksheet isincluded asa
record in the recordset, asin this example:

Set db = DBEngi ne. Wr kspaces(0). QpenDat abase(" C.\ VB6DBHT\" & _
" CHAPTERO2\ HowTo09\ W dget Or der s. XLS",
Fal se, Fal se, "Excel 8.0; HDR=NGQ ")
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Notice that when accessing Excel worksheets, unlike with other ISAM formats, you must specify the filenamein
the OpenDatabase method.

When opening arecordset from an Excel ISAM, you must specify the sheet name as the recordset name, followed
by adollar sign ($), asin this example:

Wor kSheet Name = " Sheet 1"
Set rs = db. OpenRecor dset (Wr kSheet Nane & "$", dbOpenTabl e)

Here, rsisarecordset variable.
Steps

Open and run the Excel DA O project. Y ou should see aform that looks like the one shown in Figure 2.10. This
application enables you to view a Microsoft Excel worksheet filein a ListView control. If you click the Add or Edit
buttons, the form expands so that you can edit the contents. Clicking OK or Cancel when editing arecord either
saves or discards your changes, respectively. By clicking the View in Excel button, you can view the worksheet in
Microsoft Excel (assuming that you have Microsoft Excel; it is not included on the distribution CD-ROM with this
book). If you make changes in Excel and click the Refresh button on the form, the ListView control repopul ates
with the updates.

Figure 2.10. The Excel DAO project.

1. If you have not aready installed the Excel 11SAM, reinstall Visual Basic with the Custom Setup option,
and specify the Excel [ISAM in setup.

2. Create anew project and call it Excel DAO.

3. Go to the Project|Components menu item in Visual Basic, and select Microsoft Windows Common
Controls 6.0 from the list. This selection enables you to use the ListView common control that comes with
Windows 95.

4. Add the appropriate controls so that the form looks like that shown in Figure 2.11.
5. Edit the objects and properties of Form1, as shown in Table 2.11, and then save it as frmWidgetOrders.

Figure 2.11. The Excel DAO formin design mode.

Table 2.11. Objects and properties for the Widget Orders project.

OBJECT Property |Setting

Form Name |frmWidgetOrders
Caption |Widget Orders
Height |3390

List view Name |IstvWidgetOrders

View |3 vwReport
Command button|Name  [cmdAdd
Caption |&Add
Command button|Name  [cmdEdit
Caption |&Edit
Command button[Name  [cmdView
Caption ]&View in Excel
|Command button|Name  |cmdRefresh
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'Caption & Refresh
Command button|Name  |cmdClose
Caption |&Close
Cancel ([True
Default |True
Command button|Name  (cmdOk
Caption ]&Ok
Command button|Name ]cdeanceI
Caption ]&Cancel
Text box Name ]txtOrderN um
Text box Name ]txtProductI D
Text box Name ]txtProductDesc
Text box Name ]txtQuantity
Text box Name ]txtU nitPrice
L abel Name ]IbIOrderNum
Caption (Order Num
Label Name |IblProductiD
Caption |Product ID
Label Name |lblProductDesc
Caption |Product Description
Label Name |lblQuantity
Caption |[Quantity
Label Name |IblUnitPrice
Caption [Unit Price

6. Enter the following code in the declarations section of your project. The variables and constants included
here are form level and can be accessed by any code within thisform. The integer, m_nState, holds the value
of one of the two constants defined. This variable states whether the user has selected to add a new record or
edit the current one. The m_o0Selltem object variable of type ComctlLib.Listltem is an object that holds the
value of aselected item in thelist view. The last two variables hold the path, filename, and worksheet name
of the Excel fileto be used in this project.
Option Explicit
" formlevel variables used to hold the database and recordset
Private db As Dat abase
Private rs As Recordset

formlevel constant values used to indicate the current state
Private Const ADD RECORD = 0
Private Const EDIT_RECORD = 1

formlevel variables used to save the current state, and

selected list item
Private mnState As I|nteger
Private moSelltem As Conttl Lib. Listltem

formlevel variables used to store the file path and sheet nane
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of the Excel file used in the app
Private msFilePath As String
Private m sSheet Nane As String

7. Add the following code to the Form_Activate event to get the path and filename of the Excel XLSfileto
be used. Thisinformation is stored in the form-level variable m_sFilePath. The worksheet nameis stored in
the m_sSheetName form-level variable. Finally, the PopulateListView routineis called. Thefileis opened
and read here.

Private Sub Form Activate()
al l ow app to paint screen
DoEvent s
get paths and nanmes of files used in app
m sFi | ePath = DataPath & "\ Chapt er 02\ W dget O ders. x| s"
m sSheet Nane = " Sheet 1$"
popul ate the list view control
Popul at eLi st Vi ew
End Sub

8. Add the following code to clear the text boxes and display the lower portion of the form for editing, or in
this case, adding a new record. The last line of code sets the m_nState variableto ADD_RECORD,
indicating that the user is adding a new record.

Private Sub cndAdd_d i ck()
clear all the text boxes
txtOrderNum=""
txt ProductI D = ""
t xt Product Desc = ""
txtQuantity = ""
txtUnitPrice = ""
show the bottom of the formand set the state to add so we
know how to save the record | ater
ShowBot t onfFFor m
m nState = ADD RECORD
End Sub

9. The cmdEdit_Click event is used when the user wants to edit the current record. The database will already
be open from the PopulateListView routine. This event walks through each record in the recordset until the
selected item's order number matches the record's order number. After the record is found, the text boxes on
the lower portion of the form are populated with the valuesin the corresponding fields. The Total Price field
Is left out because we will calculate it ourselves from the given information. After the text boxes are
populated, the form is lengthened by the call to ShowBottomForm, and the m_nState variableis set to
EDIT_RECORD, indicating that the user has chosen to edit the current record.

Private Sub cndEdit_Cick()

° we cannot use indexes with Excel files, so we nust
transverse the recordset until the record matches the
selected item then popul ate the text boxes with the records
val ues

Wth rs

. MoveFi r st

While (.Fields("Order Nunmber") <> moSelltem Text)
. MoveNext

Wend
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txtOrderNum = . Fields("Oder Number")
txtProductI D = . Fields("Product I1D")
t xt Product Desc = . Fi el ds("Product Description")
txtQuantity = .Fields("Quantity")
txtUnitPrice = .Fields("Unit Price")
End Wth
show the bottomof the formand set the state to editing so
we know how to save the record |ater
ShowBot t onfFor m
m nState = EDI T_RECORD
End Sub

10. With the cmdView command button, the user can view the worksheet used in this project in Excel. To
enable the user to view the file in Excel, the database must be closed first. Thisis done by setting the rs and
db objects to nothing. The Shell command then calls Excel with the m_sFilePath variable, which holds the
path and filename of the Excel worksheet. The Excel Path function isincluded in the ReadINIFile module
installed from the distribution CD-ROM.

Private Sub cndView dick()
set the recordset and database to nothi ng because Excel wl|
not be able to successfully open the file if not
Set rs Not hi ng
Set db Not hi ng
" open Excel with the file
Shell ExcelPath & " """ & msFilePath & """", vbNornal Focus
End Sub

11. If the user edits the worksheet in Excel while the Widget Orders project is open, the changes will not be
apparent in the application. Use the Refresh button to repopul ate the information from the worksheet. Enter
the code for cmdRefresh_Click:

Private Sub cndRefresh _C i ck()
" force a repopulation of the list view (use when the user has
made changes in Excel to the file)
Popul at eLi st Vi ew
End Sub

12. Now enter the following code for the Close button and the Form_Unload event to successfully end the
application:

Private Sub cndC ose dick()
" always use Unload Me instead of End
Unl oad Me
End Sub
Private Sub Form Unl oad( Cancel As I nteger)
" it is good practice to set all objects to nothing
Set m oSel Item = Not hi ng
this is equivalent to closing the recordset and the database
Set db = Not hi ng
Set rs Not hi ng
End Sub

13. The OK button is used to save the information after a user has edited the current record or added a new
one. The event can determine the proper recordset method to use from the m_nState variable, either AddNew
or Edit. The information for each field is saved, and the Total Price field is calculated from the Unit Price
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and the Quantity. After the save, thelist view is repopulated, and the bottom of the form is hidden from the
user. The code for the button is as follows:

Private Sub cndOk_C i ck()

" edit or add new is confirned, save the values of the text
boxes this would be a good place to code validation for each
field

Wth rs

If (mnState = ADD_RECORD) Then

. AddNew
El se

. Edit
End If
.Fields("Order Number") = txt O derNum
.Fields("Product I1D'") = txtProductlD
. Fields("Product Description") = txtProductDesc
.Fields("Quantity") = txtQuantity
.Fields("Unit Price") = txtUnitPrice
.Fields("Total Price") = txtUnitPrice * txtQuantity
. Updat e

End Wth

" repopulate the listview with the changes; then hide the
bottom of the form

Popul at eLi st Vi ew

H deBott onfForm

End Sub

14. The cmdCancel_Click event simply hides the bottom half of the form so that the user cannot edit the
record. Because the recordset has not been set to AddNew or Edit yet, we need do nothing further.

Private Sub cndCancel dick()
edit or add new was cancel ed, hide the bottomof the form
H deBott onfForm
End Sub

15. The following routines show the bottom of the form, hide the bottom of the form, and set the Enabled
property of all input controls but the ListView to the appropriate state:

Private Sub ShowBott onform)
| engt hen the height of the formand enabl e the proper
controls
Me. Hei ght = 4350
Set Obj ect s Fal se
End Sub
Private Sub H deBottonform)
shorten the height of the form and enabl e the proper
controls
Me. Hei ght = 3390
Set bj ects True
End Sub
Private Sub Set Obj ects(Stateln As Bool ean)
set Enabl ed property for controls on top of form
cndAdd. Enabl ed = Stateln
cndEdi t. Enabled = Stateln
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cndRef resh. Enabl ed = Stateln
cndVi ew. Enabl ed = Stateln
cmdCl ose. Enabl ed = Stateln
set Enabl ed property for controls on bottom of form

t xt Order Num Enabl ed = Not Stateln
t xt Product| D. Enabl ed = Not Stateln
t xt Product Desc. Enabl ed = Not Stateln
txtQuantity. Enabled = Not Stateln
txtUnitPrice. Enabled = Not Stateln
cmdCk. Enabl ed = Not Stateln
cmdCancel . Enabl ed = Not Stateln

End Sub

16. The PopulateListView routine is the core of this project because it opens the database and sets the
worksheet to arecordset. This routine also reads the database TableDefs collection to define the column
headers for the list view, as well as populate the entire list view with the recordset. Thisfirst part of the
routine adds a column for each field in the TableDefs(m_sSheetName).Fields collection. The second part of
the routine steps through each record in the recordset and adds a list item for each record. Enter the code for
the PopulateListView routine:

Private Sub Popul at eLi st Vi ew()
DmoField As Field
Di m nFi el dCount As | nteger
Dim nFi el dAl'i gn As | nteger
DimnFieldWdth As Single
Dim oRecltem As Listltem
Di m sVal Format As String
this mght take a noticeabl e anount of tinme, so before we do
anyt hi ng change the nouse pointer to an hourglass and then
hi de the bottom of the form
Screen. MousePoi nter = vbHour gl ass
Hi deBott onfFor m
" open the database (this mght already be open; however, if
the user has just started the app or selected the "Viewin
Excel' button, then the database and recordset woul d be set
t o not hi ng
Set db = OpenDat abase(m sFi |l ePat h, Fal se, Fal se,
"Excel 8.0; HDR=YES; ")
Set rs = db. OpenRecordset (m sSheet Nane)
Wth | stvWdget Orders
clear the list view box in case this is a refresh of the
records
.Listltens. d ear
. Col umHeaders. C ear
using the For Each statenent as conpared to the For To
statenent is technically faster, as well as being
easi er to understand and use
For Each oField In db. Tabl eDef s(m sSheet Nane). Fi el ds
“align currency fields to the right, all others to
the left
nFieldAlign = 1l1f((oFi eld. Type = dbCurrency),
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vbRi ght Justify, vbLeftJustify)
our product description field is text, and the
values in this field are generally | onger than their
field nane, so increase the width of the columm
nFi el dWdth = Text Wdt h(oFi el d. Nane)
+ I1f(oField. Type = dbText, 500, 0)
add the colum with the correct settings

. Col uimmHeaders. Add , , oFi el d. Nane,
nFi el dW dt h,
nFi el dAl i gn
Next oField
End Wth
add the records
Wth rs
. MoveFi r st

Wil e (Not . EOF)
" set the newlist itemwith the first field in the
record
Set oRecltem = | stvWdget Orders. Listltens. Add(, ,
CStr(.Fields(0)))
now add the rest of the fields as subitens of the
list item
For nFieldCount = 1 To .Fields.Count - 1
" set a currency format for fields that are
dbCurrency type
sVal Format = | 1f(.Fields(nFieldCount). Type =
dbCurrency, _
" $#, ##0. 00",
")
set the subitem
oRecl tem Subl tens(nFi el dCount) = _
Format $("" & . Fi el ds(nFi el dCount),
sVal For mat)
Next nFi el dCount
. MoveNext
Vénd
End Wth
by setting the last record itemto the selected record item
formvari abl e, we can assure ourselves that a record
is selected for editing | ater
Set moSelltem = oRecltem
remenber to set object variables to nothing when you are
done
Set oRecltem = Not hi ng
Set oRecltem = Not hi ng
Screen. MousePoi nter = vbDef aul t
End Sub

How It Works
In this project, an Excel worksheet file is opened and used to create a recordset object to populate a ListView
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control. The code for accessing the recordset is the same as that of accessing Microsoft Access databases, using
AddNew and Edit to alter the underlying ISAM data file. However, Excel worksheet rows cannot be del eted;
therefore, the Delete method of a recordset is unavailable.

In the PopulateListView routine, the project uses the TableDef object of the database object to access the table
definition of the Excel worksheet. Within this object, there is a collection of fields through which the project loops,
adding a column header for each, using the fields Name, Width, and Align properties.

After the column header collection of the list view is populated with the field names in the Excel worksheet, the
ListView control is populated with the records. Accessing these records is the same as accessing other Jet database
records. A list itemis set for each record with the first field of the record. After this, the subitems of thelist item
are populated with the remaining fields in the current record.

This application also uses atrick to gain more space when necessary. The form is elongated when either the Add
button or the Edit button is clicked, alowing room for arecord editing area. After the record is saved or canceled,
the form resumes its normal size.

Another feature of this project isthat the user can view the worksheet in Excel by using the Shell method to start
another application. By using this option, the user can load a worksheet, edit its changes, and then switch to Excel
to see theresults. Even if the user changes the worksheet within Excel while the project is still running (aslong as
thefileis saved and the user clicks the Refresh button), the ListView control will be repopulated with the correct,
up-to-date information.

Comments

It is possible to open ranges of an Excel worksheet using the Microsoft Jet Engine. To do this, replace the
worksheet name in the OpenRecordset method with the range of cells you want returned, as in this example:

Set rs = db. OpenRecordset ("B1l: H12")

In this example, "B1:H12" is the range on which you want to create a recordset, from the specified Excel
worksheet.

Lo Previous Chapter B> Next Chapter

© Copyright, Macmillan Computer Publishing. All rights reserved.
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3.1 Create recordsets by selecting records from single tables?

3.2 Select uniquefield valuesin a SOL query?

3.3 Use variables and Visual Basic functionsin a SOL query?

3.4 Use wildcards and ranges of valuesin a SOL query?

3.5 Define and use a parameter query?

3.6 Create recordsets by joining fields from multiple tables?

3.7 Find records in atable without corresponding entriesin arelated table?

3.8 Retrieve information such as counts, averages, and sums and display it by binding it to a Data control ?

3.9 Create arecordset consisting of records with duplicate values?

3.10 Use Visua Basic functions within a SOL statement?

3.11 Make bulk updates to database records?

3.12 Create and del ete tables?

3.13 Append and del ete records?

3.14 Create a new table with data from existing tables?

3.15 Modify atable's structure?

3.16 Create a crosstab query?

The Structured Query Language (SQL) is a standard language for defining and manipulating relational databases. Virtually all
relational database products on the market today support SQL. The Jet database engine, the heart of Visual Basic and Microsoft
Access, uses SQL asits primary definition and manipulation method.

For truly flexible, powerful database programming, SQL isavital element. Y ou can work with Visual Basic databases without
SQL, of course; the Jet database engine provides arobust set of objects and capabilities to enable you to accomplish in Visual
Basic amost anything you could accomplish in SQL.

Because of the versatility of the Jet database engine, the benefits of SQL are not readily apparent. To help you visualize the power
that SQL can add to your database applications, examine the following example. Assume that you want to delete all the records
with a Shi prment Dat e earlier than January 1, 1993, from the Orderstable in your ACCOUNTS.MDB database. Y our program
could delete the records this way by using Jet Data A ccess Objects (commonly known as DAO objects):

Di m dbf Accounts as Dat abase
DmrecOrders as Recordset
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Set dbf Accounts = DBEngi ne. Wr kspaces(0) . OQpenDat abase(" ACCOUNTS. MDB")
Set recOders = dbfAccounts. OpenRecordset ("Orders”, dbOpenTabl e)
If recOders. RecordCount > 0 Then
recOrders. MoveFi r st
Do Until recOrders. EOF
If recOrders("ShipnentDate") < #1/1/1993# Then recOrders. Del ete
recOrders. MoveNext
Loop
End If
recOrders. C ose
dbf Account s. Cl ose

Now, examine the following SQL example. (For an explanation of the dbf Account s. Execut e statement in this example, see
How-To 3.13.)

Di m dbf Accounts as Dat abase
Set dbf Accounts = DBEngi ne. Wr kspaces(0) . OQpenDat abase(" ACCOUNTS. MDB")
dbf Account s. Execut e( " DELETE Orders.* FROM Orders " & _
"WHERE Orders. Shipnent Date < #1/ 1/ 1993#")
dbf Account s. Cl ose

Both examples achieve the same result. However, the SQL result not only uses less code but aso, in most cases, provides faster
results than the Jet database example. The first example, employing Data Access Object (DAO) techniques, is forced to retrieve
the entire table and then check each record one by one, deleting it if necessary. The second example, however, selects, checks, and
deletes in one step, allowing the database, rather than Visual Basic, to manage the deletion.

Although the prospect of learning another language might be disquieting, you'll find that you can accomplish most SQL
programming tasks with avery basic level of SQL training. The How-To's in this chapter illustrate the most important SQL
statements and techniques. Furthermore, if you have a copy of Microsoft Access, you don't need to learn SQL to use SQL in
Visual Basic. Access can write even the most difficult SQL for you by way of the various query design tools and wizards
packaged with the application.

3.1 Create Recordsets by Selecting Records from Single Tables

The SELECT statement is the basic building block for retrieving records from a database with SQL. In thisHow-To, you'll learn
how to create a SELECT statement that specifies fields, records, and a sort order.

3.2 Select Unique Field Values in a SQL Query

The SELECT statement normally returns one record for every record in the source table that meets the designated criteria. This
How-To shows you how to modify the basic SELECT statement to ensure that the resulting recordset contains no duplicated
records.

3.3 Use Variables and Visual Basic Functions in a SQL Query

The choice between SQL and regular Visual Basic code is not an either-or proposition. Y ou can combine Visual Basic variables
with SQL statements to create a powerful data management environment. In this How-To, you'll extend the basic SELECT
statement with variables.

3.4 Use Wildcards and Ranges of Values in a SQL Query

Much of the power of SQL comes from the many ways you can specify recordsets. This How-To demonstrates the use of
wildcards and the Bet ween operator in SQL SELECT statements.

3.5 Define and Use a Parameter Query

The optimization process Microsoft Access uses on queriesis more effective if the query is stored in the database and used
multiple times. That can be difficult, however, when the query's parameters change often. A parameter query can bridge that
difficult gap to give you both speed and flexibility, with remarkable ease of programming. This How-To demonstrates how to
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create and use a parameter query involving a single parameter.

3.6 Create Recordsets by Joining Fields from Multiple Tables

A properly designed relational database splits data into multiple tables and then relates those tables through key fields. Visual
Basic SQL can "cement" fields from multiple tables together into dynaset- and snapshot-type recordsets. This How-To shows the
technique for joining fields from multiple tables into unified recordsets through SQL | NNER JO N operations.

3.7 Find Records in a Table Without Corresponding Entries in a Related Table

Y ou might need to identify records that have no corresponding entries in arelated table--perhaps you're looking for Customer
table records with no records in the Orders table, for example. This How-To shows how to usea SQL OQUTER JO N statement to
locate these orphans.

3.8 Retrieve Information such as Counts, Averages, and Sums and Display It by Binding It to a Data Control

Sometimes you don't need the records themselves, just some statistics on records that meet certain criteria. This How-To shows
you how to use SQL aggregate functions in SELECT statements to retrieve record counts, averages, sums, and other statistics.

3.9 Create a Recordset Consisting of Records with Duplicate Values

It's often useful to find duplicated valuesin atable--for example, you might want to find all cases in which the same customer was
invoiced more than once on the same day. This How-To shows how to find the duplicate valuesin atable.

3.10 Use Visual Basic Functions Within a SQL Statement

Although SQL is aflexible and powerful method of database manipulation, sometimes you need extra power. Access and Visual
Basic can make use of Visual Basic functions directly in a SQL query, ensuring your complete control over your data. This
How-To illustrates how to employ Visua Basic functionsin a SELECT query.

3.11 Make Bulk Updates to Database Records

In addition to SELECT statements, which retrieve recordsets from a database, SQL also provides arich set of action statements.
Action statements et you modify the contents of database tables. In thisHow-To, you'll see how to change valuesin existing
records through SQL.

3.12 Create and Delete Tables

Y ou can use SQL to create empty tables with alist of fields you specify. Y ou can also use SQL to delete tables from your
database. This How-To shows you how to accomplish both of these operations.

3.13 Append and Delete Records

Another type of action statement enables you to create a recordset and then append the records in that recordset to an existing
table. In this How-To, you'll see how to accomplish this useful task, as well as how to delete records from a table.

3.14 Create a New Table with Data from Existing Tables

SQL action statements can also create new tables from records in existing tables. In this How-To, you'll create a new table from a
recordset that you specify through SQL.

3.15 Modify a Table's Structure

SQL's capabilities don't stop at data manipulation. The data definition capabilities of SQL allow agreat deal of control over a
database's structure, as well asits data. This How-To demonstrates several ways atable can easily be modified with SQL
statements.

3.16 Create a Crosstab Query
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A crosstab report alows data to be cross-indexed in a compact, spreadsheet-like format. Once a difficult report to design, crosstab
reports are now quick and easy. In this How-To, you'll receive an introduction in the ways of crosstab query design.

3.1 How do I...

Create recordsets by selecting records from single tables?

Problem

| want to select a subset of the records in atable, based on criterial specify. | don't need to see all the fields for each record, but |
do want to specify the order in which the records appear. How can | accomplish thistask in Visual Basic by using SQL?

Technique

Y ou create recordsets from data in tables through the SQL SELECT statement. Y ou can embed the SQL statement in your Visual
Basic code, or you can use it asthe Recor dSour ce for a Data control.

THE SQL SELECT STATEMENT

A basic single-table SQL SELECT statement has four basic parts, as shown in Table 3.1. Parts 1 and 2 are required in every
SELECT statement. Parts 3 and 4 are optional. If you omit Part 3, the record-sel ection criteria, your recordset will consist of al the
records in the table. If you omit Part 4, the sort order, the records will be ordered as they arein the table.

Table 3.1. The four parts of a basic SQL SELECT statement.

|PU RPOSE |EXAM PLE

|1. Specify which fields you want to see|SELECT [ Name], [ Tel ephone]
|2. Specify the table |FRO\/I [ Publ i sher s]

|3. Specify the record-selection criteria |V\HERE [State] = "NY"

|4. Specify the sort order |(RDER BY [ Nane]

Combining the four example lines in the table produces this complete SQL SELECT statement:
SELECT [ Nane], [Tel ephone] FROM [ Publishers] WHERE [ State] = "NY" ORDER BY [ Nane]

This example is from the BIBLIO.MDB database supplied with Visual Basic. This database has a table named Publishers. Among
the fields in the Publisherstable are Nane, Tel ephone, and St at e.

In the example, the field names and the table name are surrounded by square brackets, and the text NY is enclosed within quotation
marks. These syntax requirements help the Jet database engine interpret the SQL statement. Table 3.2 lists the enclosure syntax
requirements for SQL statements.

Table 3.2. The enclosure syntax requirements for SQL statements.

|ELEM ENT |ENCLOSURES|EXAM PLES |WH EN REQUIRED

|Numeric data/None

|Text data  [Singleor double|" NY" or ~NY Always quotation marks

|Date data  |Pound signs |#6/ 11/ 1996# Always

|Fie|d names |Square brackets |[ Nane], [Zip Code] |Whenname has spacesor punctuation

|Tab|e names |Square brackets |[ Publ i sher Comment s] When name has spaces or punctuation

CAPITALIZATION DOESN'T MATTER

In the Table 3.1 example, the SQL keywords (SELECT, FROM WHERE, and ORDER BY) appear in capital |etters.
Thisisaconvention, and it is completely optional. Neither Visual Basic nor the Jet database engine cares about the
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capitalization of SQL keywords or about the capitalization of table names and field names.

Note that in the example from Table 3.1, the field and table names do not require brackets because all the names consist of a
single word with no spaces or punctuation characters. The brackets are optional when there are no spaces or punctuation.

Multiple Fields and Multiple Criteria

If you need more than one field in the returned recordset, specify the fields by separating the field names with commas. Do the
same to designate multiple-field sorts. The following example returns three fields sorted first by the St at e field and then by the
City fidd:

SELECT [Nane], [City], [State], FROM [ Publi shers]

ORDER BY [State], [City]

Specify multiple criteria through the AND and OR keywords. Assume that you have atable consisting of invoices with the fields
shown in Table 3.3.

Table 3.3. Fields for a hypothetical Invoices table.

|F| ELD |TYPE

|I nvoice Number |Numeric
|Issue Date Date
|Amount Currency
|Customer Number [Numeric

Y ou want to create a recordset consisting of invoices to customer number 3267 that were dated on or after August 1, 1995. Y our
SQL SELECT statement might look like this:

SELECT [Invoice Nunber], [Issue Date], [Amount] FROM [ I nvoi ces]
WHERE [ Customer Nunber] = 3267 AND [Issue Date] >= #8/ 1/ 95#
ORDER BY [ I ssue Dat e]

Notice the use of the greater-than-or-equal-to operator (>=) in that statement. SQL comparison operators mimic those availablein
Visual Basic. Also notice that because the customer number is a numeric field, not atext field, the customer number is not
enclosed in quotation marks.

In another situation, perhaps you want to find al invoices issued to customers 3267 and 3396. Y our statement might be this:

SELECT [Invoice Nunber], [Issue Date], [Amount] FROM [ I nvoi ces]
WHERE [ Custonmer Nunber] = 3267 OR [ Customer Nunber] = 3396
ORDER BY [ I ssue Dat e]

Y ou can combine AND and OR to select the invoices to customers 3267 and 3396 that were issued on or after August 1, 1995:

SELECT [Invoice Nunber], [Issue Date], [Amount] FROM [ I nvoi ces]
WHERE ([ Custoner Number] = 3267 OR [ Custoner Number] = 3396)
AND [Issue Date] >= #8/1/95# ORDER BY [I|ssue Date]

In the last example, the ORd criteria are enclosed in parentheses. Y ou do this to specify to the Jet engine the order in which it
should evaluate the criteria. In this situation, "the ORs go together." Y ou want to select the invoices that were sent to both
customers after the specified date.

Using SQL Statementswith the Data Control

When you use the Data control, you set the control's Recor dSour ce property to specify the records that the control will display.
The Recor dSour ce property can be set to atable, to astored query, or to a SQL SELECT statement. When you use a SQL
SELECT statement as the Recor dSour ce, you can specify records within atable by criteriayou specify, and you can specify
the order in which the records are presented. Because you cannot use indexes with the Data control, the ability to define the sort
order is an important one.

Using SQL Statementswith OpenRecor dset
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The Dat abase object includes a method called OpenRecor dset , with which you can create a dynaset or snapshot by using a
SQL statement as the first argument. The SQL statement must be in the form of a string (that is, enclosed in quotation marks).

Assume that you have declared dbf Tenp to be aDat abase object andr ecTenp to beaRecor dset object and that you have
set dbf Tenp to point to a database. Y ou can then create the recordset with the following statement (the statement must be all on
one line, of course):

Set recTenp = dbf Tenp. OpenRecordset ("SELECT [ Name], [ Tel ephone] FROM [ Publ i shers]
AWHERE [State] = "NY' ORDER BY [ Nane]")

After this statement has executed, r ec Tenp represents a set of records that meet the criteria specified in the SQL statement. You
can use any of the Recor dset object's methods to work with these records.

Notice in the previous example that because the entire SQL statement is enclosed in double quotation marks, the text data within
the SQL statement requires single quotation marks. If the text being enclosed contains single quotation marks, you should use a
pair of double quotation marks. For example, assume that you are looking for records in which the company nameis Joe's
Beanery. The WHERE clause in your SQL statement would be this:

WHERE [ Conpany Nane] = "Joe's Beanery"

Y ou can aso assign the SELECT statement to a string variable and then use the string variable as the argument to the
OpenRecor dset method. Assumethat sgl St mt has been declared as a string and that the following assignment statement
appears al on oneline:

sql Stnt = "SELECT [Nane], [Tel ephone] FROM [ Publishers] WHERE [State] = "NY'
AORDER BY [Nane]" Set recTenp = dbf Tenp. OpenRecordset (sql Stnt)

Because SQL statements can get very long--and you can't use Visua Basic's line-continuation feature in the middle of a quoted
string--assigning SQL statements to strings often produces more readable code. Y ou can build the string with the concatenation
operator:

sql Stm = "SELECT [Invoice Nunber], [lssue Date], [Amount] FROM [I nvoices]"
sql Stm = sgl Stnt & " WHERE ([ Custoner Number] = 3267 OR [ Custoner Nunber] = 3396)"
sql Stm = sgl Stnt & " AND [|ssue Date] >= #8/1/95# ORDER BY [|ssue Date]"

Set recTenp = dbf Tenp. OpenRecordset (sql Stnt)
Steps

Open the project SELECT1.VBP. Change the Dat abaseNane property of the Data control Dat al to point to the copy of
BIBLIO.MDB installed on your system (probably in the directory where VB6.EXE isinstalled). Then run the project. The form
shown in Figure 3.1 appears. Scroll the top list to see the publishersin the database. Scroll the bottom list to see the titlesin the
database.

Figure 3.1. The SQL Select Form.

1. Create anew project called SELECT1.VBP. Use For L to create the objects and properties listed in Table 3.4, and save
the form as SELECT1.FRM.

Table 3.4. Objects and properties for the Simple SELECTer form.

|OBJ ECT |PROPERTY ’SETTI NG
|For m |Nam9 ]For ml
Caption ]Chapt er 3.1 Exanple
|CorrrrandButton Narme ]chICI ose
Caption ]CI ose
Def aul t ]Tr ue
|Li st Box Nane ]I stTitles
|Dat a |NarTe ]dt aDat a
|Capt i on ]dt aDat a
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Recor dSour ce |SELECT [ Conpany Nane] FROM [ Publishers] WHERE STATE
= "NY' ORDER BY [ Conpany Nane]
|\ﬁ sible ]Fal se
DBLi st |Narre ]dl st Publ i shers
|Rovaour ce ]dt aDat a
|Li stField ]Oorrpany Name

2. Add the following code to the declarations section of Form1. Ensure that your BIBLIO_PATH constant points to the
location of your copy of BIBLIO.MDB, shipped with Visual Basic.

Option Explicit

“Change the following to point to your copy of BIBLI O NDB.

Private Const BIBLI O PATH = _

"D:\Program Fil es\ M crosoft Visual Studio\VB6\Biblio.MDB"

3. Add the following code to the Load event of For nilL. The For m Load event will set the dt aDat a Data control's

Dat abaseNane property, alowing it to retrieve data. Then, a snapshot-type Recor dset object containing records from
the Titlestable wherethe [ Year s Publ i shed] fieldisequa to 1993 or 1994 is created, and the titles are added to the
| st Titl es list box. More detail about types of recordsetsis provided in Chapter 2, "Accessing a Database with Data
Access Objects.”

PPrivate Sub Form Load()
D m dbf Bi bl i o As Dat abase, recSel ect As Recordset
DmstrSQ As String
“Set up the error handler.
On Error GoTo FornioadError

"Cet the database nane and open the dat abase.

dt aDat a. Dat abaseNanme = BI BLI O PATH

dt aDat a. Ref r esh

Set dbfBiblio = _

DBENngi ne. Wr kspaces(0) . OpenDat abase( Bl BLI O _PATH)

“Open a snapshot-type recordset on the [Titles] table,
selecting only those titles published in 1993 or 1994,
sorting by the I SBN nunber. Note the use of the line
continuation character (_), used throughout the
exanpl es, to make code nore readable. " & _

strSQL = "SELECT [Title], [ISBN] FROM[Titles] " & _

"WHERE [ Year Published] = 1993"
O [Year Published] = 1994 " & _
"ORDER BY [1 SBN] "

"Create the recordset.

Set recSel ect = dbfBiblio. OpenRecordset (strSQ,

dbOpenSnapshot)

“Iterate through the recordset until the end of the file

"(ECF) is reached. Display each record in the unbound

“list box IstTitles.

| f recSel ect. RecordCount > 0 Then

recSel ect. MoveFi r st
Do Until recSel ect. ECF
IstTitles. AddltemrecSelect![ISBN] & ": " &
recSelect![Title]
recSel ect . MoveNext
Loop
End If
Exit Sub
For m_LoadErr or :
“If an error occurs, display it with a MsgBox comand.
MsgBox Err. Description, vbExclamation
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Exit Sub
End Sub
4. Add the following code to the Click event of cmdClose. The code in the cmdClose_Click event will end the application.

Private Sub cnmdd ose_d i ck()
End
End Sub

How It Works

This How-To displays two lists, each showing the records in a recordset generated by a SQL SELECT statement. Thetop listisa
DBLi st control bound to the Data control dt aDat a. The SQL statement that generates the recordset is supplied as the

Recor dSour ce property of the Data control. The bottom list isan unbound Li st Box. Itsrecordset is generated by the
OpenRecor dset method called from the For m_Load event.

Comments

As basic as the code for this example might seem, it becomes the foundation for data access in Visua Basic using SQL. No matter
which method you use (Data controls, Data Access Objects, or some of the other methods this book explores), SQL isthe
foundation on which these methods stand.

3.2 How do I...

Select unique field values in a SQL query?

Problem

I know that records in my table contain duplicate valuesin a particular field. How can | create alist of the unique valuesin the
field?

Technique

By default, a SQL statement returns one row for each row in the table that meets the criteria specified in the statement's WHERE
clause. If this action results in duplicate rows, these duplications are reproduced in the output recordset. For example, assume that
your company provides products in severa colors but uses the same product number for al colors of an otherwise identical
product. Y ou might have a[Products] table with this structure:

Pr oduct Nunber Col or
AGD44523 G een
AGD44523 Red
AGD44527 Red

Y ou have two records with the[ Pr oduct Nunber] field equal to AGD44523, each with adifferent entry in[ Col or] . Query
the table with this SQL statement:

SELECT [ Product Nunber] FROM [ Product s]
Included in your resulting recordset will be two identical rows, each with the value AGD44523.

Perhaps you want alist of unique product numbers, with no duplication. Y ou can tell the Jet engine to filter duplicates out of the
resulting recordset by inserting the keyword DI STI NCT immediately after the word SELECT. Y ou would rewrite your SQL
statement like this:

SELECT DI STI NCT [ Product Nunber] FROM [ Product s]

That statement would result in arecordset with just one occurrence of the value AGD44523.

WHICH ISFASTER: SQL OR PROCEDURAL?

The question "1s SQL or the procedural approach faster when interfacing with the database?' is a complex one. In
most cases, SQL methods will be faster than traditional procedural approaches. If an operation istime critical, it will
probably be profitable to benchmark both the SQL approach and the procedural approach before making a decision
on which to use in your production code.
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An important class of exceptions to the generalization that "SQL is usually faster" is random access into an indexed
table using the Seek method when each Seek operation is followed by operations on a small number of records.
This code fragment provides an example:

Set recSel ect = dbf Test. OpenRecordset ("M/Tabl e", dbOpenTabl e)
recSel ect. | ndex = "M/l ndex"
recSel ect. Seek "=", intSoneVal ue
If Not recSel ect. Novatch Then
Performan action on the record sought
End If
I f needed, perform another Seek, or close the recordset and
nove on.

In such cases, the traditional procedural methods are usually faster than SQL statements.

Steps

The BIBLIO.MDB database (supplied with Visual Basic) contains multiple publishers from the same state. Open the project
SELECT2.VBP and run it. Initialy, the list box on the form is blank. Click the Show All button, and the form then appears as
shown in Figure 3.2; notice the occurrence of multiple CA entries. Click the Show Unique button, and the form appears as shown
in Figure 3.3, with only one entry for each state.

Figure 3.2. The SQL Select Unique form after the Show All button is clicked.

Figure 3.3. The SQL Select Unique form after the Show Unique button is clicked.

1. Create anew project called SELECT2.VBP. Use For il to create the objects and properties listed in Table 3.5, and save
theform as SELECT2.FRM.

Table 3.5. Objects and properties for the Distinct SELECTer form.

OBJECT |PROPERTY SETTING
Form |Narre For nl
|Capti on |Chapt er 3.2 Exanple
|CommndBut t on|NarTe |chdCI ose
|Capti on |&C| ose Form
|CommndBut t on|Nam9 |cijhovani que
Caption |Show &Uni que
|CorrrrandBut t on [ConmandBut t on |cijhowAI I
Caption Show &AI |
|Dat a Nane dt aDat a
|DBLi st Name dl st Dat a
|Dat aSour ce State
|Rovaour ce dt aDat a

2. Add the following code to the declarations section of For miL:

Option Explicit

"Ensure that the followi ng points to your copy of BIBLI O NDB.
Private Const BIBLI O PATH = _

"D:\Program Fil es\ M crosoft Visual Studio\VB6\Biblio.MDB"

3. Add the following code to the Cl i ck event of cndShowAl | . This code builds a SQL statement that creates a
recordset with one record for every [Publishers] table row with anon-NULL [ St at e] field and passes the SQL
statement to the Ref r eshCont r ol s subroutine.
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Private Sub crmdShowAl | _dick()
DhmstrSQ As String
"Performthe sinple SELECT query. Note the lack of the
" DI STI NCT keyword (see the cnmdShowuni que_Click event
“for nore info.)
strSQL = "SELECT [State] FROM [ Publishers] " & _
"WHERE [State] IS NOT NULL " & _
"ORDER BY [State]"
"Set the RecordSource and refresh the Data control and
" DBLi st control
RefreshControls strSQ
End Sub

4. Add the following code to the Ol i ck event of cnrdShowUni que. This code builds a SQL statement that creates a
recordset with one record for every unique valueinthe[ St at e] field of the [Publishers] table and passes the SQL
statement to the Ref r eshCont r ol s subroutine.

Private Sub cnmdShowuni que_Cl i ck()
DmstrSQ As String
“Performthe SELECT DI STI NCT query.
"Since the DI STINCT keyword is present, only
“the first instance of a given [State] value is represented
“in the result set.
strSQ. = "SELECT DI STINCT [State] FROM [Publishers] " & _
"WHERE [State] IS NOT NULL " & _
"ORDER BY [State]"
"Set the RecordSource and refresh the Data control and
" DBLi st control
RefreshControl s strSQ
End Sub

5. Create the Ref r eshCont r ol s subroutine by entering the following code into For miL. This routine assigns the SQL
statement received as the argument to the Recor dSour ce property of the Data control. It then refreshes the Data control
and the bound list box.

Private Sub RefreshControl s(strSQ. as string)
dt aDat a. Recor dSource = strSQL
dt aDat a. Ref r esh
dl st Dat a. Refresh

End Sub

6. Add the following code to the Cl i ck event of cndCl ose:

Private Sub cndd ose _dick()
End
End Sub

How It Works

The Recor dSour ce property of the Data control dt aDat a is set to an empty string in the Properties window. At form load,
therefore, the Recor dset object of dt aDat a will be empty, and it will remain empty until the Recor dSour ce property is set
to something that will return avalid recordset and the Data control is refreshed. Because the DBLi st control is bound to the Data
control, it will be empty while the Data control remains empty.

Thed i ck routines of cnrdShowAl | and cndShowUni que both perform the same basic function: They build a SQL statement
to select the[ St at e] field from the [Publishers] table and then pass the SQL statement to the Ref r eshCont r ol s subroutine.
The differenceinthe d i ck routinesisthat cndShowUni que includesthe DI STI NCT keyword in its SELECT statement and,
therefore, returns only one record for each unique[ St at e] valuein thetable.

Comments

In addition to the DI STI NCT keyword described in this How-To, the Jet database engine also supports DI STI NCTROW
operations. When you use DI STI NCTROWrather than DI STI NCT, the database engine looks not only at the fields you've
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specified in your query but at entire rows in the table specified by the query. It returns one record in the dynaset for each unique
row in the table, whether or not the output recordset row is unique.

Here'sasimple example to illustrate the difference. Assume that thetable[ Ci t i es] consists of these records:

cTY STATE
Chi cago I L
Rockf ord | L
Madi son W
Madi son W
Dubuque I A

Here are two SQL queries:

SELECT DI STINCT [State] FROM[Citi es]
SELECT DI STINCTROW [ State] FROM [Citi es]

Thefirst SQL statement would return the following recordset. The DI STI NCT statement ensures that each row in the output
recordset is unique.

L

w

I A

The second SQL statement would return the following recordset. The | L entry appears twice because there are two unique records
in the underlying table with avalue of | L inthe[ St at e] field. The W entry, on the other hand, appears only once because
there is only one unique record in the underlying table.

L
L
W
I A

In awell-designed database, atable will have no duplicate records because each record will have a primary key, and primary keys
are by definition unigue. If you have primary keys on al your tables, therefore, you have no need for DI STI NCTROW

3.3 How do I...

Use variables and Visual Basic functions in a SQL query?

Problem

SQL SELECT statements are useful tools. But if | have to hard-code the criteriainto the statement, it limits my flexibility because
| can't change the criteriaat runtime. I'd like to be able to use variables in the criteria clauses of my SELECT statements or--even
better--use Visual Basic functions that return values. How can | accomplish this?

Technique

The SQL statement that you passto the OpenRecor dset method of the Dat abase object or that you assign as the

Recor dSour ce property of aData control is astring. Becauseiit is a string, you can insert the values of variablesinto it using
Visual Basic's concatenation operator. Y ou can use the same technique to insert the value returned by acall to afunction (a
built-in Visual Basic function or one you write yourself) into the string.

Steps

Open the project SELECT3.VBP and run the project. The form shown in Figure 3.4 appears. Scroll the top list to see the
publishersin the database. Click on a publisher, and the titles for that publisher appear in the bottom list. Enter ayear in the Y ear
Published box, and click on a publisher to restrict the display to titles published by a specific publisher in a specific year.

Figure 3.4. The Variable SELECTer format startup.

1. Create anew project called SELECT3.VBP. Use For il to create the objects and properties listed in Table 3.6, and save
the form as SELECT3.FRM.
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Table 3.6. Options and properties for the Variable SELECTer form.

|OBJ ECT |PROPERTY |SETTI NG
|For m |Nam9 |For ml
|Capti on |Chapt er 3.3 Exanple
|CorrmandButton Nanme |cij| ose
Caption |CI ose
Def aul t True
|Li st Box Name IstTitles
|Dat a Nane dt aDat a
|Capt i on dt aDat a

|Recor dset Type |Snapshot

Recor dSource |[SELECT [ Conpany
Nane] FROM

[ Publ i shers] ORDER
BY [ Conpany Nane]

Vi si bl e Fal se
|DBList Name dl st Publ i shers
|Row60urce dt aDat a
|ListFieId |Conpany Name
|Labe| |Nane |IbIYearPuinshed
MmtoSize |True
|Caption |Year Publ i shed:
|TextBox Nane |txtYearPuinshed
Text r"

2. Add the following code to the declarations section of For mL:

Option Explicit

Private Const BIBLI O PATH = _

"D:\Program Fil es\ M crosoft Visual Studio\VB6\Biblio.MDB"
Di m dbf Bi bl i 0o As Dat abase

3. Add the following code to the Load event of For ni:

Private Sub Form Load()
On Error GoTo FornioadError
"Set the Data control and | oad the Database object
“dbf Bi blio.
dt aDat a. Dat abaseNanme = BI BLI O PATH
dt aDat a. Ref resh
Set dbfBi bli o = DBEngi ne. Wr kspaces(0) . OpenDat abase( Bl BLI O_PATH)
On Error GoTo O
Exit Sub
For mLoadError:
MsgBox Err. Description, vbExclamation
Exit Sub
End Sub

4. Add the following code to the O i ck event of dl st Publ i shers:

Private Sub dl st Publishers Cick()
DimrecSel ect As Recordset
DmstrSQ As String
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D mint Year Publ i shed As | nteger
On Error GoTo PublishersdickError
"Clear the |ist box
IstTitles.d ear
"Confirmthat the year is nuneric; if so, set the
“intYearPublished variable to its nuneric val ue.
I f I'sNuneric(txtYearPublished) Then intYearPublished = _
Val (t xt Year Publ i shed)
"Build the SQL statenent
strSQL = "SELECT [Title], [ISBN] FROM[Titles] " & _
"WHERE [Publ D] =" & GetPubl D)
“If the year published selection is greater than zero,
"nmodify the SQL to search for it.
| f intYearPublished > 0 Then
strSQ = strSQ & " AND [ Year Published] =" &
i nt Year Publ i shed

End If
"Sort the results by the | SBN nunber.
strSQ = strSQ & " ORDER BY [I SBN "
"Get the recordset fromour SQ statenent.
Set recSel ect = dbfBi blio. OpenRecordset (strSQ,
dbOpenSnapshot)
"If we have obtained results, add the | SBN
"and Title fields to the list box.
| f recSel ect. RecordCount > 0 Then
recSel ect. MoveFi r st
Do Until recSel ect. EOF
IstTitles. AddltemrecSelect![I SBN] & ":
& recSelect![Title]
recSel ect . MoveNext

Loop
End I f
On Error GoTo O

Exit Sub

Publ i shersC i ckError:
MsgBox Err. Description, vbExclamation
Exit Sub

End Sub

When the user clicks on a publisher name, this subroutine opens a snapshot-type Recor dset object created from the
Titles table, selecting only those titles published by the selected publishing company and, if the user has entered a
publication year int xt Year Publ i shed, in the designated year. It sorts the records in the snapshot by the ISBN number.

The WHERE clause in the SQL statement includes the value returned from the function Get Publ D. Get Publ Dreturnsa
numeric value corresponding to the Publisherstable's Publ Dfield for the currently selected publisher in
dl st Publ i sher s. Itsvalue can be inserted into the SQL string by concatenating the function call to the string.

I the user has entered a publication year into t xt Year Publ i shed, itsvalueisassigned to the numeric variable

yr Publ i shed and then inserted into the SQL string by concatenating the variable yr Publ i shed to the string. Note that
both values added to the string (the return value of Get Publ D and the value of yr Publ i shed) represent numeric fields
in the database. Therefore, neither value is delimited by quotation marksin the SQL statement.

5. Create the following function in For miL. This function creates a recordset consisting of the Publ Dfield of the record
from the Publishers table with the company name value of the current selection inthedl st Publ i sher s list. (This code
assumes that each record in Publishers has a unique company name.) It then returns the value of that Publ Dfield. In the
SQL statement, the value dbl Publ i sher s. Text isused asthe criterion of the WHERE clause. Because thisvalueisa
string (text) value, it must be delimited by quotation marksin the SQL statement. A single pair of double quotation
marks--one at the beginning of the variable name and one at the end--won't do because the entire SQL statement isin
guotation marks. Y ou could use single quotation marks, like this:
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strSQ = strSQ & " WHERE [ Conpany Nane] = " & dbl Publishers. Text

& nmun
Thiswould work if you could be sure that the value dbl Publ i sher s. Text would never include an apostrophe. But
because you can't be sure of that (in fact, BIBLIO.MDB does contain one publisher, O'Reilly & Associates, with an
apostrophe), a double quotation mark is the safest course.

Function Get Publ D() As Long
D m recPubl D As Recordset
DmstrSQ As String
"This subquery, once constructed, selects the publisher ID
“given a conmpany hane.
strSQ. = "SELECT [ Publ D] FROM [ Publishers] " & _
"WHERE [ Conpany Nanme] = """ & dbl Publishers. Text & """"
"Construct the recordset fromour SQL statenent.
Set recPubl D = dbfBi bl i 0. OpenRecordset (strSQ., dbOpenSnapshot)
“If we have a record, get the ID. If not, return zero.
| f recPubl D. RecordCount > 0 Then
Get Publ D = recPubl D! [ Publ D]
El se
Get PublD = 0
End I f
End Function

6. Add the following codetothe Cl i ck event of cndCl ose:

Private Sub cnmdd ose_d i ck()
End
End Sub

How It Works

When the form loads, it opens the database by setting the value of the Dat abase object variable dbf Bi bl i o to BIBLIO.MDB.
ThePubl i sher s listisabound list and isfilled on startup by the records specified in the Recor dSour ce property of Dat al
(see How-To 3.1 for adiscussion of thisbound list and Data control). The Ti t | es listisinitially empty, and it remains so until
the user clicks on the name of a publisher. Thenthedl st Publ i sher _C i ck event codefillstheTi t | es list with thetitles
published by the selected publisher. It does this by building a SQL statement that includes the Publ D of the selected publisher. If
the user enters ayear in the Y ear Published text box, its value is appended to the WHERE clause as an additional criterion.

Becausethedl st Publ i sher s list does not include the Publ Dfield, itsCl i ck event needs to retrieve the value of the Publ D
field for the selected record. It does this by acall to the Get Publ D function. Get Publ D returns a numeric value, which is
inserted directly into the SQL string.

Comments

Y ou can aso use built-in Visual Basic functions in your SQL statement. The functions are evaluated at runtime and their return
valuesinserted into the SQL statement passed to the Jet engine. For example, if you have an integer variable named i nt | ndex,
you could use the built-in Choose function to build a SQL statement like this:

strSQ = SELECT * FROM Orders WHERE [Delivery Service] = " & _
Choose(i nt | ndex, "Speedy", "Rapid", "Quick", "Rabbit", "Tortoise") & " "

3.4 How do I...

Use wildcards and ranges of values in a SQL query?

Problem

| need to create recordsets where the records returned fall within arange of values or contain certain text strings. How can | do this
with SQL?

Technique
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Y ou might need to create recordsets that consist of records that fall within arange of values. Or perhaps you need to create
recordsets consisting of records in which a given field contains a certain text string. Y ou can accomplish both of these tasks with

SQL.
Finding Records Within Criteria Ranges

Y ou can use the standard comparison operators to find records that have afield value within arange of values. For example, to
find all recordsin the Invoicestablewith | nvoi ce Dat e values between January 1, 1996, and January 15, 1996, you can use
this statement:

SELECT * FROM [ I nvoi ces]
VWHERE [ I nvoi ce Date] >= #1/1/1996# AND [|nvoice Date] <= #1/15/1996#
As an aternative, you can use the SQL Bet ween operator. This statement returns the same recordset as the preceding one:
SELECT * FROM [ I nvoi ces]
WHERE [ | nvoi ce Date] Between #1/1/1996# AND #1/ 15/ 1996#
Using Wildcardsin String Criteria

Y ou can find records containing designated strings of text within text fields by using the wildcard characters* and ? with the
SQL Li ke operator. The asterisk matches any combination of characters. The question mark matches a single character.
This statement retrieves all records that have the Conpany field beginning with ncgr aw:

SELECT * FROM [ Publ i shers] WHERE [ Conpany] LIKE "ntgraw"

This statement retrieves all records with the last name Hansen or Hanson:

SELECT * FROM [ Aut hors] WHERE [Last Nane] LIKE "hans?n"
Y ou can use more than one wildcard character in astring. This statement retrieves al the records in which the [ Conrpany
Nane] field includestheword hi | | :

SELECT * FROM [ Publ i shers] WHERE [ Conpany Nane] LIKE "*hill*"

Steps

Open and run the project SELECT4.VBP. The form shown in Figure 3.5 appears. Enter *vi sual basi c* inthetext box
labeled Title Includes Text, and click the Look Up button. Enter 1992 and 1993 in the Published Between boxes, and click Look
Up again. Delete the values from the Published Between boxes; then change the entry in the Title Includes Text box to vi sual
basi c* and click Look Up. Change the text in the Title Includes Text box to * vi sual basi ¢ and click Look Up.

Figure 3.5. The Wildcard SELECTer form on startup.

1. Create anew project called SELECT4.VBP. Use For ml to create the objects and properties listed in Table 3.7, and save
the form as SELECT4.FRM.

Table 3.7. Options and properties for the Wildcard SELECTer form.

|OBJ ECT |PROPERTY|SETTI NG
|For m |Name |For ml

|Capti on |Chapt er 3.4 Exanple
|Li st Box Name IstTitles
|Text Box Narme txtPartial Title
|Text Box Narme txt Start Year
|Text Box Name t xt EndYear
|Labe| Nare | bl Partial Title

|Aut oSi ze [True

|Capti on |Ti tle includes text:
|Labe| |Narre |I bl St art Year
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Aut 0Si ze |True
Caption |Published between:

LLabel Nane | bl EndYear
|Aut oSi ze [True
|Capt i on |and
|Com1andBut t on|Narre |cmjLookup

|Capti on |&Look Up

|Def aul t |Tr ue
|CommndBut t on|Nama |crmICI ose

|Capti on |&CI ose

2. Add the following code to the declarations section of For mL:

Option Explicit

Private Const BIBLI O PATH = "D:\Program Fil es\M crosoft Visual Studio\

AvB6\ Bi bl i 0. MDB"

3. Add the following code to the Cl i ck event of cndLookup. This sets the values of the three variables to be inserted into
the SQL statement to

the contents of the three text boxes. It usesthel | f function to set the variables to default valuesif atext box is blank or if
one of the Y ear text boxes contains a nonnumeric value. It then builds the SQL statement, inserting the variable values into
the WHERE clause, opens the recordset, and fills the list with the recordset contents. (See How-To 3.3 for a discussion of
using Visual Basic variablesin SQL statements.)

Private Sub cndLookup_O i ck()
Dim dbf Bi bl i o As Dat abase, recSel ect As Recordset
DimstrNane As String, strSQ As String
DmstrTitleText As String, strStartYear As String, strEndYear As String
On Error GoTo LookupError
"Clear the |ist box
IstTitles.d ear
"Construct the search strings, using wldcards where
“appropriate. For exanple, if the txtPartial Title field is
"blank, the * wildcard is substituted.

strTitleText = IIf(txtPartial Title <> "",
txtPartial Title, "*")

strStartYear = IIf(IsNuneric(txtStartYear),
txtStartYear, "1")

strEndYear = I1f(IsNuneric(txtEndYear),

t xt EndYear, "9999")
" Open the dat abase
Set dbfBiblio = _

DBENngi ne. Wr kspaces(0) . OpenDat abase( Bl BLI O_PATH)
"Build the SQ statenent, substituting our search strings,
“built above, in the appropriate |ocations.
strSQL = "SELECT [Title] FROM[Titles] " & _

"WHERE [Title] LIKE *" & strTitleText & "*" " & _

"AND [ Year Published] BETWEEN " & strStartYear & _

" AND " & strEndYear & _

" ORDER BY [Title]"

"Construct the SQ. statenent.
Set recSelect = _

dbf Bi bl i 0. OpenRecor dset (strSQ., dbOpenSnapshot)

"If we get results, load the Title field of each record
“into the list box.
| f recSel ect. RecordCount > 0 Then
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recSel ect. MoveFi r st

Do Until recSel ect. ECF
IstTitles. AddltemrecSelect![Title]
recSel ect. MoveNext

Loop
End If
On Error GoTo O

Exit Sub

LookupError:
MsgBox Err. Description, vbExclamation
Exit Sub

End Sub

4. Add the following code asthe Cl i ck event of cndCl ose:

Private Sub cndd ose_d i ck()
End
End Sub

How It Works

The true action of this sample application occursin the cmdLookup_Cl i ck event. After clearing the contents of the

| st Titl es list box, the code uses the values supplied in the text boxes to construct a SQL statement to run against the

dbf Bi bl i o Dat abase object. If records were retrieved after the statement was run with the OpenRecor dset method, the
| st Titles list box would be populated with the contents of the [ Ti t | e] field from each record.

Comments

A Visual Basic database stores a date field as a number. In the WHERE clause of a SQL statement, you can treat it like a number;
using the Bet ween operator or comparison operators like >= or <= returns the results you would expect.

However, you can treat the date field like text in the WHERE clause of a SQL statement. This method enables you to use wildcard
characters for any of the three values in a standard date.

For example, this WHERE clause returns all records with an invoice date in January 1996:
WHERE [ I nvoi ce Date] LIKE "1/*/1996"

The following WHERE clause returns all records with an invoice date in 1996:
VWHERE [ I nvoi ce Date] LIKE "*/*/1996"

Notice that when you use the Li ke operator and wildcard characters, you delimit the date with quotation marks--not pound signs.
Quotation markstell the Jet database engine, "Treat this date like a string.” The pound signs tell it, "Treat this date like a number."

3.5How do I...

Define and use a parameter query?

Problem

| need to create recordsets with search criteria based on a parameter that will change often and reload quickly each time the
parameter changes.

Technique

Normally, when using SQL to search for a specific value or values, you would specify which values you wanted in the statement.
For example, to retrieve names and tel ephone numbers from the [Publishers] tablein which the [ St at e] field was equal to
"NY" , you would use this SQL statement:

SELECT [ Nane], [ Tel ephone] FROM [ Publishers] WHERE [State] = "NY"
ORDER BY [ Nane]

But thislimits you. If you wanted all the names and telephone numbers from a different state, you would create a new query.
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Thereis, however, afaster way. A parameter query isaspecial SQL query in which replaceable parameters are used. Think of a
parameter in SQL asavariablein Visual Basic. This allows your query to be flexible, and it also allows an increasein
performance because the SQL precompiler doesn't have to completely build a new query every time you change a parameter.

To use a parameter in your SQL statement, you first have to specify the parameter--like declaring avariable in Visual Basic. You
do thisin the PARAMETERS section of your query, which usually precedes the SELECT statement. The declaration, asin Visua
Basic, consists of a name and a data type, although the data types vary slightly from the names you might be accustomed to in
Visua Basic. The PARAMETERS section is separated from the SELECT section by a semicolon (; ) so that the SQL precompiler
can tell the difference between the two sections.
To rewrite the preceding query for use with parameters, you might use something like this:

PARAMETERS prnttate String; SELECT [Nane], [ Tel ephone] FROM [ Publi sher s]

WHERE [State] = [prnState] ORDER BY [ Nane]

The parameter is substituted for the search value but in all other respects does not ater the SQL statement.
Steps

Open and run the project SELECT5.VBP. The form shown in Figure 3.6 appears. Enter NY in the State Abbreviation text box and
click Search. Enter any other value in the State Abbreviation text box and click Search again.

Figure 3.6. The SQL Parameter Query form on startup.

1. Create anew project called SELECT5.VBP. Use Forml to create the objects and properties listed in Table 3.8, and save
the form as SELECT5.FRM.

Table 3.8. Options and properties for the Parameter SELECTer form.

|OBJ ECT |PROPERTY|SETTI NG
|For m |Name |For ml
|Capti on |Chapt er 3.5 Exanple
|Labe| Narme | bl Par amet er
Caption |[State abbreviation:
|Text Box Narme t xt Par anet er
|Labe| Nane | bl Resul ts
|Capti on |Results:
|Li st Box |Narre | stResul ts
|Com1andBut ton |Narre |crmISear ch
|Capt i on |&Sear ch
|CommndBut t on|Nama |crmICI ose
|Capti on |&CI ose

2. Add the following code to the declarations section of For mL:
Option Explicit
Private Const BIBLIO PATH = _
"D:\Program Fil es\M crosoft Visual Studio\VB6\Biblio.NVDB"
Private ndbfBi bli o As Dat abase, nrecSel ect As Recordset,
mgdf Tenp As Quer yDef
3. Add the following code to the Load method of For mlL. The Cr eat eQuer yDef method is used on the database to
create aQuer yDef object, which will hold the parameter query. Later, the Quer yDef will be used to create a recordset
for display.
Private Sub Form Load()
" Open a Database object first - the famliar BIBLI O MDB
Set mdbfBiblio =
DBENngi ne. Wr kspaces(0) . OpenDat abase( Bl BLI O_PATH)
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"Use the CreateQueryDef nethod to create a tenporary QueryDef
"object that will store our paranmeter query. The best way to
‘use a paraneter query in DAOis with the QueryDef object.
Set ngdf Tenp = ndbf Bi bl i 0. Creat eQueryDef ("")
"Set the SQL property to our paraneter query SQ statenent.
ngdf Tenp. SQL = "PARAMETERS pstrState String; SELECT " & _
"[ Nane], [ Tel ephone] " & _
"FROM [ Publ i shers] WHERE [State] = [pstrState] " & _
"ORDER By [ Nane]"
End Sub

4. Add the following codeto the Cl i ck event of cndSear ch. Now that you have a possible value for your parameter,
you reference the pst r St at e parameter of the Quer yDef object you created in the For m_Load routine. Then, using
the Quer yDef , you create arecordset. Now, the best part of thisiswhen you change the parameter; instead of recreating
the recordset, you use the Requer y method provided by the Recor dset object. Using this method is much faster
because the recordset has an existing connection to the database and has its SQL already defined; you're just changing a
parameter.

Private Sub cndSearch_d i ck()

DmlstrTenp As String
"Set the paraneter to the contents of our text box
ngdf Tenp! [ pstrState] = txtParaneter. Text
“If we haven't run this query yet, we'll need to
“create it. |If we have, we don't need to create it,
“just to requery it.
If nmrecSel ect I's Nothing Then

Set nrecSel ect = nmgdf Tenp. OpenRecor dset ()
El se

nr ecSel ect. Requery nydf Tenp
End If
"Clear the list box
| st Resul ts. d ear
“"Popul ate the list box with names & phone nunbers
If nrecSel ect. RecordCount > 0 Then

nr ecSel ect . MoveFi r st

Do Until nrecSel ect. EOF

| st Results. Addltem nrecSel ect! [ Nane] & " (Phone:
& nrecSel ect![ Tel ephone] & ")"
nT ecSel ect . MoveNext

Loop

End If
End Sub

5. Add the following code to the Cl i ck event of cndCl ose:

Private Sub cnmdd ose_d i ck()
End
End Sub

How It Works

When the application is started, For ml loads. The For m_Load event creates a Dat abase object instance and then uses object's
Cr eat eQuer yDef method to create atemporary Quer yDef object. At this point, your parameter query is created by placing
the SQL statement for the query into the SQL property of the newly created Quer yDef object.

When thecnmdSear ch_C i ck event istriggered, you first populate the Quer yDef 's Par anet er object with information
fromthet xt Par anet er field. Then the routine checks whether the Recor dset object it's about to populate is set to

Not hi ng. If so, the query hasn't been run yet, so the routine constructs a Recor dset object by running the QpenRecor dset
method from the Quer yDef object. If not, it usesthe Requer y method, which simply re-executes the query without having to
make a new connection to the database, compile the SQL, and so on.
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After it does so, if the query has returned records, thel st Resul t s list box is populated with the information.

Comments

One of the benefits of using a parameter query isthe Requer y method. The Requer y method allows you to re-issue a query
with different parameters; Microsoft Access will actually reuse the existing connection, running the query faster. Also, the
optimization engine built into Jet works best on static SQL (that is, SQL stored in the database, as opposed to the SQL statements
stored in code), so you can get even more benefit from the use of a parameter query that is saved to a Microsoft Access database.
For more information on how to use a stored parameter query, examine How-To 5.7 in Chapter 5, "Microsoft Access Database.”

3.6 How do I...

Create recordsets by joining fields from multiple tables?

Problem

I've designed my database using good relational database design principles, which meansthat | have datain multiple tables that
are related through key fields. How can | use SQL to return recordsets with data from multiple tables in each recordset record?

Technique

In BIBLIO.MDB, the Publishers table contains information about publishers, and the Titles table contains information about titles.
Each publisher is assigned a unique publisher ID, which appearsin the Publ Dfield in the Publisherstable. In the Titlestable, the
publisher isindicated by the publisher number aswell asin afield named Publ D. Figure 3.7 shows this relationship. If you were
using procedural coding and wanted to find the name of the publisher of agiven title, you would find the title in the Titles table,
store the value of the Publ Dfor that title, and then find the matching Publ D in the Publishers table.

Thisjobisalot easier with SQL. When you have alink like the one in Figure 3.7, you can use the keywords | NNER JO Nin the
FROMclause of a SQL SELECT statement to create a single recordset with fields from both tables. To continue the example, you
could create arecordset withthe Ti t | e field from the Titles table and the Narre field from the Publishers table with this SQL
Statement:

SELECT Titles. Title, Publishers. Name
FROM Publ i shers INNER JO N Titles ON Publishers.PublD = Titl es. Publ D

In asingle-table SELECT statement, the FROMclause is simple--it just gives the name of the table. A multitable statement FROM
clause consists of one (or more) subclauses, each based onan | NNER JO N. The syntax of each | NNER JO Nisasfollows:

<table 1 nanme> INNER JO N <table 2 nane>
ON <table 1 linking field name> = <table 2 linking field name>

Figure 3.7. The BIBLIO.MDB Publishers and Titles table relationship.

Note that the field names in both the SELECT clause and the FROMclause are fully qualified with their table names, with the
period operator separating the table name from the field name. Strictly speaking, thisis necessary only when both tables have
fields with identical names. In the example, the table names are required in the FROMclause because both tables have afield
named Publ D; they are optional in the SELECT clause because only the Titles table has afield named Ti t | e and only the
Publisherstable has a field named Nane. It's good practice, however, to fully qualify all field names in multitable SQL
statements. This not only makes the code easier to interpret but also makesit lesslikely that your code will be broken by
subsequent changes to the structure of the database.

MULTIFIELD JOINS

It's quite common to have relationships based on multiple fields within each table. For example, assume that you
have an Employees table and an Hours Worked table. Y ou identify each employee by two fields, [ Last Nane]
and[ Fi rst Nane] . Thesetwo fields appear in each table and are used to link Employee records to Hours Worked
records.

Code these multifield joins by creating an | NNER JO N subclause, with multiple ON expressions tied together with
the AND keyword. Each ON expression links one pair of common fields. The FROMclause you'd use to link the tables
in the example would be this:
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FROM Enpl oyees | NNER JO N [ Hours Wor ked]
ON Enpl oyees. [Last Nane] = [Hours Worked].[Last Nane]
AND Enpl oyees.[First Nane] = [Hours Worked].[First Nane]

Steps

Open the project SELECT6.VBP. The form shown in Figure 3.8 appears. Use the Data control's record navigation buttons to page
through the recordsin the recordset.

Figure 3.8. The QL Inner Join form on startup.
1. Create anew project called SELECT6.VBP. Use For il to create the objects and properties listed in Table 3.9.

Table 3.9. Options and properties for the INNER JOINer form.

|OBJ ECT PROPERTY ISETTI NG
|For m Narme For mlL

Caption Chapter 3.6 Exanple
|Text Box Name t xt Year Publ i shed

Dat aFi el d |Year Publ i shed
Dat aSour ce |dt aDat a
|Text Box Name |t xt Publ i sher
|Dat aField |NarTe
|Dat aSour ce |dt aDat a
|Text Box |Narre |t xtTitle
Dat aFi el d |Tit|e

Dat aSource |[dt aData
|CorrmandButton Narme cndd ose

Caption &Cl ose
|Dat a Nane |dt aDat a

Caption |dt aDat a

Recor dSour ce |SELECT DI STINCTRON Titles. Titl e, Publishers. Nane,
Titles.[Year Published] FROM Publishers INNER JO N
Titles ON Publishers.PublD = Titl es. Publ D ORDER BY
Titles. Title

|Labe| Narme | bl Year Publ i shed
Aut 0Si ze True
Capt i on |Year Publ i shed:
|Labe| Narre |I bl Publ i sher
Aut 0Si ze |Tr ue
|Capti on |Pub| i sher:
|Labe| |Nam9 |I bl Title
|Aut 0Si ze |Tr ue
|CAPT| ON |T| TLE:

2. Add the following code to the declarations section of For miL:

Option Explicit
Private Const BIBLI O PATH = _
"D:\Program Fil es\M crosoft Visual Studio\VB6\Biblio.NDB"

3. Add the following code as the Load event of For ni.:
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Private Sub Form Load()
"Set the DatabaseNane for the Data control.
dt aDat a. Dat abaseName = BI BLI O_PATH

End Sub

4. Add the following code asthe Tl i ck event of cndCl ose:

Private Sub cnmdd ose_Cick()
End
End Sub

How It Works

This program makes use of the innate capabilities of bound controls (discussed in more detail in Chapter 1, "Accessing a Database
with Bound Controls') to illustrate the use of an | NNER JO N. When the program is started, the For m_Load event will set the
Dat abaseNane property of the dt aDat a Data control to the location of BIBLIO.MDB. At this point, the dt aDat a Data
control will run the SQL statement stored inits Recor dSour ce property. The Data control will then handle the rest.

Comments

Thel NNER JO N can be extremely useful in databases, but don't go "whole hog" with it. The more tablesyou addtoaJO N, no
matter what type, the slower the SQL statement will execute. Consider this a database devel oper's maxim: Retrieve only the data
you need; if you don't need it, don't include it. That goesfor JO Nsaswell. If you don't need the table, don't JO Nit.

3.7 How do I...

Find records in a table without corresponding entries in a related table?

Problem

| have an Orders table and a Customerstable, related on the Cust onmer Nunber field. I'd like to find all the customers who have
not placed an order in the past six months. How can | do this?

Technique

Thel NNER JO N, discussed in the preceding How-To, alows you to find al the records in atable that have matching recordsin
another table, when the two tables are related on akey field and when "matching” means that values in the key fields match. SQL
also provides an outer join, which letsyou list al the recordsin one of the related tables whether or not they have matching
records in the other table.

For example, assume that you have two tables, Customers and Invoices, with these entries:

Custoners Tabl e | nvoi ces Tabl e
Cust orer Number Customrmer Name Custoner Nunber [ nvoice Date | nvoi ce Anpunt
100 ABC Conpany 102 12/ 12/ 1996 $589. 31
101 MNO Conpany 100 12/ 15/ 1996  $134.76
102 XYZ Conpany 102 12/ 22/ 1996 $792. 13

Create arecordset using the following SQL statement with an | NNER JO Nin the FROMclause:

SELECT Custoners. [ Custonmer Nane], Custoners.[Customer Nunber],
I nvoi ces. [ Cust omer Nunber], Invoices.[lnvoice Date],
I nvoi ces. [l nvoi ce Anpunt ]
FROM Custoners I NNER JO N | nvoi ces
ON Custoners.[Custoner Nunber] = Invoices.[Custonmer Nunber]
ORDER BY Custoners. [ Customer Nunber], Invoices.[lnvoice Date]

Executing that statement returns this recordset:

Cust oner s | nvoi ces
Cust oner Nanme Custoner Nunber Custoner Nunber |nvoice Date | nvoi ce Anpunt
ABC Conpany 100 100 12/ 15/ 1996  $134.76
XYZ Conpany 102 102 12/ 12/ 1996 $589. 31
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XYZ Conpany 102 102 12/ 22/ 1996 $792. 13

MNO Company, customer number 101, would not appear at all in the recordset because there are no records in the Invoices table
for customer number 101, and an | NNER JQO Nreturns only records with matching key field valuesin both tables. But see what
happens when you change the join type in the FROMto aLEFT JO N, one of the two types of outer joins:

SELECT Custoners. [ Custonmer Nane], Custoners.[Custonmer Nunber],
I nvoi ces. [ Cust omer Nunber], Invoices.[lnvoice Date],
I nvoi ces. [l nvoi ce Anmpunt ]
FROM Custonmers LEFT JO N I nvoi ces
ON Custoners. [ Custoner Nunber] = Invoices.[Custonmer Nunber]
ORDER BY Custoners. [ Customer Nunber], Invoices.[lnvoice Date]

Executing this SQL statement returns this recordset:

Cust oner s I nvoi ces
Cust oner Nanme Custoner Nunber Custoner Nunmber Invoice Date |nvoice Anpunt
ABC Conpany 100 100 12/ 15/ 1996 $134. 76
MNO Company 101
XYZ Conpany 102 102 12/ 12/ 1996 $589. 31
XYZ Conpany 102 102 12/ 22/ 1996 $792. 13

The recordset consists of all the records that the ]l NNER JO N version produced, and one additional record for each record in the
table on the | eft side of the FROMclause that has no matching records in the table on the right side of the FROMclause.

LEFT JO NSAND RI GHT JO NS

There are two outer joins: LEFT JO Nand Rl GHT JO N. The direction of the join refers to the relative position of
the table names in the FROMclause of the SQL statement. A LEFT JQO Nreturns arecord from the table on the left
side of the FROMclause, whether or not a matching record exists on theright side. A Rl GHT JO Nreturns arecord
from the table on the right side of the FROMclause, whether or not a matching record exists on the left side. These
two FROMclauses, therefore, have identical results:

FROM Custonmers LEFT JO N I nvoi ces

ON Custoners.[Custoner Nunmber] = Invoices.[Custonmer Nunber]
FROM | nvoi ces RIGHT JO N Custoners

ON I nvoi ces. [ Cust omrer Nunber] = Customers.[Customer Nunber]

The "missing” fields on the right side of the recordset all have the value NULL. Y ou can use this fact to modify the SQL statement
to select only the records from the left table that do not have matching recordsin the right table:

SELECT Custoners.[Customer Nane], Customers.[Custoner Nunber],
I nvoi ces. [ Cust omer Nunber], Invoices.[lnvoice Date],
I nvoi ces. [l nvoi ce Anopunt ]
FROM Customers LEFT JO N I nvoi ces
ON Custoners.[Custoner Number] = Invoices.[Customer Nunber]
WHERE | nvoi ce. [ Cust oner Number] IS NULL
ORDER BY Custoners.[Customer Nunber], Invoices.[lnvoice Date]

This statement returns the following recordset:

Custoners | nvoi ces
Custonmer Nanme Custoner Nunber Custoner Nunber |nvoice Date |nvoice Anpunt
MNO Company 101

The field used in the WHERE clause can be any field from the right-side table because all right-side fields will be NULL when there
is no record to match a left-side table record.

Steps

Open the project SELECT7.VBP. The form shown in Figure 3.9 appears. The list shows all the publishersin the Publishers table
that do not have entries in the Publisher Comments table.

http://www.pbs.mcp.com/ebooks/1571691529/ch03/ch03.htm (23 of 66) [9/22/1999 1:57:48 AM]



Visual Basic 6 Database How-To -- Ch 3 -- CREATING QUERIES WITH SQL

Figure 3.9. The SQL Left Join form on startup.
1. Create anew project called SELECT7.VBP. Use For L to create the objects and properties listed in Table 3.10.

Table 3.10. Options and properties for the Outer JOINer form.

|OBJECT |Property |Setting
|For m |Narre |For mil
|Capti on |Chapt er 3.7 Exanple
|Dat a |Nam9 |dt aDat a
|Capt i on |dt aDat a
Recor dSour ce |SELECT Publ i shers. [ Conpany
Nane] FROM Publishers LEFT
JO N [ Publ i sher Commrent s]
ON Publ i shers. Publ D =
[ Publ i sher Commrents]. Publ D
WHERE [ Publ i sher
Comrent s] . Publ D I'S NULL
ORDER BY [ Conmpany Nane]
Vi si bl e |Fa| se
|DBLi st Nane |d| st Aut hor s
RowSour ce |dt aDat a
|Li stField |Aut hor
|ComTandBut t on|Narre |crm|C| ose
|Capti on |&CI ose
|Labe| |Narre |I bl Aut hor s
Caption Aut hors without Title
records:

2. Add the following code to the declarations section of For mL:

Option Explicit
Private Const BIBLIO PATH = _
"D:\Program Fil es\M crosoft Visual Studio\VB6\Biblio.MB"

3. Add the following code to the Load event of For mi:

Private Sub Form Load()
"Set the Dat abaseNane of the Data control.
dt aDat a. Dat abaseNane Bl BLI O_PATH

End Sub

4. Add the following code asthe Cl i ck event of cndd ose:

Private Sub cnmdd ose_Cick()
End

End Sub
How It Works

Thedt aDat a recordset is built by the following SQL statement:

SELECT Publ i shers. [ Conpany Nane]

FROM Publ i shers LEFT JO N [ Publ i sher Comrent s]
ON Publ i shers. Publ D = [ Publ i sher Comment s]. Publ D
WHERE [ Publ i sher Coments]. Publ D IS NULL

ORDER BY [ Conmpany Nane]
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The WHERE clause of that SQL statement createsa LEFT JO N between the | eft-side table (Publishers) and the right-side table
(Publisher Comments). Ignoring the WHERE clause for a moment, thisLEFT JO Nwould create a snapshot with one record for
each record in the Publisher Comments table, plus one record for every record in the Publishers table that does not have a
matching record in Publisher Comments.

The WHERE clause eliminates from the snapshot all records in which there is a Publisher Comment, because the [ Publ i sher
Comment s] . Publ Dfield will not be NULL where thereis arecord in Publisher Comments. For snapshot records created by
records in Publishers without matching records in Publisher Comments, [ Publ i sher Commrent s]. Publ DisNULL; the
VWHERE clause causes these records to be included in the output snapshot.

Comments

Likethel NNER JO N, explained in the preceding How-To, this can be a powerful tool if used well. Y ou should experiment with
the behavior of al sorts of joins--you might be surprised at what you get. Use this How-To's code as a basic example, and go from
there, trying out different SQL joinsto get afeel for what to expect with other SQL queriesinvolving JO N statements.

3.8 How do I...

Retrieve information such as counts, averages, and sums and display it by binding it
to a Data control?

Problem

I'd like to extract descriptive statistics about the datain atable (for example, averages and sums or numeric fields, minimum and
maximum values, and counts of records that meet certain criteria). How can | use SQL to accomplish this task?

Technique

SQL includes arich set of aggregate functions--functions you can embed in SQL statements to return descriptive statistics about
the datain your database. Table 3.11 lists the aggregate functions available and shows what each function returns. Note that all
functionsignore NULL values in the recordset.

Table 3.11. SQL aggregate functions.

|AGGREGATE FUNCTION |Returns

|Sum |Sum of the valuesin a designated numeric field

|Avg |Average of the non-NULL values in a designated numeric field

|Cou nt |Count of non-NULL valuesin one or more designated fields

|M n |Minimumva|uein adesignated numeric or text field

|Max |Maximum value in adesignated numeric or text field

|Fi rst |Va| ue of adesignated field in the first record in the recordset

|Last |Va| ue of adesignated field in the last record in the recordset

|St Dev |Samp|e standard deviation of the non-NULL valuesin adesignated field
|St DevP |Popu|ation standard deviation of the non-NULL values in a designated field
|Var |Samp|e variance of the non-NULL valuesin a designated field

|Var P |Popu|ation variance of the non-NULL valuesin a designated field

The syntax for using these functions in the SELECT clause of a SQL statement is the same for all functions:
<functi onnanme>(<fi el dnanme>) AS <out putfi el dname>

The<f i el dname> isthe name of the field in the table whose records you are examining. The <out put f i el dnane> isthe
name you give to the result column in the recordset created by the SQL statement. The two field names must be different, and the
<out put fi el dname> cannot duplicate the name of afield in any table referenced in the SQL statement.

For example, assume that you want to get atotal of thel nvoi ce Anmount field for al Invoice Table recordswith | nvoi ce
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Dat es between January 1, 1996, and January 31, 1996. Y our SQL statement could be this:

SELECT SUM [ I nvoi ce Anmount]) AS Suntf | nvoi ces
FROM | nvoi ces

VHERE [ I nvoi ce Date] BETWEEN #1/1/1996# AND #1/ 31/ 1996#

That statement would return arecordset consisting of one record with one field, with afield name of Sunf | nvoi ces. The
field's value would be the total of al the invoices between the specified dates.

Y ou can include more than one aggregate function in a SQL statement. The following statement would return a single record with
two fields, SunOf | nvoi ces and Aver agel nvoi ce. SunOf | nvoi ces would be the sum of all invoices for the designated
customer. Aver agel nvoi ce would be the average invoice amount for that customer (disregarding any fields for which the

I nvoi ce Anpunt isNULL).

SELECT SUM [ I nvoi ce Amount]) AS Suntf | nvoi ces, AVE [ I nvoi ce Numnber])
as Aver agel nvoi ce

FROM I nvoi ces

WHERE [ Customer Nunber] = 12345

Steps

Open the project SELECT8.VBP. The form shown in Figure 3.10 appears. The labels on the form show several statistics about the
authors in the Authors table of BIBLIO.MDB.

Figure 3.10. The SQL Aggregate form.

1. Create anew project called SELECT8.VBP. Use For L to create the objects and properties listed in Table 3.12. Save
the form as SELECT8.FRM.

Table 3.12. Options and properties for the Author Statistics form.

|OBJECT |Property |Setting
|For m |Narre |For ml

|Capti on |Chapt er 3.8 Exanple
|Dat a |Narre |dt aDat a

Caption dt aDat a

| |

Recor dSource [SELECT Count (*) AS Count O Aut hor, Avg([ Year Born])
AS [ AvgOrF Year Born], Mn([Year Born]) AS

[M nO Year Born], Max([Year Born]) AS [ MaxOF Year
Born] FROM Aut hors

|\ﬁ si bl e Fal se
|Recor dset Type |Snapshot
CommandBut t on|NarTe |cndCI ose
|Cance| |Tr ue
Caption |&CI ose
Def aul t |Tr ue
Label Narme |d| bl Count
BorderStyl e |Fixed Single
Dat aFi el d Count O Aut hor
Dat aSour ce dt aDat a
Label |Narre dl bl M n
|BorderStyI e |Fi xed Single
|Dat aField |M nOf Year Born

|Dat aSour ce |dt aDat a
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Label Nane dl bl Max

Border Style |Fi xed Single

Dat aFi el d MaxCF Year Born

|Dat aSour ce dt aDat a
Label |Narre |d| bl Avg

|BorderStyI e |Fi xed Single

|Dat aField |Ang‘ Year Born

|Dat aSour ce |dt aDat a
|Labe| Nane |I bl Count

Aut 0Si ze |Tr ue

Caption Nunber of authors:
|Labe| Narme | bl M n

Aut 0Si ze True

Caption Earliest year born:
|Labe| |Narre | bl Max

|Aut 0Si ze |Tr ue

|Capti on |Lat est year born:
|Labe| |Nam9 |I bl Avg

|Aut 0Si ze |Tr ue

CAPTI ONAVERAGE YEAR BORN:
2. Add the following code to the declarations section of For miL:
Option Explicit
Private Const BIBLI O PATH = _
"D:\Program Fil es\M crosoft Visual Studio\VB6\Biblio.NDB"

3. Add the following code to the Load event of For m:

Private Sub Form Load()
"Set the DatabaseNanme of the Data control.
dt aDat a. Dat abaseName = BI BLI O_PATH

End Sub

4. Add the following code asthe Cl i ck event of cndCl ose:

Private Sub cnmdd ose_d i ck()
End
End Sub

How It Works

The Data control creates a one-record recordset with this SQL statement:

SELECT Count (*) AS Count O Aut hor, Avg([Year Born]) AS [AvgOrYear Born],
M n([Year Born]) AS [M nO Year Born], Max([Year Born]) AS [ MaxO Year Born]
FROM Aut hor s

The single record contains four fields, each reporting one statistic about the records in the Authors table. The four bound labels on
the form are each bound to one of the recordset fields.

Comments

The SQL statement used in the example for this How-To included this expression in its SELECT clause:
Count (*) as Count O Aut hor

Using the wildcard character * as the argument to the Count aggregate function indicates that you want the count of al the
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records in the table. Y ou can achieve the same thing by using afield that you know to be non-NULL in every record (for example,
the primary key of the table, which must by definition be non-NULL):

Count ([AuthorlD]) as Count O Aut hor

However, it's better to use the wildcard character * , because the Jet database engine is optimized to perform Count queries with
the wildcard. Y ou get the same answer either way, but you get it faster with the wildcard.

3.9 How do I...

Create a recordset consisting of records with duplicate values?

Problem
| need to create arecordset that shows records with duplicate values. How can | do this with SQL?

TECHNIQUE
Three features of SQL--the GROUP BY clause, the HAVI NG clause, and SQL | N subqueries--facilitate the identification of
duplicate valuesin atable.

The GROUP BY Clause

SQL provides the GROUP BY clause, which combines records with identical values into asingle record. If you include a SQL
aggregate function (such as COUNT) in the SELECT statement, the GROUP BY clause applies that function to each group of
records to create a summary value.

For example, to return a recordset with one record for each unique state/city pair from the Publisherstable in BIBLIO.MDB, you
can use this SQL statement:

SELECT State, City, COUNT(*) AS CountByC tyAndState FROM Publishers
GROUP BY State, City

The HAVI NG Clause

The HAVI NG clause is similar to the WHERE clause, but you use HAVI NGwith GROUP BY. The argument to HAVI NG specifies
which grouped records created by GROUP BY should be included in the output recordset. For example, this SQL statement returns
one record for each unique state/city pair from the Publisherstable in BIBLIO.MDB, restricting the records to those in which the
stateis CA:

SELECT [State],[Cty] FROM [ Publi shers]
GROUP BY [State],[City]
HAVING [ State] = " CA

Y ou can use HAVI NG with the aggregate COUNT function (see the preceding How-To for information on aggregate functions) to
restrict the output recordset to records in which the values grouped by the GROUP BY clause have a specified range of
occurrences. This example selects only city/state pairs that occur more than once in the table:

SELECT [State],[City] FROM [ Publi shers]
GROUP BY [State],[City]
HAVI NG COUNT(*) > 1

The SELECT and GROUP BY clausesin this example create a recordset to which the HAVI NG clause applies the COUNT
aggregate function. The HAVI NG COUNT(*) > 1 clause eliminates from the final output recordset record groups that occur
only once.

Y ou can use multiple criteriawith the HAVI NG clause. This example selects only city/state pairs that occur more than once in the
table where the state is CA:

SELECT [State],[City] FROM [ Publi shers]
GROUP BY [State],[City]
HAVI NG COUNT(*) > 1 AND [State] = “CA

SQL | NSubqueries
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An | Nsubquery isa SELECT statement nested inside the WHERE clause of another SELECT statement. The subquery returns a set
of records, each consisting of asingle field. The WHERE clause then compares afield from the "main" SELECT statement to the
field returned by the subquery. The resultant recordset consists of those records from the main recordset where the main field
equals the subquery field.

Consider thissimple SELECT query:

SELECT [Gity], [Conpany Nanme] FROM [ Publi shers]
ORDER BY [City]

This query creates arecordset consisting of one record for every record in the [Publishers] table, sorted by [ Ci t y] . Now add a
WHERE clause containing an | N subquery:

SELECT [City], [Conpany Nane] FROM [ Publi shers]
WHERE [City] IN

(SELECT [City] FROM [ Publi shers]

GROUP BY [City]

HAVI NG COUNT(*) > 1)
ORDER BY [City]

The subquery in the example is parenthesized and indented. (The parentheses are required; the indenting is not.) The subquery
returns one record for every [ Gi t y] value that occurs more than one time in the [Publishers] table. If a[ Ci t y] value occurs
only once, it is not included in the subquery outpui.

The WHERE clause of the main query comparesthe[ Ci t y] field of every record in thetabletotheset of [ Ci t y] values
returned by the subquery. If there is a match, the record isincluded in the main query's output recordset. If there is no match, the
record is excluded from the output recordset. Because the subquery [ G t y] valuesinclude only those occurring more than once
in the table, the WHERE clause includes in the output recordset only those recordswitha[ Ci t y] value that occurs more than
once.

If you need arecordset based on a single duplicated field, the last illustration is sufficient. If you need to compare multiple fields
to find duplicate values, additional steps are required. For example, your [Publishers] table contains recordsin which the[ G t y]
field isduplicated but in which the[ St at e] field differs, asin the following table:

aTy STATE
Springfield I L
Springfield VA
Springfield oH

(The BIBLIO.MDB database supplied with Visual Basic does not have any records in which this condition exists, but areal-life
example might.)

Finding the true duplicates here requires additions to the subquery. The additions to the origina subquery are shown here in bold:

(SELECT [City] FROM [ Publishers] AS Tnp
GROUP BY [City], [State]
HAVI NG COUNT(*) > 1 AND [State] = Publishers.[State])

The addition of the St at e field to the GROUP BY clause creates arecord for every unique combination of Ci t y and St at e; the
three Springfields will now each appear in the recordset returned by the GROUP BY. The additional criterion, St at e =

Publ i shers. St at e, inthe HAVI NG clause comparesthe St at e field in each GROUP BY record output to the St at e field
in the original Publishers table and selects only those in which the fields are equal; note that the table name on the right side of the
equal sign is mandatory. Because of the additional criterion in the HAVI NG clause, it is necessary to assign the output of the
subquery to atemporary variable--arbitrarily called Tnp--but any legal name that does not duplicate an existing field name will

do.

Y ou can use up to 10 criteriain a subquery. For additional criteria, smply append them to the GROUP BY clause with acomma
and to the HAVI NG clause with the AND keyword.

Steps

Open and run the project SELECT9.VBP. The form shown in Figure 3.11 appears. The grid control on the form shows records
from the Publishers table for which the city and state appear more than once in the table.
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Figure 3.11. The duplicate SELECTer form on startup.
1. Create anew project called SELECT9.VBP. Use For il to create the objects and properties listed in Table 3.13, and
save theform as SELECT9.FRM.

Table 3.13. Objects and properties for the Duplicate SELECTer form.

|OBJECT |Property |Setting
|For m |Name |For ml

|Capti on |Chapt er 3.9 Exanple
|Labe| |Narre |I bl Count

Al i gnment |2 - Center
Bor der St yl e|1 - Fixed Single

|Labe| Nane | bl DupVal ues
Caption Dupl i cat ed val ues:
|Gri d Nane gr dval ues
|Co| s 3
|Fi xedCols |0

|Scro| | bars |2 - Vertical

CommandBut t on|NarTe |cij| ose
|Cance| |Tr ue
|Capti on |&CI ose

2. Add the following code to the declarations section of For mL:

Option Explicit

Private Const BIBLI O PATH = _

"D:\Program Fil es\M crosoft Visual Studio\VB6\Biblio.NDB"

3. Enter the following code as the Load event for For mL. For the For m_Load event, the routine first creates a
Dat abase object. Then it starts creating the SQL statement from the inside out by first creating the subquery in the
st r SubQuer y string and then "wrapping" the rest of the query around it inside the st r SQL string. After execution, if
records are present, the gr dVal ues grid is configured and populated with the contents of the[ St at e] ,[ Ci t y] , and
[ Conpany Nane] fields.
Private Sub Form Load()
D m dbf Bi bl i o As Dat abase, recSel ect As Recordset
DmstrSQ As String, strSubQuery As String
DmintCount As Integer, intGidRow As I|nteger
" Get the database name and open the dat abase.
Set dbf Bi bl i o = DBEngi ne. Wr kspaces(0) . OpenDat abase( Bl BLI O_PATH)
Buil d the subquery, starting with its SELECT statenent.
strSubQuery = "SELECT City FROM Publishers AS Tnp " & _
"CROUP BY City, State " & _
"HAVI NG COUNT(*) > 1 AND State = Publishers. State "
Build the SQ statenent
Start by designating the fields to be included in the
recordset and the WHERE I N cl ause
strSQL = "SELECT City, State, [Conpany Nanme]" & _
"FROM Publ i shers "
"WHERE City IN (" & strSubQuery & ") " &
"CRDER BY State, Gity"
Run t he query.
Set recSel ect = dbfBiblio. OpenRecordset (strSQ,
dbOpenSnapshot)

http://www.pbs.mcp.com/ebooks/1571691529/ch03/ch03.htm (30 of 66) [9/22/1999 1:57:49 AM]


javascript:popUp('03fig11.gif')

Visual Basic 6 Database How-To -- Ch 3 -- CREATING QUERIES WITH SQL

Make sure the query returned at | east one record
If recSel ect. RecordCount > 0 Then
Get a count of records in the recordset and display it
on the form
recSel ect. Movelast
i nt Count = recSel ect. Recor dCount
| bl Count . Caption = intCount
Initialize the grid
Wth grdVval ues
.Rows = intCount + 1
.Col Wdth(0) = 700: .ColWdth(1) = 2000:

. Col Wdth(2) = 4000
.Row =0: .Col = 0: .Text = "State"
.Col =1: .Text = "CGty"
.Col = 2: .Text = "Publisher"
End Wth

"Popul ate the grid
recSel ect. MoveFi r st
For intGidRow = 1 To int Count
Wth grdval ues
.Row = i nt Gi dRow

.Col = 0: .Text = recSelect![State]

.Col = 1. .Text =recSelect![City]

.Col = 2: .Text = recSel ect![ Conpany Nane]
End Wth

recSel ect. MoveNext
Next intGi dRow
End If
End Sub

4. Enter the following code asthe Cl i ck event of cndCl ose. This event ends the application.

Private Sub cnmdd ose_d i ck()
End
End Sub

How It Works

The For m Load() event subroutine creates a SQL statement, first by building the subquery and then by creating the main query
with the inserted subquery. (Refer to the "Technique" section for an explanation of the syntax of the SQL statement.) The
subroutine then executes the query and creates aRecor dset object. If the recordset contains at |east one record, the subroutine
initializes the grid control and inserts each record into the grid.

Comments

If you insert the word NOT in front of theword | N, a SELECT statement containing an | N subquery returns a recordset consisting
of records that do not meet the criteria of the subquery. Assume that you changed the query in the example by inserting the word
NOT:
SELECT [CGity], [Conpany Nanme] FROM [ Publi shers]
VWHERE [City] NOT IN
(SELECT [City] FROM [ Publishers] AS Tnp
GROUP BY [City], [State]
HAVI NG COUNT(*) > 1 AND [State] = Publishers.[State])
ORDER BY [City]

This query would produce a recordset consisting of records with a city/state combination that occur only oncein the table.

complexity
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3.10 How do I...

Use Visual Basic functions within a SQL statement?

Problem

| need to create arecordset with special formatting based on the contents of afield, but | can't find any standard SQL function to
use for the formatting.

Technique

One of the benefits of using the Jet database engine and Data Access Objects is the capability of embedding Visual Basic for
Applications (VBA) functionsin Access SQL for various tasks that SQL by itself could not accomplish easily.

Steps

Open and run the project SELECT10.VBP. The form shown in Figure 3.12 appears. The grid control on the form shows records
from the Publishers table, before and after the execution of the LCase() function to convert the case from uppercase to
lowercase.

Figure 3.12. The Visual Basic code with SQL form, showing Publishers data.

1. Create anew project called SELECT10.VBP. Use For il to create the objects and properties listed in Table 3.14, and
save the form as SELECT10.FRM.

Table 3.14. Objects and properties for the Duplicate SELECTer form.

|OBJECT |Property |Setting
|For m Nane |For mil
Caption |Chapt er 3.10 Exanpl e
|Labe| Nane |I bl Publ i shers
Capti on IPubl i sher Nanes
|I\/ISFI exGid Nane |grdVaI ues
|Co| S |3
|Fi xedCol s |1
|AI | owUser Resi zi ng|1 - fl exResi zeCol unms
|Scro| | bars |2 - Vertical
|W dth |5655
CommandBut t on [Name |crrdCI ose
Cancel |Tr ue
Caption |&CI ose

2. Add the following statements to the declarations section of For mlL. Ensure that the BI BLI O_PATH constant is set to the
location of BIBLIO.MDB on your workstation.

Option Explicit

Private Const BIBLI O PATH = _

"D:\Program Fil es\M crosoft Visual Studio\VB6\Biblio.MDB"

3. Enter the following code asthe Load event for For nil. Aswith the preceding How-To, the event starts by creating a
Dat abase abject, opening BIBLIO.MDB for use. Then a SQL statement is created, using the VBA function LCase to
convert the string to lowercase, as denoted by the second parameter in the command. (For more information on the LCase
command, search for LCase inthe Visual Basic Help Index.) Note that the constant for the second parameter,

vbPr oper Case, was not used here--some constants might not be accessible by the SQL precompiler used by the DAO
library.

Private Sub Form Load()
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D m dbf Bi bl i o As Dat abase, recSel ect As Recordset
DhmstrSQ As String
DmintCount As Integer, intGidRow As I|nteger
Set dbf Bi bl i o = DBEngi ne. Wr kspaces(0) . OpenDat abase( Bl BLI O_PATH)
Build the query, starting with its SELECT statenent.
Not e the LCase() function; a VBA function, NOT a SQ
function.
strSQL = "SELECT Publishers. Publ D, Publishers. Nane, " & _
"LCase([ Publishers].[Nane], 3) AS CheckedNane " & _
"FROM Publ i shers; "
Run the query to create the recordset.
Set recSelect = _
dbf Bi bl i 0. OpenRecor dset (strSQ., dbOpenSnapshot)
Make sure the query returned at | east one record
I f recSel ect. RecordCount > 0 Then
"Cet the record count & display it on the form
recSel ect. Movelast
i nt Count = recSel ect. Recor dCount
| bl Publ i shers. Caption = "Publisher Names (" & _
CStr(intCount) & "records)"”
“Initialize the grid
Wth grdval ues
.Rows = intCount + 1
.ColWdth(0) = 700: .ColWdth(1l) = 2000:
.Col Wdt h(2) = 4000

.Row = 0: .Col = 0: .Text = "Pub ID"

.Col =1: .Text = "Name"

.Col = 2: .Text = "Nanme After LCase()"
End Wth

"Popul ate the grid

recSel ect. MoveFi r st

For intGidRow = 1 To int Count
Wth grdVval ues

.Row = i nt Gi dRow

.Col = 0: .Text = recSel ect![Publ D

.Col = 1. .Text = recSel ect![ Nane]

.Col = 2: .Text = recSel ect![ CheckedNane]
End Wth

recSel ect. MoveNext
Next int G i dRow
End | f
End Sub

4. Enter the following code asthe Cl i ck event of cndCl ose:

Private Sub cndd ose_d i ck()
End
End Sub

How It Works

The For m_Load() event creates a SQL statement, showing both the raw datain the [ Nane] field and the same data after
processing by the LCase() VBA function to "scrub” the raw data. The recordset datais placed directly into the grid with no
further processing.

Comments

VBA functionality can expand DAO query power enormously, allowing for everything from math functions to string processing
within the SQL. Rather than the tedious and time-consuming process of performing the same action by looping through a
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recordset and using the same VBA function to modify the datafield by field, the ease of using asingle SQL statement should
strongly encourage you to experiment with VBA functionsin Access SQL.

3.11 How do |...

Make bulk updates to database records?

Problem

I need to make an identical change to a number of records that meet certain criteria. How can | accomplish this task with asingle
SQL statement?

TECHNIQUE

In addition to SELECT queries, which create recordsets based on criteria you specify, SQL provides agroup of action query
statements. One type of action query is the UPDATE query, which makes specified changes to a set of records that meet designated
criteria.

An UPDATE query contains the clauses shown in Table 3.15. The example shown in Table 3.15 increasesthe[ Pri ce Each]
field by 3% for each record in the [Parts List] table that hasa[ Part Nunber] beginning with the string " XYZ7" .

Table 3.15. The UPDATE statement.

|CLAUSE Purpose Example

UPDATE [Namesthetable UPDATE [Parts List]

SET Designates the fields to be updated and their new values|SET [ Pri ce Each] = [Price Each] * 1.03
|V\HERE |Specifiesthe records to be updated |V\HERE [Part Number] LIKE "XYZ7*"

You run a SQL action query statement using the Execut e method of the Dat abase object. Assuming that you have a
Dat abase object db, you would run the query shown in the table using this Visual Basic code (the entire statement would
normally appear on oneline):

db. Execut e("UPDATE [Parts List] SET [Price Each] =" & _
"[Price Each] * 1.03 WHERE [Part Number] LIKE *XYZ7'")
Steps

The BIBLIO.MDB file distributed with Visual Basic contains outdated information about four publishers. These publishers were
formerly located on College Ave. in Carmel, IN. They have moved to an address in Indianapolis. The UPDATE.VBP project
updates all four publishers' records to show their new address. It also provides the capability to restore the firms original Carmel
address.

Open the project UPDATE.VBP and run the project. Click the Update button and the form appears as shown in Figure 3.13. Click
the Restore button, and the addresses change to show the Carmel address.

Figure 3.13. The SQL Update form after the update.

1. Create anew project called UPDATE.VBP. Use For nil to create the objects and properties listed in Table 3.16, and save
the form as UPDATE.FRM.

Table 3.16. Objects and properties for the UPDATEr form.

|OBJECT |Pr0perty |Setting
|For m Name For mlL
Capt i on |UPDATEr
|CorrmandButton Narme cndd ose
Cancel (True
Caption|&C ose
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|CorrmandButton Nane cndRest or e

Caption|&Restore

\CommandBut t on [Nane cmdUpdat e
|Capt i on |&Updat e

|Li st Box |Narre |I st Dat a

2. Add the following statements to the declarations section of For m.:

Option Explicit

Private Const BIBLI O PATH = _

"D:\Program Fil es\ M crosoft Visual Studio\VB6\Biblio.NDB"
Private dbfBiblio As Database

3. Add the following code asthe Cl i ck event of cndUpdat e.

Private Sub cndUpdate d i ck()
DimstrSQ As String
On Error GoTo Updat eError
"Build the UPDATE st atenent.
strSQ = "UPDATE Publishers " & _
"SET City = “Indianapolis', " & _
Address = 201 W 103rd St.', " & _
"Zip = 46290" " & _
"WHERE ([City] = "Carnel') AND " & _
(Address LIKE "*11711*Col | ege*' )"
"Execute the update query.
dbf Bi bl i 0. Execut e strSQ
Li st Records "I ndi anapol i s”
On Error GoTo O
Exit Sub
Updat eError:
MsgBox Err. Description, vbExclamation
Exit Sub
End Sub

This procedure builds a SQL UPDATE statement that changes the contents of the[ Ci t y] , [ Addr ess] ,and[ Zi p] fields
for each record that meets the criteria. The criteria are the city being equal to " Car el " and the address containing the
strings” 11711" and" Col | ege" . TheLl KE clausein the address is necessary because BIBLIO.MDB, as supplied, uses
adifferent form of the same address for each of the four publishersat 11711 N. College Ave.

The procedure executes the SQL statement, using the Execut e method of the Dat abase object. It then callsthe
Li st Recor ds subroutine to display the records.

4. Add the following code asthe Cl i ck event of cndRest or e. The cndRest or e routine reverses the action of
cnmdUpdat e, using the same methodology.

Private Sub cndRestore_Cick()
DimstrSQ As String
On Error GoTo RestoreError
"Build the UPDATE st at ement.
strSQ. = "UPDATE Publishers " & _

"SET City = Carnel', " & _

"Address = 11711 N. College Ave.', " & _
"Zip = “46032' " & _
" WHERE ([City] = "Indianapolis') AND " & _

"(Address = "201 W 103rd St.')"
"Execute the update query.
dbf Bi bl i 0. Execute strSQ
Li st Records "Carnel "
On Error GoTo O
Exit Sub
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Rest oreError:

MsgBox Error$, vbExclamation
Exit Sub
End Sub

5. Create the subroutine Li st Recor ds by entering the following code. Li st Recor ds buildsa SQL SELECT statement
that selects records, based on the city name passed as the parameter, and then lists these records in the list box on the form.

Private Sub ListRecords(cityName As String)
DimrecSel ect As Recordset
DmstrSQ. As String, strAddress As String
On Error GoTo ListError
Set the correct street address based on the city nane.
strAddress = IIf(strCty = "Indi anapolis",
"201 W 103rd Sst. ", _
"11711 N. Col | ege Ave.")
Create the recordset for the list box.
strSQL = "SELECT [ Conpany Nane], [Address], [CGty], " &
"[State], [Zip] " & _
"FROM Publ i shers " & _
"WHERE [City] = " & strCGty &" " & _
“"AND [ Address] = " &
strAddress & """
“Construct the recordset.
Set recSelect = _
dbf Bi bl i 0. OpenRecordset (strSQ., dbOpenSnapshot)
"Clear the |ist box
| st Dat a. C ear
“Show each record in the |ist box.
| f recSel ect. RecordCount > 0 Then
recSel ect. MoveFi r st
Do
| st Dat a. Addl t em
Left $(recSel ect! [ Conpany Nane], 10)

& ", " &recSelect![Address] & ", " EL_
recSelect![Cty] _
& ", " &recSelect![State] & " " & _

recSel ect! [ Zi p]
recSel ect . MoveNext
Loop Wiile Not recSel ect. ECF
End If

On Error GoTo O
Exit Sub
Li stError:

MsgBox Err. Description, vbExclamation
Exit Sub
End Sub

6. Add the following code asthe Cl i ck event of cndCl ose:

Private Sub cndd ose_d i ck()
End
End Sub

How It Works

Until the user clicks either the Update or the Restore button, the form just liesin wait. If the user clicks the Update button, the
form executes a SQL statement, modifying any record the statement finds with specific[ Ci t y] and [ Addr ess] field contents,
changingthe[ G ty] ,[ Addr ess] ,and[ Zi p] fields. The Restore performs exactly the same action but reverses the actions
taken by the Update button, searching for the newly altered records and restoring them to their previous values.
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Comments

This method is usually the best way to make bulk updates to records in any database; it gets the database to do the work rather
than the calling application, usually in a more efficient fashion. But, as with any powerful tool, this method can be misused.
Ensure that your WHERE clause incorporates only those records to be changed. Have too "loose" a selection, and records might be
mistakenly altered; this might happen much too quickly for the error to be stopped. Be cautious, and your caution will serve you
well.

3.12 How do |I...

Create and delete tables?

Problem
| need to create atemporary table, useit for awhile, and then get rid of it. How can | accomplish this using SQL?
Technique

SQL provides two statements that allow you to create and delete tables. CREATE TABLE creates a new table, using a name and
field list that you specify. DROP TABLE deletes a named table.

To create atable with CREATE TABLE, you need to pass it two arguments. the name of the table to be created and afield list,
with the field list enclosed in parentheses. The field list consists of a set of field descriptions separated by commas. Each field
description has two parts: afield name and a data type. The field name and data type are separated by a space.

Execute the CREATE TABLE statement by passing it as the parameter of the Execut e method of the Dat abase object. The

following Visual Basic statement creates a new table in the database represented by the Dat abase object variable dbf Test .

The new table is named My Parts and hastwo fields. [ Part Name] , whichisatext field, and [ Quant i t y] , whichisalong

integer.

dbf Test . Execut e(" CREATE TABLE [My Parts] ([Part Name] TEXT, " &
"[Quantity] LONG")

Aswith any table or field name, the brackets are required if the name contains a space, and they are optional if there is no space.
The convention isto capitalize the data type, but this capitalization is not required.

The data type names used by the Jet database engine do not exactly match the names required by SQL. Table 3.17 shows the SQL
data types and the corresponding Jet data type for each.

Table 3.17. SQL data types used by CREATE TABLE and their corresponding Jet database engine

data types.

|SQL DATA TYPE |Equival ent Jet Data Type
|BI NARY |N/A--for queries on attached tables that define a Bl NARY data type
|BI T |YeS/NO

|BYTE |Numeric—-Byte
|COJNTER |Counter

|CURRENCY |Currency

|DATETI ME |Date/Time

|SI NGLE |Numeric--Si ngle
|DC1JBLE |Numeric--DoubIe
SHORT Numeric--I1nteger

LONG Numeric--Long

|L(]\IGT EXT |Memo

|L(]\|GBI NARY |OLE objects
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TEXT Text

The DROP TABLE requires just one argument--the name of the table to be removed from the database. Like CREATE TABLE,
the DROP TABLE statement is executed through the Execut e method of the Dat abase object. The following Visual Basic
statement del etes the table My Parts from the database represented by dbf Test :

dbf Test . Execute("DROP TABLE [My Parts]")
Steps

The NEWTABLE.VBP project lets you create tablesin BIBLIO.MDB and assign the table's fields using any data type. Open the
project NEWTABLE.VBP and run the project. The form shown in Figure 3.14 appears.

Figure 3.14. The QL Create Table form at startup.

Click the List Tables button, and the form shown in Figure 3.15 appears. This form lists the tables currently in BIBLIO.MDB.
Click Close to return to the Table Creator form.

In the Table Name text box, type any legal table name. In the Field Name text box, type afield name; then select afield type from
the drop-down list. Click Add Field to create the field. Create several additional fields; for each field, type afield name, select a
field type, and click Add Field. When you have several fields defined, the form will appear as shown in Figure 3.16. Click Create
Tableto add the table to BIBLIO.MDB. The table name and field names will disappear to prepare the Table Creator form to create
another table. You can click List Tables to see your table BIBLIO.MDB.

After you've created several tables, click List Tables. Select one of the tables you created and click Delete. (The program will not
let you delete atable with datain it, so you will not be able to delete any of the original BIBLIO.MDB tables.) The table
disappears from the table list.

Figure 3.15. The Table List form, showing table names.

Figure 3.16. The SQL Create Table form, with new fields added.

1. Create anew project called NEWTABLE.VBP. Rename For i to f r miVRi n, create the objects and properties listed in
Table 3.18, and save the form as NEWTABLE.FRM.

Table 3.18. Objects and properties for the Table Creator form.

|OBJECT |Property |Setting
|For m Narne frmvai n
Caption|Chapter 3.12 Exanple - Table Creator
|CorrmandBut t on [Nane cndLi st Tabl es
Caption|&Li st Tabl es
|CorrrrandBut t on|Nane cndCr eat eTabl e
|Capti on|Or eate &Tabl e
|ComTandBut t on|Narre |crm|Rem)veFi el d
|Capti on|&Rem)ve Fiel d
|CommndBut t on|NarTe |crmIAddFi eld
|Capti on|&Add Fi el d
|Def aul t |Tr ue
|OorrmandButt0n Narme cndd ose
Cancel (True
Caption|&C ose

|ConrboBox Nane cboFi el dTypes
Style |2 - Dropdown Li st
|Li st Box Name | st Fiel ds
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|Text Box Narme t xt Fi el dNane
|Text Box Name t xt Tabl eNane
|Labe| Nane | bl Tabl eNane
|Capt i on |&Tab| e Nane:
|Labe| |Narre |I bl Fi el dName
|Capti on|&Fi el d Nane:
|Labe| |Narre |I bl Fi el dType
|Capti on|Fi el d T&ype:
|Labe| Nane | bl Fi el dLi st
Caption|Field Li&st:

2. Insert anew form into the project. Renameit f r mrabl eLi st , create the objects and properties listed in Table 3.19, and
save the form as TABLIST.FRM.

Table 3.19. Objects and properties for the Current Tables form.

|OBJ ECT Property Setting

|For m Nane frnTabl eLi st
Border Styl e|3 - Fixed D al og
Caption Chapter 3.12 Exanple - Tabl e List
|MaxBut ton [Fal se

|M nBut t on |Fa| se

|Com1andBut t on|NarTe |crm|DeI ete
|Capti on |&De| ete

|CommndButton Name |cijI ose
Caption |CI ose

|Li st Box Narme | st Tabl es
Sorted True

3. Add the following statements to the declarations section of f r mvai n:

Option Explicit

Private Const Il egal Characters = "[].!""

Private Const FIELDNAME = 1

Private Const TABLENAME = 2

Private Const BIBLIO PATH = _

"D:\Program Fil es\M crosoft Visual Studio\VB6\Biblio.MDB"

4. Enter the following code for the For m Load event for f r mVRi n:

Private Sub Form Load()
"Fill the Field Type conbo box.
Fi || TypelLi st
End Sub
5. CreatetheFi | | TypeLi st subroutineinf r mvai n with the following code. This procedure fills the drop-down list
with the available data types, using the Jet database engine names.

Sub Fill TypelLi st ()
"Fill the Field Type conbo box with types of available fields
Wth cboFi el dTypes
. Addltem " Count er"”
. Addl tem " Currency"
. Addl tem " Dat e/ Ti ne"
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. Addl tem " Menp"
. Addl tem " Nunber: Byte"
. Addl tem "Nunber: |nteger"
. Addl tem " Nunber: Long"
. Addl tem " Nunber: Singl e"
. Addl t em " Nunber: Doubl e"
. Addl tem "OLE Obj ect”
.Addltem " Text"
. Addl tem " Yes/ No"
End Wth
End Sub

6. Enter the following code asthe Cl i ck event of f r mVRi n'scndLi st Tabl es. Thissubroutine displaystheLi st
Tabl es form modally.

Private Sub cndLi st Tabl es_dick()
Di splay the Table List form nodally.
frmrabl eLi st. Show vbModal
End Sub

7. Enter the following code asthe O i ck event of f r mVai n'scndAddFi el d. ThecndAddFi el d routine first calls the
Legal Nanme function to verify that the user has entered a legal field name and verifies that the user has selected afield
type. It then trand ates the data type shown in the drop-down list from the Jet name to the SQL name. It formats the field
name and data type and adds it to the field list. It then clears the field name and field type for entry of the next field.

Private Sub cndAddField _dick()
Dim strFieldType As String
“Check first if the Field Name text box contains a | egal nane
| f Legal Nane( FI ELDNAME) Then
“If it does, check if the Field Type has been sel ected.
| f cboFi el dTypes. Listindex > -1 Then
“If both criteria are satisfied, store the SQL field
“type in the strFiel dType string.
Sel ect Case cboFi el dTypes. Text
Case "Counter™

strFi el dType = "COUNTER"
Case "Currency"

strFi el dType = " CURRENCY"
Case "Date/Ti nme"

strFi el dType = "DATETI MVE"

Case " Meno"

strFi el dType = "LONGIEXT"
Case "Nunber: Byte"

strFi el dType = "BYTE"
Case "Nunber: Integer"

strFi el dType = " SHORT"
Case "Nunber: Long"

strFi el dType = "LONG'
Case "Nunber: Single"

strFi el dType = "SI NGE"
Case "Nunber: Doubl e"

strFi el dType = " DOUBLE"
Case "OLE Object”

strFi el dType = " LONGBI NARY"
Case "Text"

strFiel dType = "TEXT"
Case "Yes/ No"

strFieldType = "BI T"

End Sel ect
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"Add the new field to the Field List |ist box.
IstFields. Addltem "[" & txtFieldName & "] " & _
strFi el dType
"Reset the Field Nane and Field Type controls.

txt Fi el dName = ""
cboFi el dTypes. Listlndex = -1

El se
MsgBox "You nust select a field type.", vbExclamation
End If
End If

End Sub

8. Create the Legal Nare functioninf r mVRi n by entering the following code. The function performs a number of
checks to verify that the name entered by the user as atable name or field name is acceptabl e to the Jet engine. For each
check, it generates a user-defined error if the name fails the test. The error-handling code displays a message that explains
to the user what the problem is and then returns Fal se to the calling routine. If the name passes al the tests, the

error-handling code is never called, and the function returns Tr ue.

Function Legal Nane(i nt NameType As Integer) As Bool ean
Dmi As Integer
Di m strObj ect Name As String
D m dbf Bi bl i o As Dat abase, tdf NewTabl e As Tabl eDef
On Error GoTo Il egal Name
" Dependi ng on the type of nanme bei ng checked, store either
“the field or table nane text box contents.
I f intNameType = FI ELDNAME Then
strObj ect Name = t xt Fi el dNane
El se
st rQbj ect Name = t xt Tabl eNane
End If
“If blank, raise an error.
I f Len(strObjectNane) = 0 Then Err. Raise 32767
“If it has a | eading space, raise an error.
| f Left$(strObjectName, 1) =" " Then Err.Rai se 32766
“If it contains any of the characters in the
"1l egal Characters constant, raise an error
For i =1 To Len(lIl1legal Characters)
If InStr(strCbjectNanme, Md(IlIIegal Characters,
i, 1)) >0 Then Err. Rai se 32765
Next i
“If it contains any ANSI character from Chr$(0) to
"Chr$(31), (you guessed it) raise an error.
For i =0 To 31
If InStr(strCbjectNane, Chr(i)) >0 _
Then Err. Rai se 32764
Next i
“Check if the field or table nane already exists. |If so,
‘raise an error.
I f intNameType = FI ELDNAME Then
For i = 0 To IstFields.ListCount - 1
If strCbjectNane = IstFields.List(i) _
Then Err. Rai se 32763
Next i
El sel f intNanmeType = TABLENAME Then
Set dbfBiblio =
DBENngi ne. Wr kspaces(0) . OpenDat abase( Bl BLI O PATH)
For Each tdf NewTabl e I n dbfBiblio. Tabl eDefs
I f tdf NewTabl e. Name = strCbj ect Name _
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Then Err. Rai se 32762
Next
End If
“If they' ve nanaged to get through all that validation
“the function should be True, to indicate success.
Legal Nane = True
On Error GoTo O
Exit Function
II'l egal Nane:
DimstrErrDesc As String, context As String
"Note the use of an |If statenment to reduce code si ze.
context = I1f(intNaneType = FIELDNAME, "field nane",
"tabl e name")
"Build an error nessage based on the user-defined error that

“occurred.
Sel ect Case Err. Nunber
Case 32767
strErrDesc = "You nust enter a " & context & "."
Case 32766
strErrDesc = "The " & context & _
" cannot begin with a space.”
Case 32765
strErrDesc = "The " & context & _
" contains the illegal character " & _
Md(IlIIegal Characters, i, 1) & "."
Case 32764

strErrDesc = "The " & context & _
" contains the control character " & _
"With the ANSI value" & Str$(i) & "."
Case 32763
strErrDesc = "The field nane " & strObjectNane & _
" already exists in the field nane list."
Case 32762
strErrDesc = "The table nane " & strCbjectNane & _
" already exists in the database " & _
Bl BLI O PATH & "."
Case El se
Vi sual Basic's default error nessage.
strErrDesc = Err.Description
End Sel ect
MsgBox strErrDesc, vbExclamation
"The function indicates Fal se, or failure.
Legal Nane = Fal se
Exit Function
End Function

9. Enter the following code asthe O i ck event of f r mVai n'scndRenoveFi el d. This procedure deletes the field
selected by the user.
Private Sub cndRenoveFi el d _Cick()
If the user has selected a field, renmove it fromthe |ist.
O herw se, just ignore the click

If IstFields.Listlndex > -1 Then | stFields. Renoveltem _

| st Fi el ds. Li st ndex

End Sub
10. Enter the following code asthe Cl i ck event of f r mVai n'scndCr eat eTabl e. Thisprocedure callsLegal Nane to
verify that the table name is acceptable and verifies that the user has defined at least onefield. It creates the field list for the

~
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SQL statement by reading through the datain | st Fi el ds and building acomma-delimited string from the entries in that
list box. It then builds the SQL statement and uses the Execut e method of the Dat abase object to create the table.

Private Sub cndCreateTabl e_Cick()

DmstrSQ As String, strFieldList As String
Dmi As Integer
Di m dbf Bi bl i o As Dat abase
On Error GoTo CreateTabl eError

Screen. MousePoi nter = vbHour gl ass

| f Legal Nane( TABLENAME) Then

If IstFields.ListCount > 0O Then

strFieldList =" (" & IstFields.List(0)
For i =1 To IstFields.ListCount - 1
strFieldList = strFieldList &", " &

| stFields.List(i)

Next i

strFieldList = strFieldList & ")

strSQ = "CREATE TABLE [" & txtTableName & "]"
& strFieldList

Set dbf Bi bl i o = DBEngi ne. Wr kspaces(0).
OpenDat abase( Bl BLI O_PATH)

dbf Bi bl i 0. Execute (strSQ)

Screen. MousePoi nter = vbDef aul t

MsgBox "Tabl e created successfully."”

t xt Tabl eName = ""

| st Fi el ds. d ear

El se

Screen. MousePoi nter = vbDef aul t

MsgBox "You nust define at |east one field.",
vbExcl amat i on

End If
End If
On Error GoTo O

Exit Sub
Creat eTabl eError:

Scr een. MousePoi nter = vbDef aul t

MsgBox Error$, vbExclamation
Exit Sub
End Sub
11. Enter the following code asthe Cl i ck event of f r mVai n'scndCl ose. Unlike most of thecndC ose_C i ck
eventsin previous How-To's, this one has a bit more to it. If the user has entered a partial table definition (as determined by
atable name or one or more created fields), a message box appears, asking the user whether to abandon the current creation,
and it requiresaYes or No answer. If the user answers Y es, the program ends. If there is no partia table definition, the
program ends without showing the message box.

Private Sub cnmdd ose_dick()
DimstrErrDesc As String
If the user has entered a partial table definition, make
sure that the user wants to abandon it. If so, end the

program
If txtTabl eName <> "" O |stFields.ListCount > 0 Then
strErrDesc = "Do you want to abandon operations on " & _

"the current table?"
| f MsgBox(strErrDesc, vbQuestion + vbYesNo +
vbDef aul t Butt on2) = vbYes Then
End
End If
El se
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No partial table definition, so just end the program
End
End If
End Sub

12. Switch tof r nirabl eLi st . Enter the following code into the declarations section of f r mlabl eLi st , modifying the
path in the Const statement to point to your copy of BIBLIO.MDB.

Option Explicit

Private Const BIBLI O PATH = _

"D:\Program Fil es\M crosoft Visual Studio\VB6\Biblio.MDB"

13. Enter the following code asf r mTabl eLi st 'sFor m Load event. ThiscallstheLi st Tabl es subroutine, explained
in the next step, tofill thel st Tabl es list box with the database's tables.

Private Sub Form Load()
Fill the list box with the current non-systemtables in
Bl BLI O. MDB.
Li st Tabl es
End Sub

14. Createthe Li st Tabl es subroutineinf r mrabl eLi st by entering the following code. Li st Tabl es iscaled when
the form loads and when the user deletes atable. It usesthe Tabl eDef s collection of the Dat abase object to build alist
of tablesin the BIBLIO.MDB database. The Tabl eDef s collection contains one record for each table in the database,
including the (normally hidden) system tables. Because the Nane property of all system table Tabl eDef objects begins
with the string " MBSy s" , this procedure assumes that any table starting with that string is a system table and ignoresiit. The
names of all other tables get added to thel st Tabl es list box.

Private Sub ListTabl es()
Di m dbf Bi bl i o As Dat abase, tdf Tabl eLi st As Tabl eDef
On Error GoTo ListError
Scr een. MousePoi nt er = vbHour gl ass
"Clear the |list box, then open the database.
| st Tabl es. d ear
Set dbfBiblio = _
DBENngi ne. Wr kspaces(0) . OpenDat abase( Bl BLI O_PATH)
Cycle through the table definitions in Bl BLI O PATH.
If the table is a systemtable (nane begins with Mys),
ignore it. Gtherwise, add it to the |ist.
For Each tdf Tabl eLi st I n dbfBiblio. Tabl eDefs
I f Left$(tdfTabl eList.Nanme, 4) <> "Msys" Then _
| st Tabl es. Addl t em t df Tabl eLi st . Nane
Next
Scr een. MousePoi nt er = vbDef aul t
On Error GoTo O
Exit Sub
ListError:
Screen. MousePoi nter = vbDef aul t
MsgBox Err. Description, vbExclamation
Unl oad f rnirabl eLi st
Exit Sub
End Sub

15. Enter the following code asthe Ol i ck event f r mTabl eLi st 'scndDel et e. DROP TABLE deletes a table whether
or not the table contains data. Because you do not want to delete any tables with data, this procedure checks to make sure
that the table is empty and then deletesit.
Private Sub cndDel ete_O i ck()
D m dbf Bi bl i o As Dat abase
On Error GoTo Del et eError
Scr een. MousePoi nt er = vbHour gl ass
"If atable is selected, then continue
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| f | stTables.Listlndex > -1 Then
“Confirmthat the table has no records
I f Tabl el senpty() Then
" Delete the selected table from Bl BLI O PATH.
Set dbfBi bli o = DBEngi ne. Wr kspaces(0).
OpenDat abase( Bl BLI O _PATH)
dbf Bi bl i 0. Execute ("DROP TABLE [" & _
| st Tabl es. Text & "]")
Display the nodified Iist of tables.
Li st Tabl es
Scr een. MousePoi nter = vbDef aul t
El se
"The table has records, so informthe user.
Scr een. MbusePoi nter = vbDef aul t
MsgBox | st Tabl es. Text & " is not enpty.",
vbExcl amati on

End |f
El se
"No tabl e has been chosen, so informthe user.
Screen. MbusePoi nter = vbDef aul t
MsgBox "You have not selected a table to delete.",
vbExcl anati on

End If
On Error GoTo O
Exit Sub
Del et eError:

Scr een. MousePoi nter = vbDef aul t
MsgBox Err. Description, vbExclamation
Unl oad frnTabl eLi st

Exit Sub

End Sub

16. Create the Tabl el sEnpt y function by entering the following code into f r mrabl eLi st . Thisfunction returns
Tr ue if thetable currently selected in| st Tabl es isempty.

Function Tabl el sEmpty() As Bool ean
Di m dbf Bi bl i o As Dat abase, tdf Tabl eLi st As Tabl eDef
On Error GoTo Tabl el sEnpt yError
Set dbfBiblio =
DBENngi ne. Wr kspaces(0) . OpenDat abase( Bl BLI O_PATH)
Cycle through the table definitions in Bl BLI O PATH.
When the table currently selected in |IstTables is found,
check to see whether it has records. If it does not,
return True; otherw se, return Fal se.
For Each tdf Tabl eLi st I n dbfBiblio. Tabl eDefs
I f tdf Tabl eLi st. Name = | st Tabl es. Text Then

Tabl el sEnpty = || f(tdf Tabl eLi st. RecordCount = 0, _
True, Fal se)
Exit For
End | f

Next
On Error GoTo O
Exit Function
Tabl el senpt yError:
MsgBox Err. Description, vbExclamation
Unl oad f rnirabl eLi st
Exit Function
End Function
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17. Enter the following code asthe Cl i ck event of f r nTabl eLi st 'scndC ose:

Private Sub cndd ose_d i ck()
Unl oad frnirabl eLi st
End Sub

How It Works

Thef r mvai n form essentially buildsa CREATE TABLE SQL statement by using the table namelisted inthel st Tabl es
control, with thefieldslisted inthel st Fi el ds list box. This might seem greatly simplified, but it guides all the reasoning
behind the code added in this How-To.

Themain action occursinthecndCr eat eTabl e_C i ck event of f r mVai n. Here, based on the choices the user made
regarding the name of the table and the name and type of the fields to be added, the CREATE TABLE SQL statement is
concatenated and executed. Clicking the cndLi st Tabl es button displays alist of existing tablesin the Access database in case
the user wants to rewrite an existing empty table. (The Tabl el sEnpt y function is used to ensure that valu-able data is not
overwritten; the program will destroy only an empty table.) ThecboFi el dTypes combo box allows the program to filter the
various field types in a manner accessible to the user.

Comments

One of the key itemsto remember in this How-To is the destructive behavior of the CREATE TABLE statement, as mentioned in
step 15. If aCREATE TABLE statement isissued defining a table with the same name as one that already exists in the Access
database, it destroys the existing table. Although this behavior is not true across al database platforms, it's usually better to be safe
than sorry and include aroutine similar to the Tabl el sEnpt y function in thisHow-To.

3.13 How do |I...

Append and delete records?

Problem

| have atable to which I'd like to add records that are built from records in other tables. I'd also like to delete records based on
criterial specify. How can | accomplish these tasks with SQL?

Technique

SQL providestwo statements, the | NSERT | NTOand DELETE statements, that append records to a table and del ete records from
atable, respectively.

THE | NSERT | NTOSTATEMENT
SQL's| NSERT | NTOstatement is used to append records to an existing table. The | NSERT | NTO statement has three clauses,
shown in Table 3.20.

Table 3.20. The syntax of the INSERT INTO statement.

CLAUSE Purpose Example
| NSERT | NTO|Namesthetableand fields|l NSERT | NTO [ Publ i sher Titles] ([Nanme], [Title])
into which data are to be
inserted
SELECT Names the fields from SELECT Publishers.Nane, Titles.Title
which data are to be taken
FROM Names the table or other |FROM Publ i shers INNER JO N Titles ON Publishers. Publ D=
source of the data Titl es. Publ D

The | NSERT | NTOclause takes two parameters, the table name ([Publisher Titles] in the example) and the field names into
which data are to be inserted. The field names are enclosed in parentheses and delimited by commas.

The SELECT clause statement consists of alist of fields from which the data to be inserted into the fields named in the | NSERT
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I NTOclause will be drawn. There must be a one-to-one correspondence between the fieldsin the | NSERT | NTOclause and the
fieldsin the SELECT clause. If you have more | NSERT | NTOfields than SELECT fields, or vice versa, an error will result. If
the field names are from multiple tables--as in the example--and if the names are ambiguous (that is, both tables have fields with
the same names), they must be qualified with the table names.

The FROMclause statement names the table or other source of the fields named in the SELECT clause. In the example, the FROM
clause names not asingle table but a pair of tableslinked by an 1 NNER JO N. (See How-To 3.6 for detailson | NNER JO Ns.)

Aswith other SQL action queries, you run the | NSERT | NTOclause by using it as the argument for the Execut e method of the
Dat abase object. To execute the query shown in the table against a database object represented by the variable dbf Test , you
would create the following Visual Basic statement (note the continuation character):

dbf Test . Execut e(" I NSERT | NTO [ Publ i sher Titles] ([Nane], " &
"[Title]) SELECT Publishers.Nanme, " & _
"Titles.Title FROM Publishers INNER JON Titles ON" & _
"Publishers.PublD = Titles. Publ D")

The DELETE Statement

Use the SQL DELETE statement to delete records from atable, based on criteriayou specify in the DELETE statement. The
DELETE statement has the syntax shown in Table 3.21.

Table 3.21. The syntax of the DELETE statement.

|CLAUSE |Purpose |Examp|e
|DELETE FRC]\/I|NamesthetabIefrom which records are to bedeleted|DELETE FROM [ Publ i sher Titles]
|V\HERE |Criteriathat select records for deletion |V\HERE [ Publication Date]

Execute the DELETE statement by passing it as the parameter to the Execut e method statement of the Dat abase object. If you
have aDat abase object variable named dbf Test , this Visua Basic statement executes the SQL shown in the table:

dbf Test . Execut e( " DELETE FROM [ Publ i sher Titles] WHERE [ Publication Date] <= 1990")
Steps

Open and run the project UPDATE.VBP. Click the Create Table button and then the Append Records button. These two actions
create a table named [Publisher Titles], fill it with records, and display the records in the form, as shown in Figure 3.17. Notice the
titles from Addison-Wesley on your screen. (Y ou might need to scroll down to see them.)

Figure 3.17. The SQL Insert Into form, showing appended records.

Click the Delete Records button. The Select Publisher form shown in Figure 3.18 appears. Select Addison-Wesley and click OK.
The previous form reappears with the list refreshed to show the records currently in the [Publisher Titles] table. Notice that the
Addison-Wesley titles are missing.

Figure 3.18. The Publisher List form, showing publisher names.

1. Create anew project called APPEND.VBP. Rename For niL to f r mVAi n, create the objects and properties listed
in Table 3.22, and save the form as APPEND.FRM.

Table 3.22. Objects and properties for the Append and Delete form.

|OBJECT |Property |Setting
|For m |Narre |f r mVai n

|Capti on|Chapt er 3.13 - Exanple
|Li st Box |Nama |I st Dat a

|Sort ed |Tr ue
|CommndButt0n Nane cndDel et eRecor ds
Caption|&Del et e Records
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|CorrmandButton Nane cndCl ose
Capti on|&Cl ose
\CommandBut t on [Nane cndDr opTabl e

|Capti on|D&rop Tabl e
|ComTandBut ton |Narre |crmIAppendRecor ds

|Capti on|&Append Recor ds
|CommndBut ton |Narre |crmICr eat eTabl e

|Capti on|Cr eate &Table

2. Insert anew form into the project. Renameittof r nSel ect Publ i sher, create the objects and properties listed in
Table 3.23, and save the form as PublisherSelect. FRM.

Table 3.23. Objects and properties for the Select Publisher form.

|OBJECT Property |Setting

|For m Name f rnSel ect Publ i sher
Border Styl e|[3 - Fixed D al og
Caption Chapter 3.13 - Publisher List
MaxButton |Fal se
M nButton |Fal se

|ComTandBut ton |Narre cmdOK
|Capt i on |&G<
|Def aul t |Tr ue

|CommndBut ton |Narre |cijanceI
|Capt i on |&Cancel

|CheckBox Name |ctheI et eAl |
Caption &Del ete All

|Li st Box Narme | st Publ i shers
Sorted True

3. Add the following statements to the declarations section of f r mvai n:

Option Explicit

Private Const BIBLI O PATH = _

"D:\Program Fil es\M crosoft Visual Studio\VB6\Biblio.MDB"
Private strPublisherToDelete As String

Private dbfBiblio As Database

4. Enter the following code asin the Load event of f r mVRi n. The For m_Load code checks to see whether the [Publisher
Titles] table exists in the database and, if it exists, whether it has any records. It then enables and disables the appropriate
command buttons.

Private Sub Form Load()
Di m tdf Tabl e As Tabl eDef
Di m bl nTabl eFound As Bool ean
On Error GoTo LoadError
bl nTabl eFound Fal se
“Open the dat abase.
Set dbfBiblio
DBENngi ne. Wr kspaces(0) . OpenDat abase( Bl BLI O_PATH)
“lterate through the Tabl eDefs collection. |If the table
""Publisher Titles" is found, configure the
“forms buttons appropriately.
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For Each tdf Table I n dbfBiblio. Tabl eDefs
If tdf Tabl e. Nane = "Publisher Titles" Then
bl nTabl eFound = True
cndDr opTabl e. Enabl ed = True
cndCr eat eTabl e. Enabl ed = Fal se
| f tdf Tabl e. RecordCount > O Then
cndDel et eRecor ds. Enabl ed = True

cndAppendRecor ds. Enabl ed Fal se
FillList

El se
cndDel et eRecor ds. Enabl ed = Fal se
cndAppendRecor ds. Enabl ed = True

End | f

Exit For

End If

Next
“If the table is not found, configure the form s buttons
“appropriately.
| f bl nTabl eFound = Fal se Then
cndDr opTabl e. Enabl ed = Fal se
cndCr eat eTabl e. Enabl ed = True
cndAppendRecor ds. Enabl ed = Fal se
cndDel et eRecor ds. Enabl ed Fal se
End If
On Error GoTo O
Exit Sub
LoadError:
MsgBox Err. Description, vbExclamation
Unl coad Me
Exit Sub
End Sub

5. CreatetheFi | | Li st subroutinein f r mvRai n by entering the following code. The Fi | | Li st routine fills the list box
| st Dat a with the records from the [Publisher Titles] table.

Sub FillList()
DimrecSel ect As Recordset
DmstrSQ As String
On Error GoTo FillListError
"Clear the list box.
| st Dat a. Cl ear
"Get all the records fromthe Publisher Titles table.
Set recSel ect = dbfBiblio.OpenRecordset( _
"SELECT * FROM " & _
“[ Publisher Titles]",
dbOpenSnapshot)
"Put the records into the |ist box.
| f recSel ect. RecordCount > 0 Then
recSel ect. MoveFi r st
Do Until recSel ect. ECF
| st Dat a. Addltem recSel ect![Nanme] & ": " &
recSelect![Title]
recSel ect. MbveNext

Loop
End I f
On Error GoTo O

Exit Sub
FillListError:
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MsgBox Err. Description, vbExclamation
Exit Sub
End Sub

6. Enter the following code asthe C i ck event for f r mvai n'scndCr eat eTabl e. This code creates the [ Publisher
Titles] table. Refer to the preceding How-To for information on the CREATE TABLE statement.

Private Sub cndCreateTabl e_Cick()
DmstrSQ As String

On Error GoTo CreateTabl eError
"Build the CREATE TABLE st at enent.
strSQ = "CREATE TABLE [Publisher Titles] " & _
"([Nane] TEXT, [Title] TEXT)"
"Execute the statenent. Since it's an action query,
"you don't use the OpenRecordset command. It would
“fail, since an action query does not return a recordset.
dbf Bi bl i 0. Execute (strSQL)
"Configure the formls buttons appropriately.
cndCr eat eTabl e. Enabl ed = Fal se
cndDr opTabl e. Enabl ed = True
cndAppendRecor ds. Enabl ed = True
On Error GoTo O
Exit Sub
Creat eTabl eError:
MsgBox Err. Description, vbExclamation
Exit Sub
End Sub

7. Enter the following code asthe Cl i ck event for f r miVi n'scndDr opTabl e. This code deletes the [Publisher Titles]

table. Refer to the preceding How-To for information on the DROP TABLE statement.

Private Sub cndDropTabl e _dick()
Di m dbName As String
On Error GoTo DropTabl eError
"Build & execute the DROP TABLE st at enent.
dbf Bi bl i 0. Execute ("DROP TABLE [Publisher Titles]")
“Configure the formis buttons appropriately.
cndDr opTabl e. Enabl ed = Fal se
cndCr eat eTabl e. Enabl ed = True
cndAppendRecor ds. Enabl ed = Fal se
cndDel et eRecor ds. Enabl ed = Fal se
"Clear the |ist box.
| st Dat a. C ear
On Error GoTo O
Exit Sub
DropTabl eError:
MsgBox Err. Description, vbExclamation
Exit Sub
End Sub
8. Enter the following code asthe T i ck event for f r mvai n'scrmdAppendRecor ds. This command builds the SQL
statement that will append the records to the database and then executes the statement. The SQL statement isidentical to
that shown in Table 3.20.

Private Sub cndAppendRecords_d i ck()
DhmstrSQ As String
On Error GoTo AppendRecordsError
Scr een. MousePoi nt er = vbHour gl ass
"Build the | NSERT | NTO st at enent
strS@L = _
"I NSERT I NTO [Publisher Titles] ( [Nane], Title ) " &
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"SELECT Publishers.Nane, Titles. Title " & _
"FROM Publ ishers INNER JON Titles " & _
"ON Publishers.PublD = Titl es. Publ D'
"Execute the statenent.
dbf Bi bl i 0. Execute (strSQ)
"Fill the list box via the FillList subroutine.
FillList
“Configure the formis buttons appropriately.
crmdDel et eRecor ds. Enabl ed = True
cndAppendRecor ds. Enabl ed = Fal se
Scr een. MousePoi nter = vbDef aul t
On Error GoTo O
Exit Sub
AppendRecor dsError:
Scr een. MousePoi nter = vbDef aul t
MsgBox Err. Description, vbExclamation
Exit Sub
End Sub

9. Enter the following code asthe C i ck event for f r mVai n'scndDel et eRecor ds. This procedure deletes the
designated records from the database. It callsthe Get Publ i sher function of f r nSel ect Publ i sher , returning
avauetobeplacedinst r Publ i sher ToDel et e. Then it examines the public variable

strPublisherToDel et e;if strPubl i sher ToDel et e isan empty string, it indicates that the user wants to
cancel the deletion, so no records are deleted. If st r Publ i sher ToDel et e is" * ", the user wantsto delete all the
records. Otherwise, f r nSel ect Publ i sher containsthe name of the publisher whose titles the user wantsto
delete. The procedure builds the appropriate SQL DELETE statement and then executes the statement.

Private Sub cndDel et eRecords_d i ck()
DmstrSQ As String
On Error GoTo Del et eRecordsError
“Use the CetPublisher function on frnBel ect Publisher to return
“a publisher to delete.
strPubl i sher ToDel ete = frnBel ect Publ i sher. Get Publ i sher
“If one is selected, then delete it.
| f strPublisherToDelete <> "" Then
"Buil d the DELETE st atenent.
strSQL = "DELETE FROM [ Publ i sher Titles]"
“If the publisher to delete isn't the * wildcard, then
"nmodi fy the SQL to choose the sel ected publisher(s).
| f strPublisherToDelete <> "*" Then
strSQ = strSQL & _
" WHERE [ Publisher Titles].[Nanme] =" &
& strPublisherToDelete & """"

End | f
"Execute the statenent.
dbf Bi bl i 0. Execute (strSQL)
"Fill the list box.
FilllList
End | f
cndAppendRecor ds. Enabl ed
cndDel et eRecor ds. Enabl ed
Exit Sub
Del et eRecor dsError:
MsgBox Err. Description, vbExclamation
Exit Sub
End Sub

10. Enter the following code asthe Cl i ck event for f r mVRi n'scndC ose:

(I stData.ListCount = 0)
(I stData.ListCount > 0)

http://www.pbs.mcp.com/ebooks/1571691529/ch03/ch03.htm (51 of 66) [9/22/1999 1:57:50 AM]



Visual Basic 6 Database How-To -- Ch 3 -- CREATING QUERIES WITH SQL

Private Sub cnmdd ose_Cick()
End
End Sub

11. Switchtof r mPubl i sher Sel ect and enter the following code into the declarations section. Modify the path in the
Const statement to point to your copy of BIBLIO.MDB.
Option Explicit
Private Const BIBLI O PATH = _
"D:\Program Fi |l es\M crosoft Visual Studio\VB6\Biblio.NVDB"
Private strPublisherToDelete As String

12. Enter the following code asthe Load event for f r nSel ect Publ i sher . Onloading, the form builds a recordset of
publisher namesin the [Publisher Titles] table through a SQL SELECT statement with the DI STI NCT keyword. (See
How-To 3.2 for information on the DI STI NCT keyword.) It uses that recordset to fill thel st Publ i sher s list box.

Private Sub Form Load()
Di m dbf Bi bl i o As Dat abase, recSel ect As Recordset
DmstrSQ As String
On Error GoTo LoadError
Set dbfBiblio = _
DBENngi ne. Wr kspaces(0) . OpenDat abase( Bl BLI O_PATH)
strSQ. = "SELECT DI STI NCT [ Nane] FROM [ Publisher Titles]"
Set recSel ect = dbfBiblio. OpenRecordset (strSQL)
| f recSel ect. RecordCount > 0 Then
recSel ect. MoveFi r st
Do Until recSel ect. ECF
| st Publ i shers. Addltem recSel ect! [ Nane]
recSel ect. MoveNext

Loop
End | f
On Error GoTo O
Exit Sub
LoadError:

MsgBox Err. Description, vbExclamation
strPublisherToDel ete = ""

Me. Hi de
Exit Sub
End Sub

13. Enter the following code asthe Cl i ck event for f r nSel ect Publ i sher 'scndOK. This procedure sets the public
variablest r Publ i sher ToDel et e. If the user has clicked the Delete All button, st r Publ i sher ToDel et e isset to
thestring " *" . Otherwise, st r Publ i sher ToDel et e isset to the name of the selected publisher.

Private Sub cnmdOK _Cick()
I f chkDel eteAl |l Then
strPubl i sher ToDel ete = "*"
Me. Hi de
El self | st Publishers. Listlndex > -1 Then
strPubl i sher ToDel ete = | st Publ i shers. Text
Me. Hi de
End If
End Sub

14. Enter the following code asthe Dbl Cl i ck event for f r nSel ect Publ i sher'sl st Publ i sher s. Thisallowsthe
program to call thecndOK_Cl i ck event, preventing duplication of code. A double-click of the Publishers list brings about
exactly the same result as if the user had selected a publisher with a single left-click and then clicked the OK button.

Private Sub | stPublishers_Dbl dick()
cmdOK _C i ck
End Sub

15. Enter the following code asthe Cl i ck event for f r mSel ect Publ i sher'scndCancel . This code ensures that the
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st r Publ i sher ToDel et e string is blank, preventing the calling form's code from inadvertently deleting a publisher.
Note that the form is hidden (as opposed to unloaded) here. Thisform is called by the Get Publ i sher public function and
is unloaded by that function.

Private Sub cndCancel _dick()
strPublisherToDel ete = ""
Me. Hi de

End Sub

16. Enter the following code to create the Get Publ i sher method for f r nSel ect Publ i sher . Thisisapublic
function, allowing you to use this form like a dialog box, resulting in this function being sent back to the calling form. Y ou
will find that this method for using formsis preferable to the "one use" form in many situations, especially when a"generic"
form is used for multiple purposes.

Publ i c Function GetPublisher() As String
Me. Show vbMbdal
CGet Publ i sher = strPublisherToDel ete
Unl oad Me

End Function

How It Works

When the user clicksthecnmdCr eat eTabl e button, a CREATE TABLE statement is executed (for more information on the
CREATE TABLE statement, see the preceding How-To) to create an empty table in BIBLIO.MDB. The cndAppendRecor ds
button, when clicked, fills that empty table by executing the | NSERT. . . | NTOstatement, creating the information from a
SELECT query run on two other tables in the database. When the table is fully populated, the list box | st Ti t | es fillsfrom the
new table'sdataviatheFi | | Li st subroutine. ThecndDel et eRecor ds button, which deletes the newly created records, first
callsthe Get Publ i sher public function onthef r nSel ect Publ i sher form. The form presents a dialog box with options to
delete records from either a single publisher or al publishersin the table. Based on this selection, the Get Publ i sher function
returns either a publisher's name or the asterisk wildcard character. Using this information, the cndDel et eRecor ds button
builds and executes a DELETE statement. Last, but not least, the cndDr opTabl e button simply executesa DROP TABLE
statement on the new table.

Comments

One of the more interesting capabilities of Visual Basic isits capacity for public functions and subroutines on forms. This alows
for awide degree of flexibility in the way you can use forms, including your ability to use aform in amanner similar to that of,
say, acommon dialog, by calling a public function on the form. This functionality serves well in this How-To because it makes
the selection process for deletion of a group of records much easier and cleaner in terms of design and user interface.

Thel NSERT. . . | NTOand DELETE statements are useful for creating and emptying temporary tables. Temporary tables,
although not always the most efficient way to go, do have their purposes, and these two new toolsin your arsenal should go along
way toward their proper and efficient management.

3.14 How do |...

Create a new table with data from existing tables?

Problem

| know | can use CREATE TABLE and | NSERT | NTOto create atable and add records to it. But in my application, | do this
many times, and I'd like to accomplish it al with a single SQL operation. How can | do this?

Technique

The SELECT. . . | NTOstatement lets you create a new table with data from existing tables in asingle operation. Table 3.24
showsits syntax. Similar to | NSERT. . . | NTOand DELETE statements, both covered in the preceding How-To, this tool
provides an excellent way to work with temporary tables.

Table 3.24. The syntax of the SELECT...INTO statement.
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|CLAUSE Purpose |Examp|e

SELECT |Namesthefieldsintheexisting |SELECT Publishers. Nane, Titles.Title
table that will be re-created in the
new table

|I NTO  [Namesthe new table |I NTO [ Publ i sher Titles]

FROM  [Namesthe table (or other source) |[FROM Publ i shers INNERJO N Titles ON Publishers. PublD =
of the data Titles. Publ D

Torunthe SELECT. . . | NTOquery, use the Execut e method of the Dat abase object. The following Visual Basic statement
(on oneline) executes the query shown in the table on the database represented by the variable dbf Test :

dbf Test . Execut e( " SELECT Publ i shers. Nane, " & _
"Titles. Title INTO [Publisher Titles]" & _
" FROM Publ i shers INNER JO N Titles ON Publishers.PublD = Titles. Publ D")

With the example presented previously, a new table, titled [Publisher Titleg], is created in the database, constructed from
information gleaned from two other tables, connected by an | NNER JO N. The difference between the SELECT. . . | NTO
command and the | NSERT. . . | NTOcommand is simple: the | NSERT. . . | NTO command creates new records and performs an
| NSERT on the existing recipient table, whereas the SELECT. . . | NTOcreates a new recipient table before performing an

I NSERT. The SELECT. . . | NTOstatement, because of this behavior, isthe ideal method of creating atemporary table in one
step. In the preceding How-To, you needed two steps--one to create the table and one to add the records. SELECT. . . | NTO
combines these two stepsinto one, making it simpler to use and simpler to debug if problems arise. Note that the behavior on
some databases differs asto exactly what happens when a SELECT. . . | NTOstatement is executed, with the recipient table
having the same name as an existing table in the database. In a Microsoft Access database, the SELECT. . . | NTO command
deletes the existing table first. Some databases, however, might trigger an error in performing this action. To examine this
behavior, you should create a sample table with data, execute a SELECT. . . | NTOstatement with that sample table as recipient,
and note the results.

Steps

Open and run the project MAKETABL.VBP. Click the Create Table button; the list box fills with the records added to the newly
created table (see Figure 3.19). Click the Drop Table button to delete the table.

Figure 3.19. The SQL Select Into form, with new table and records.

1. Create anew project called MAKETABL.VBP. Use For il to create the objects and propertieslisted in Table 3.25, and
save the form as MAKETABL.FRM.

Table 3.25. Objects and properties for the Table Maker form.

|OBJECT |Property |Setting
|For m |Narre |For mlL

|Capti on|Chapt er 3.14 Exanple
|Li st Box |Narre |I st Dat a

|Sort ed |Tr ue
|CorrmandButton Nane cnddl ose
Caption|&C ose
|CormandBut ton |Narre |crmIDr opTabl e

|Capti on|D&rop Tabl e
|ComTandBut ton |Narre |crrdCr eat eTabl e

|Capti on|Cr eate &Table

2. Add the following statements to the declarations section of For miL:
Option Explicit
Private Const BIBLI O PATH = _
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"D:\Program Fil es\M crosoft Visual Studio\VB6\Biblio.MDB"
Private dbfBiblio As Database

3. Enter the following code as the Load event for For mlL. On loading, this procedure looks for the [Publisher Titles] table
in the database. If it finds the table, it fills the list box with the table's data and enables the Drop Table button. If it does not
find the table, it enables the Create Table button.

Private Sub Form Load()
Di mtdf Tabl e As Tabl eDef
Di m bl nTabl eFound As Bool ean
On Error GoTo LoadError
bl nTabl eFound = Fal se
" Open the dat abase
Set dbfBiblio = _
DBENngi ne. Wr kspaces( 0) . OpenDat abase( Bl BLI O_PATH)
"Check each table in the Tabl eDefs col |l ection;
“if the nanme matches, then allow the user to drop the
“table, and populate the list box.
For Each tdf Table I n dbfBiblio. Tabl eDefs
If tdf Tabl e. Nanme = "Publisher Titles" Then
bl nTabl eFound = True
cndDr opTabl e. Enabl ed = True
cndCr eat eTabl e. Enabl ed = Fal se

FillList
Exit For
End If
Next
“If no table was found, allow the user to create the
“table.

| f bl nTabl eFound = Fal se Then
cndDr opTabl e. Enabl ed = Fal se
cnmdCr eat eTabl e. Enabl ed = True
End If
On Error GoTo O
Exit Sub
LoadError:
MsgBox Err. Description, vbExclamation
Unl oad Me
Exit Sub
End Sub

4. CreatetheFi | | Li st subroutine by entering the following code into For mil. This subroutine fills the list box with the
contents of the [Publisher Titles| table.

Sub FillList()
DimrecSel ect As Recordset
DmstrSQ As String
On Error GoTo FillListError
"Clear the |ist box
| st Dat a. C ear
"Cet the [Publisher Titles] table in a recordset
Set recSel ect = dbfBiblio. OpenRecordset( _
"SELECT * FROM " & _
"[ Publisher Titles]", dbOpenSnapshot)
“If there are any records, fill the |ist box
If recSel ect. RecordCount > 0 Then
recSel ect. MoveFi r st
Do Until recSel ect. EOF
| st Dat a. Addltem recSel ect![Nanme] & ": " &
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recSelect![Title]
recSel ect. MoveNext

Loop
End I f
On Error GoTo O

Exit Sub
FillListError:
MsgBox Err. Description, vbExclamation
Exit Sub
End Sub

5. Enter the following code asthe Cl i ck event for cndCr eat eTabl e. This procedure buildsthe SELECT. . . | NTO

SQL statement, building the [Publisher Titles] table from the combination of the[ Narne] field from the [Publishers] table
andthe[ Ti t| e] field from the[Titles] table, as described in the "Technique" section of this How-To. When built, it then

executes the statement and callsthe Fi | | Li st subroutineto fill the list box on the form. Finally, this step enables the
Delete Records button, because (you hope) you now have records to delete.

Private Sub cndCreateTabl e_Cick()
DmstrSQ As String
On Error GoTo CreateTabl eError
Scr een. MousePoi nt er = vbHour gl ass
"Build the SELECT | NTO st at enent .
strSQL = "SELECT Publishers.Name, Titles.Title " & _
"I NTO [ Publisher Titles] " & _
"FROM Publ i shers INNER JON Titles " & _
"ON Publishers.PublD = Titl es. Publ D
"Create the new table by executing the SQL statenent.
dbf Bi bl i 0. Execute (strSQ.)
"Fill the list box with records.
FillList
"Set the command buttons.
cndCr eat eTabl e. Enabl ed = Fal se
cndDr opTabl e. Enabl ed = True
Screen. MousePoi nter = vbDefaul t
On Error GoTo O
Exit Sub
Creat eTabl eError:
Scr een. MousePoi nt er = vbDef aul t
MsgBox Err. Description, vbExcl amation
Exit Sub
End Sub

6. Enter the following code asthe Cl i ck event for cntdDr opTabl e. The routine executes a DROP TABLE statement
against the newly created [Publisher Titles] table and reenables the Create Table button.

Private Sub cndDropTabl e_C i ck()
On Error GoTo DropTabl eError
"Execute the DROP TABLE st at enment
dbf Bi bl i 0. Execute ("DROP TABLE [Publisher Titles]")
“Set the conmand buttons
cndDr opTabl e. Enabl ed = Fal se
cndCr eat eTabl e. Enabl ed = True
"Clear the list box.
| st Dat a. C ear
On Error GoTo O
Exit Sub
Dr opTabl eError:
MsgBox Err. Description, vbExclamation
Exit Sub
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End Sub
7. Enter the following code asthe Cl i ck event for cnrdCl ose:

Private Sub cnmdd ose_dick()
End
End Sub

How It Works

When For miL loads, it first attempts to find the [Publisher Titles] table. If it finds the table, it loads the table's information into the
list box by callingtheFi | | Li st subroutine, disables the Create Table button, and then enables the Drop Table buttons. If it
doesn't find the table, it enables the Create Table button and disables the Drop Table button.

If the Create Table button is enabled, when clicked, it constructs and executes a SELECT. . . | NTOstatement, creating the
[Publisher Titles] table and pulling in information from both the [Publishers] and the [Titles] table to populate it in one step. When
complete, it loads the datainto the list box by usingthe Fi | | Li st subroutine.

The Drop Table button, if enabled, issuesa DROP TABLE statement when clicked, destroying your [Publisher Titles] table in one
fell swoop.

Comments

When you use SELECT. . . | NTOto create the table, the fieldsin the new table inherit only the data type and field size of the
corresponding fieldsin the query's source table. No other field or table properties are picked up from the existing table.

3.15 How do I...

Modify a table's structure?

Problem

I need to be able to add or drop columns from a table without having to use Access or go through the lengthy process of working
with Tabl eDef and Fi el d objects. Can | do thiswith asimple SQL statement?

Technique

The ALTER TABLE statement lets you add or drop columns or indexes as needed, with a single SQL operation. The syntax is
explained in Table 3.26, with a sample statement.

Table 3.26. The syntax of the ALTER TABLE statement.

|CLAUSE |Purpose |Examp|e
|ALTER TABLE|SeIectsthetabIeto be atered |ALTER TABLE [ Publisher Titles]
|ADD COLUWN |Addsaco|umn, definingitsdatatypeatthe%\metime|ADD COLUMWN [ Not es] MEMO NOT NULL

The ALTER TABLE statement uses several other keywords, aslisted in Table 3.27.

Table 3.27. Additional syntax for the ALTER TABLE statement.

|CLAUSE Purpose |Examp|e

|DRCP COLUWN Removes a column DROP COLUWN [ Not es]

|ADD CONSTRAI NT |Addsanindex tothetable |ADD CONSTRAI NT [ Keyl] [ Notes]
|DRCP CONSTRAI NT [Removes an index statement | DROP CONSTRAI NT [ Key1]

The Execut e method is used on aDat abase object to perform an ALTER TABLE statement. The following example executes
the queries shown in Table 3.26 on the database represented by the variable dbf Test :

dbf Test . Execut e(" ALTER TABLE [ Publ i sher Titles] ADD COLUW [ Not es]
MEMO NOT NULL")
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Steps

Open and run the project ADDFIELD.VBP. Type avalid field name into the Field Name text box. Select afield type from the
Field Type drop-down list and then click the Add Field button; the list box fills with the fields added to the newly created table
(see Figure 3.20). Highlight one of the newly created fields and click the Remove Field button to delete the field. Note that this
example is similar in appearance to the example in How-To 3.12.

1. Create anew project called ADDFIELD.VBP. Use For il to create the objects and properties listed in Table 3.28, and
save the form as MAKETABL.FRM.

Figure 3.20. The SQL Alter Table form on startup.

Table 3.28. Objects and properties for the Table Maker form.

|OBJECT |Property |Setting
|For m Nanme For mlL
Caption|Chapter 3.14 Exanple
|Li st Box Narme | st Fi el ds
Sorted |True
|Labe| Nane | bl Tabl eNane
Caption|Tabl e &Nane:
|Labe| |Narre |I bl Fi el dNanme
|Capti on|&Fi el d Nane:
|Labe| |Narre |I bl Fi el dType
|Capti on|Fi el d T&ype:
|Labe| |Narre |I bl Fi el dLi st
Caption|Field Li&st:
|Text Box Narme t xt Tabl eNane
Enabl ed |Fal se
|Text Box Name t xt Fi el dNane
|ConboBox Nane cboFi el dType
|Sty| e |2 - Dropdown Li st
|ComTandBut t on|Narre |crmICI ose
|Capti on|&CI ose
|CommndBut t on|NarTe |crmIAddFi eld
|Capti on|&Add Fi el d
|CorrrrandBut t on [Nane cndRenoveFi el d
Capti on|&Renove Field

2. Add the following statements to the declarations section of For nL:

Option Explicit

Private Const BIBLI O PATH = _

"D:\Program Fil es\M crosoft Visual Studio\VB6\Biblio.NDB"
Private Const I|I1legal Characters = "[].!""

Private dbfBi blio As Database

3. Add the following statements to the Load event of For miL. TheFi | | TypeLi st andFi | | Fi el dLi st routines,
detailed next, are called to prepare the form for use.

Private Sub Form Load()
" Open the database
Set dbfBiblio = _
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DBENngi ne. Wor kspaces(0) . OpenDat abase( Bl BLI O_PATH)
“Set the txtTabl eName control to the table that will be
“edited.
t xt Tabl eNanme = "Titl e Author"
"Fill the Field Type conbo box
Fi | | TypelLi st
"Fill the Field List |ist box
Fill Fi el dLi st
End Sub

4. Create the following subroutinein For mL. TheFi | | Fi el dLi st subroutine will iterate through the Fi el ds
collection of the [Title Author] table, including the names and data typesin thel st Fi el ds list box.

Sub FillFieldList()
Dimtbf Tenp As Tabl eDef, fldTenp As Field
Dim strFieldType As String
“lterate through the Tabl eDefs coll ection of the database,
“searching for the table nane specified in the txtTabl eNane
“edit control.
For Each tbf Tenp I n dbfBiblio. Tabl eDefs
“If we find the table, iterate through the Fields
“collection, adding each field and its field type to the
"Field List list box
I f tbf Tenp. Nanme = txt Tabl eNane. Text Then
For Each fldTenp In tbfTenp. Fields
Sel ect Case fl dTenp. Type
Case dbBi gl nt
strFieldType = "Bl G NT"
Case dbBi nary

strFi el dType = "BI NARY"
Case dbBool ean

strFiel dType = "BOOLEAN'
Case dbByte

strFiel dType = "BYTE"
Case dbChar

strFieldType = "CHAR(" _
& fldTenp. Fiel dSize & ")"
Case dbCurrency
strFi el dType = " CURRENCY"
Case dbDat e
strFi el dType = " DATE"
Case dbDeci nal
strFi el dType = "DECI MAL"
Case dbDoubl e
strFiel dType = " DOUBLE"
Case dbFl oat
strFi el dType = "FLOAT"
Case dbGU D
strFieldType = "GU D'
Case dbl nt eger
strFiel dType = "I NTEGER"
Case dblLong
strFiel dType
Case dbLongBi nary
strFi el dType = "LONGBI NARY"
Case dbMeno
strFiel dType = "LONGTEXT"
Case dbNuneric

"LONG'
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strFi el dType = "NUMERI C'
Case dbSingle

strFi el dType = "SI NGLE"
Case dbText

strFi el dType = "TEXT"
Case dbTine

strFieldType = "TI ME"
Case dbTi meSt anp

strFiel dType = "TI MESTAMP"
Case dbVar Bi nary

strFi el dType = "VARBI NARY"

End Sel ect
| st Fields. Addltem fl dTenp. Name & _
" [" & strFieldType & "]"

Next
Exit For
End | f
Next
End Sub

5. Create the following subroutinein For mL. TheFi | | TypeLi st subroutine adds the various data types to the
cboFi el dType drop-down combo box.

Sub Fill TypelLi st ()

"Fill the Field Type conbo box with types of available fields
Wth cboFi el dTypes
. Addl tem " Count er"”
. Addl tem "Currency"
. Addl tem " Dat e/ Ti ne"
. Addl t em " Menpn"
. Addl tem " Nunber: Byte"
. Addl tem " Nunber: |Integer”
. Addl tem " Nunber: Long"
. Addl tem " Nunber: Singl e"
. Addl t em " Nunber: Doubl e"
. Addl tem "OLE Obj ect"”
.Addltem " Text"
. Addl tem " Yes/ No"
End Wth

End Sub

6. Add the following code to the Cl i ck event of cndAddFi el d. The routine checks for afield name, ensures that the
nameislega (noinvalid characters, no leading spaces, and so on), determines its data type from the Field Type combo box,
and finally builds the SQL needed to send the ALTER TABLE command to the database.

Private Sub cndAddFi el d_Cick()

DimstrFiel dType As String, strSQ As String

"Check first if the Field Nane text box contains a | egal nane
| f Legal Name(True) Then
On Error GoTo BadAdd
“If it does, check if the Field Type has been
“sel ected.

I f cboFi el dTypes. Listlndex > -1 Then
“If both criteria are satisfied, store the SQ
“field type in the strFieldType string.
Sel ect Case cboFi el dTypes. Text
Case "Counter"
strFiel dType
Case "Currency"

" COUNTER'
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strFi el dType = " CURRENCY"
Case "Date/ Ti me"
strFi el dType = "DATETI VE"

Case " Meno"
strFi el dType = " LONGIEXT"
Case "Nunber: Byte"
strFi el dType = "BYTE"
Case "Nunber: Integer”
strFi el dType = " SHORT"
Case "Nunber: Long"
strFieldType = "LONG'
Case "Nunber: Single"
strFiel dType = "SI NGLE"
Case "Nunber: Double"
strFiel dType = " DOUBLE"
Case "OLE bj ect™
strFi el dType = "LONGBI NARY"
Case "Text (25 chars)”
strFieldType = "TEXT(25)"
Case "Yes/ No"
strFieldType = "BIT"
End Sel ect
"Crate the ALTER TABLE st at enent
strSQ = "ALTER TABLE [" & txt Tabl eNane. Text & _
"] ADD COLUWN " _
& "[" & txtFieldName & "] " & strFieldType
"Execute the SQ
dbf Bi bl i 0. Execute (strSQ)
"Add the new field to the Field List |ist box.
| stFields. AddltemtxtFieldName & " [" & _
strFieldType & "]"
"Reset the Field Name and Field Type controls.
t xt Fi el dNane = ""
cboFi el dTypes. Listlndex = -1
El se
MsgBox "You nust select a field type.",
vbExcl amat i on

End If
On Error GoTo O
End If
Exit Sub
BadAdd:
MsgBox Err. Description, vbExclamation
End Sub

7. Create the Legal Narre function in For nil with the following code. This function checks for avalid field name
containing at least one character, without trailing spaces, that doesn't contain anillegal character. If it passesall that, it
performs one more check, depending on thevalue of i nt Acti on.If i nt Acti onisTr ue, indicating that the field isto
be added, the function checks whether afield already exists. If i nt Act i on isFal se, indicating that the field isto be
deleted, it ensuresthat there is no datain the field anywhere in the table.

Function Legal Nane(int Action As Bool ean) As Bool ean
Dmi As Integer
D m recNaneCheck As Recordset
On Error GoTo 111 egal Name
“If blank, raise an error.
I f Len(txtFieldName. Text) = 0 Then Err. Rai se 32767
“If it has a | eading space, raise an error.
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| f Left$(txtFieldNanme. Text, 1) =" " Then Err.Rai se 32766

“If it contains any of the characters in the
"1l egal Characters constant, raise an error
For i =1 To Len(lIl1legal Characters)

If InStr(txtFieldName. Text, Md(IIl egal Characters,

i, 1)) _
> 0 Then Err. Rai se 32765

Next i
“If it contains any ANSI character from Chr$(0) to
“Chr$(31), (you guessed it) raise an error.
For i =0 To 31

If InStr(txtFieldNanme. Text, Chr(i)) > 0 _

Then Err. Rai se 32764

Next i
If intAction Then

“It's an add field; ensure that the nane doesn't

"already exist. If so, raise an error.

For i = 0 To IstFields.ListCount - 1

If txtFieldName. Text = IstFields.List(i) _
Then Err. Rai se 32763

Next i

El se

“It's a drop field; ensure that the field being erased

“contains no data. If so, raise an error
Set recNanmeCheck = dbfBi blio. OpenRecordset( _
"SELECT [" & _
txt Fi el dNanme. Text & "] FROM[" _
& txt Tabl eNanme. Text & _

"] WHERE [" & txtFieldName. Text & "] |'S NOT NULL")

I f recNaneCheck. RecordCount Then Err. Rai se 32762
End If

“If they' ve nmanaged to get through all that validation
“"the function should be True, to indicate success.
Legal Nane = True
On Error GoTo O
Exit Function
I I'l egal Nane:
Dim strErrDesc As String
"Build an error nmessage based on the user-defined error that
“occurred.
Sel ect Case Err. Nunber
Case 32767
strErrDesc
Case 32766
strErrDesc = _
"The field nane cannot begin with a space.”
Case 32765
strErrDesc = _
"The field name contains the illegal character " &
Md(IIlIl egal Characters, i, 1) &"."
Case 32764
strErrDesc = _
"The field name contains the control character " &
"wWith the ANSI value" & Str$(i) & "."
Case 32763

"You nust enter a field nane."

strErrDesc = "The field nanme " & txtFieldNane. Text & _
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already exists in the field nanme list."
Case 32762
StrErrDesc = "The field nane " & txtFi el dNanme. Text & _
has data; it cannot be deleted."
Case El se
Vi sual Basic's default error nessage.
strErrDesc = Err. Description
End Sel ect
MsgBox strErrDesc, vbExclamation
"The function indicates False, or failure.
Legal Nane = Fal se
Exit Function
End Function

8. Add thefollowing codetothe Cl i ck event of cnrdRenoveFi el d:

Private Sub cndRenoveFi el d Cick()
DmstrSQ As String, strTenp As String
" If the user has selected a field, renove it fromthe |ist.
O herwi se, just ignore the click.
If IstFields.Listlndex > -1 Then
"Call the IstFields_Cick event, to ensure that
“txtFieldNane is still popul ated. The user m ght have
“erased it after selecting a
“field to delete.
Call IstFields dick
| f Legal Nanme( Fal se) Then
"Build the ALTER TABLE st at enent
strSQL = "ALTER TABLE [" & txtTabl eNane. Text & _
"] DROP COLUW [" & _
t xt Fi el dNane. Text & "]"
"Execute the SQ
dbf Bi bl i 0. Execute (strSQ)
"Delete the field fromthe Field List
| st Fi el ds. Renovel tem | st Fi el ds. Li st | ndex
End If
End If
End Sub

9. Add the following codeto the Cl i ck event of | st Fi el ds. This code extracts the name of the field selected in
| st Fi el ds and passesittothet xt Fi el dNanme text box.

Private Sub IstFields_Cick()
Dhm strTenp As String
“If a field has been selected, extract the field s nanme from
“the list entry and display it in the txtFi el dName control.
If IstFields.Listlndex > -1 Then
strTenp = | stFields.List(lstFields.Listlndex)
strTenp = Left(strTenp, InStr(strTenp, "[") - 2)
t xt Fi el dNane. Text = strTenp
End I f
End Sub

10. Add the following codeto the Cl i ck event of cndCl ose:

Private Sub cndd ose_d i ck()
End
End Sub

How It Works
When you load For m1, it prepares for use by running the Fi | | TypeLi st routine, which loads the cboFi el dTypes combo
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box with the various field types allowed by Visual Basic, andthe Fi | | Fi el dLi st routine, which loads all the field information
from agiventableintothel st Fi el ds list box. The For m_Load event defaults the table name for thisroutine to the [Title
Author] table.

Each time the user adds afield to the table, an ALTER TABLE statement is concatenated in the cnrdAddFi el d_Cl i ck routine.
Several steps are performed to ensure that the entered field is valid and meets the criteria for the statement. The routine uses the
Legal Nanme function to determine whether the field name specified islegal for use--doesn't have any illegal characters, has at
least one character, and doesn't start with a space (ASCII 32). After that step, the routine fetches the field's type from the

cboFi el dTypes combo box and transl ates the English-readable selection into avalid SQL data type. After the trandation is
complete, it builds and executesthe ALTER TABLE statement, using the ADD COLUMN keywords to create the field. If run
successfully, it adds the newly created field to thel st Fi el ds list box.

Removing afield, however, is much lessinvolved. Given the selected field name from thel st Fi el ds list box, and after the
Legal Nanme functionis called to ensure that the selected field contains no data, another ALTER TABLE statement is issued, this
time utilizing the DROP COLUMN keywords to remove the field from the table. After execution is complete, the field is then
removed fromthel st Fi el ds list box.

Comments

The ALTER TABLE has different behaviors depending on the database platform. Microsoft SQL Server, for example, won't allow
afield-level constraint (for example, restricting afield's data to a certain range of values) to be added to an already existing field.
Aswith the SELECT. . . | NTOstatement (covered previously in How-To 3.14), the best way to ensure that you get a complete
understanding of how the database reacts to the ALTER TABLE statement is to experiment and observe the results.

3.16 How do |...

Create a crosstab query?

Problem
I need to be able to supply aworksheet-style query showing cross-referenced information easily. How do | do this?
Technique

The new features of the Microsoft Jet (3.5 and above) engines include the capability to create crosstab, or cross-tabulated, queries.
Think of a crosstab query as a spreadsheet, with the information provided by the query read by referencing the row and column of
the spreadsheet. For example, using your old familiar friend BIBLIO.MDB, you need to get a count of all the titles published since
1975, year by year, listed by publisher. Normally, this job would take a couple of queries, but the crosstab query allows you to use
some SQL "dleight of hand" in performing this action by adding a couple of new SQL keywords to your arsenal.

In the following sample query, notice the TRANSFORMand Pl VOT keywords. These new additions allow Jet to construct a
crosstab query.
TRANSFORM Count (Titles. Title) AS [Titl esCount]
SELECT Publ i shers. Nane FROM Publishers INNER JON Titles ON
(Titles.Publ D = Publishers. Publ D) WHERE Titl es. [ Year Publi shed]
> 1975 GROUP BY Publ i shers. Namre
PIVOT Titles.[Year Published]

Table 3.29 lists the TRANSFORMand Pl VOT keywords, used to create a crosstab query.

Table 3.29. The syntax of the crosstab query.

CLAUSE  |Purpose |Examp|e
TRANSFORM Selects the datato be shownin  |[TRANSFORM Count (Titles. Title) AS [Titl esCount]
the body of the query

SELECT Chooses the row information for |SELECT Publ i shers. Nane FROM Publ i shers | NNER JO N
the query, in a crosstab query Titles ON( Titles.Publ D = Publishers. Publ D) WHERE
Titles.[Year Published] > 1975
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Pl VOT SELECTS THE COLUMN INFORMATION FOR THE QUERY PI VOT TI TLES. [ YEAR PUBLI SHED]

To better understand the results of this query, visualize the results as a spreadsheet. The SELECT creates the rows of the
spreadshest; in the preceding example, arow is created for each publisher with atitle published after 1975. The Pl VOT creates the
columns of the spreadsheet--a column for each year atitle was published after 1975. The TRANSFORMstatement creates the
information on the spreadsheet where each row and column intersect--in the preceding query, a count of titles.

Steps

Open and run the project CROSSTAB.VBP. When the form appears, a grid displays the count of al the titles published after
1975, listed by publisher, as shown in Figure 3.21.

Figure 3.21. The SQL Transform form, displaying crosstab data.

1. Create anew project called CROSSTAB.VBP. Use For L to create the objects and properties listed in Table 3.30, and
save the form as CROSSTAB.FRM.

Table 3.30. Objects and properties for the Crosstab form.

|OBJECT |Property |Setting

|For m |Nama |For ml
Caption Chapter 3.16

Exanpl e

Dat a Name dt aDat a

||\/|SFI exGid Nane |grdCr ossTab
|Dat aSour cw|dt aDat a

|Labe| |Narre |I bl Cr ossTab

Caption Titles per
year published
after 1975,
sorted by
Publ i sher 1D

|ComrandBut t on|NarTe |crmICI ose
|Capti on |&C| ose

2. Add the following statements to the declarations section of For miL:

Option Explicit

Private Const BIBLI O PATH = _

"D:\Program Fil es\ M crosoft Visual Studio\VB6\Biblio.NDB"

3. Add the following statements to the Load event of For miL. At this point, the event constructs the SQL statement used
for the crosstab query (explained earlier in thisHow-To) and placesit in the Recor dSour ce property of the dt aDat a
Data control. After it's added, the Data control is refreshed to execute the query and return the needed records, which will
automatically display in the bound MSFI exGri d control, gr dCr ossTab.

Private Sub Form Load()
DmstrSQ As String
"Construct the crosstab query statenent. Note the use of
“several new SQ. keywords, including TRANSFORM and Pl VOT.
"These two keywords are the building blocks of the crosstab
query.
strSQ = "TRANSFORM Count (Titles. Title) AS [TitlesCount] " &
"SELECT Publ i shers. Name FROM Publishers "& _
INNER JON Titles " & _
"ON (Titles.PublD " & _
"= Publishers.PublD " & _
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WHERE Titles.[Year Published] > 1975 " &
"GROUP BY Publishers.Name " & _
"PIVOT Titles.[Year Published]"
"Set up the Data control
Wth dtaData

. Dat abaseNane = Bl BLI O PATH
. RecordSource = strSQ
. Refresh

End Wth

End Sub
4. Add the following statementsto the Cl i ck event of cndCl ose:
Private Sub cnmdd ose_Cick()

End
End Sub

How It Works

When For m loads, it constructs the sample crosstab query detailed earlier in the How-To. It then usesthe dt aDat a Data
control to execute it and retrieve the records for display in gr Cr ossTab.

Comments

The crosstab query is a powerful tool for generating tabular data, especially aggregate or arithmetically derived information such
as counts or statistical data, for a quick summary. Normally, without the TRANSFCORMor Pl VOT keywords, performing a query
like the one you used would require two or three queries and possibly atemporary table, making it a complex task not only to
execute but also to maintain. A crosstab query takes all that work and hands it to the database to perform, making the tedious job
of cross-indexing information that much faster and easier.

(¢ Provious Chaptar JRC> Nex Chaptar

© Copyright, Macmillan Computer Publishing. All rights reserved.
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SAMS

Visual Basic 6 Database How-To

_ 4 -
Designing and Implementing a Database

« HowDolO
o Create anew database?

o Define tables and fields?

o Define the primary key and other indexes?
o Define relations between tables?

o Usethe Jet database engine ...

No amount of Visual Basic coding skill can overcome the problems of a poorly designed database. This chapter introduces
some fundamental principles of relational database design. Y ou'll see how you can use Visual Basic code to create
databases and database objects, including tables, fields, indexes, and relationships. Y ou'll also see how you can use the
properties of these database objects to enforce business rules for your application.

4.1 Create a New Database

Creating a database with Data A ccess Object (DAO) code can be done with a single method. This How-To shows you
how.

4.2 Define Tables and Fields

Every database design starts with tables and fields. This How-To examines time-tested principles of table design and
demonstrates how you can use DAO code to create your database objects.

4.3 Define the Primary Key and Other Indexes

Indexes are the key to establishing relationships between tables and improving database application performance. This
How-To introduces several types of indexes and shows you how to create indexes with Visual Basic code.

4.Define Relations Between Tables
This How-To shows you how to use Visual Basic to create the relations for your database.

4.5 Use the Jet Database Engine to Enforce Business Rules
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There are two ways to enforce business rules in your database applications. Y ou can write Visual Basic code to enforce
your rules, or you can build the rules right into the database schema. This How-To shows you how to use the properties of
the objects in your database to enforce business rules.

4.1 How do I...

Create a new database?

Problem

My application needs to create a database at alocation chosen by the user. How can | do thiswith Visual Basic?
Technique

The Cr eat eDat abase method of the Wor kspace object creates a database and returns a database object you can use

in your application. The Cr eat eDat abase method takes three arguments:

« nhame. The database name. VB appends ndb if you do not supply an extension. Y ou can also use aUNC namein
the form \\server\share\path\file if your network supports it.

« | ocal e. Thelanguage used for the sort order. Y ou can also usethel ocal e argument to create a
password-protected database by appending a password string to the locale constant. L ocale constants are shown in
Table4.1.

« Opti on. Anoptional constant or acombination of constants you can use to specify a database version or to encrypt
the database. If you want to specify a version and encrypt the database, use the bitwise Or operator to combine the
constants. Opt i on constants are shown in Table 4.2.

Table 4.1. Locale constants for the CreateDatabase method.

|CONSTANT ’Collating Order

dbLangGener al Western European: English, German, French, Portuguese, Italian, and modern
Spanish

|dbLangAr abi c ]Arabic

|dbLangChi neseSinplified ’Simplified Chinese
|dbLangChi neseTradi ti onal ]Traditional Chinese

|dbLangC,yri Ilic ’Russian
|dbLanngech ’Czech

dbLangDut ch ]Dutch

dbLangG eek ’Greek

|dbLangHebr ew ]Hebrew
|dbLangHungari an ’Hungarian

|dbLangI cel andi ¢ ]Icelandic
|dbLangJapanese ]Japanese
|dbLangKor ean ]Korean

dbLangNor di c ’Nordic languages (Microsoft Jet database engine version 1.0 only)
dbLangNor wDan ]Norwegian and Danish
|dbLangPoI i sh ’Polish

|dbLangSI oveni an ’Slovenian
|dbLangSpani sh ]Traditional Spanish
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dbLangSwedFi n ’Swedish and Finnish
dbLangThai ’Thai
dbLangTur ki sh ’Turkish

Table 4.2. Options constants for the CreateDatabase method.

|CONSTANT ’DESCRI PTION

dbEncr ypt ]Creates an encrypted database

dbVer si on10 ]Creates a database that uses the Microsoft Jet database engine version 1.0 file format

|d bVer si on11 [Crestes adatabase that uses the Microsoft Jet database engine version 1.1 file format

|d bVer si on20 ’Creates a database that uses the Microsoft Jet database engine version 2.0 file format

’deersi on30

(compatible with version 3.51)

(Default) Creates a database that uses the Microsoft Jet database engine version 3.0 file format

Steps

Open and run HT401.VBP. Click the Create Database button. Choose a directory and filename using the common dial og,

and click Save to create the database, as shown in Figure 4.1.
Figure 4.1. Creating a database.

1. Create anew Standard EXE project, and save it as HT401.VBP. Create the objects and propertieslisted in Table

4.3, and save the form as FCreateDB.frm.

Table 4.3. Objects and properties for the Database Creator form.

’OBJ ECT ’PROPERTY’SETTI NG
]For m ]Nama ’FCr eat eDB

]Capt ion |Create Database
’Corrm)nDi al og ’Name dl gCr eat eDB
]CorrrrandBut ton ]Narre cnmdCr eat e

’Capt ion |[Create Database

2.Add Opti on Explicit tothedeclarations section.

3. Create the Get DBNane( ) function. This function sets up the Common Dialog control with the appropriate

filters and flags and returns the file selected by the user as the return value of the function.

Private Function Get DBNane() As String
CGet the desired nane using the conmon dial og
On Error GoTo ProcError
DmstrFileNanme As String
set up the file save dialog file types
dl gCr eat eDB. Def aul t Ext = " nudb"
dl gCreateDB. Di al ogTitl e = "Create Dat abase"
dl gCreateDB. Filter = "VB Databases (*.ndb)|*. ndb"
dl gCreateDB. Filterlndex =1
" set up flags
dl gCreateDB. Fl ags = _
cdl OFNHi deReadOnly Or
cdl OFNOverwri tePronpt O _
cdl OFNPat hMust Exi st

http://www.pbs.mcp.com/ebooks/1571691529/ch04/ch04.htm (3 of 46) [9/22/1999 1:58:30 AM]


javascript:popUp('04fig01.gif')

Visual Basic 6 Database How-To -- Ch 4 -- Designing and Implementing a Database

setting Cancel Error nmeans the control wll
raise an error if the user clicks Cancel
dl gCr eat eDB. Cancel Error = True
show t he SaveAs di al og
dl gCr eat eDB. ShowSave
" get the sel ected nane
strFileNane = dl gCreateDB.fil enane
di al og pronpted for overwite,
so kill file if it exists
On Error Resune Next
Kill strFil eNane
ProcExi t:
Get DBNane = strFil eNane
Exit Function
ProcError:
strFileName = ""
Resunme ProcExit
End Function

4. Create the Cr eat eDB( ) procedure. This procedure takes a filename as a parameter and creates a database using
the Cr eat eDat abase method of the Wr kspace object.

Private Sub CreateDB(strDBNanme As String)
" create the database
Dim db As Dat abase
if desired, you can specify a version or encrypt
t he dat abase as the optional third paranmeter to
t he Creat eDat abase net hod
Set db = DBENngi ne(0). Creat eDat abase(strDBNane, dbLangGeneral)
End Sub

5. Add the following code asthe cndCr eat eDB_Cl i ck event procedure. This procedure calls the Get DBNane
function to obtain afilename and passesit to Cr eat e DB to create the database.

Private Sub cndCreateDB Cick()
On Error GoTo ProcError
Scr een. MousePoi nt er = vbHour gl ass
Dim strDBNane As String
st r DBName = Get DBNane()
If Len(strDBNane) > 0 Then
Cr eat eDB st r DBNane
End | f
ProcExi t:
Scr een. MousePoi nt er = vbDef aul t
Exit Sub
ProcError:
MsgBox Err. Description
Resunme ProcExit
End Sub

How It Works

Two simple procedures--Get DBNane and Cr eat eDB--do all the work. The first obtains a filename from the user viathe
Common Dialog control, and the second creates the database using the filename provided.

THE SQL CREATE DATABASE STATEMENT
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Some database engines provide a CREATE DATABASE statement as a command in their SQL dialects. Jet,
however, does not. Although you can create tables, fields, indexes, relationships, and queries using Jet SQL,
you must use the CreateDatabase method to create.

Comments

Y ou might be able to avoid creating a database in code by using a model database. If you will be distributing an
application that will always use the same database structure, you can create an empty version of the database and have the
setup program install the empty model.
Although this approach will work in many cases, two common scenarios preclude the use of this technique:

1. If the database schema s not constant, amodel will serve little or no purpose.

2. If the database must be secured at the installation point, you will need to have your code create the database using
the account that will be the database owner. Although you can change the owner of database objects, you cannot
change the owner of the database itself. See Chapter 11, "The Windows Registry and State Information,” for
additional information about working with secured databases.

4.2 How do I...

Define tables and fields?

Problem

| need a database that is flexible, accurate, and reliable. How do | design my table and column structure to ensure that this
iswhat | get?

Technique

RECORDSAND ROWS--FIELDS AND COLUMNS

The terms row and record are interchangeable, as are the terms column and field. Referring to tablesin terms
of rows and columns is the generally accepted terminology for most literature on database design and for
most database engines, except Jet. The Data Access Objects (DAO) object model and most of the Visual
Basic documentation use the terms record and field. Thiskind of variation in terminology doesn't stop at the
database design level. Most server databases, for example, describe the data returned by a query as aresult
set, whereas the Jet engine named its object aRecor dset . Don't |et the terminology confuse you. Whether
you are dealing with records, rows, columns, or fields, the concepts are still the same.

Building a database structure is a process of examining the data that is useful and necessary for an application, and then
breaking it down into arelatively simple row-and-column format. Y ou should understand two points about tables and
columns that are the essence of any database:
« Tables store data about an object.
« Anobject, inthis case, could be something tangible (such as a physical object) or intangible (such as an idea), but
the primary consideration is that a table must contain data about only one thing.
» Columns contain the attributes of the object.

« Just as atable contains data about a single type of object, each column should contain only one item of data about
that object. If, for example, you're creating a table of addresses, there's no point in having a single column contain
the city, state, and postal code when it isjust as easy to create three columns and record each attribute separately.

The simplest model for any database is aflat table. The trouble with flat filesis that they waste storage space and are
problematic to maintain. Table 4.4 shows aflat table design that could be used to store information about students and
classes at a school
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Table 4.4. A flat table.

|STUDENT ’ADVI SOR’COURSEl’DESCRI PTI ON1|I NSTRUCTORl’COURSE2|DESCRI PTI ON2|I NSTRUCTOR?2

B. H. VBl Introto VB C. MacDonald |DAOL1 Intro to DAO S. Garrett
’Williams Andrews ’ ’

|L. Duncan ’P. Lowell ’DAOl ’Intro to DAO |S. Garrett ’SQLl |Jet SQL |K. Olson
|H. Johnson ’W Smith ’APll ’API Basics |W Smith ’OOPl |VB Objects T. Carter
|F. Norris ]J. Carter ]VBl ]Intro to VB |C. MacDonald ]APIl |API Basics W. Smith

Several problems arise with thisflat table:

« Repeating groups. The course ID, description, and instructor are repeated for each course. If a student wanted to
take a third course, you would need to modify the table design. Although you could add columns for Course3,
Course4, and so on, no matter how many columns you initially add, one day a student might need one more.
Additionally, in most cases all the extra columns would be awaste of storage. What is required is a means of
associating a student with any number of courses.

« Inconsistent data. If after entering the data, you discover that the SQL 1 course should be titled " Transact-SQL"
rather than "Jet SQL," you would need to examine two columnsin each row to make all the necessary changes. Y ou
should be able to update this by changing only a single entry.

« Delete anomalies. If you want to remove S. Garrett's Intro to DAO course from the course list, you would need to
delete two students, two advisors, and one additional instructor to do it. The datafor each of these objects (students,
advisors, instructors, and courses) should be independent of each other.

« Insert anomalies. Imagine that the department head wants to add a new course titled "Advanced Client/Server
Programming" but has not yet created a schedule or even assigned an instructor. What do you enter in the other
columns to record thisinformation? Y ou need to be able to add rows for each of the objects independently of the
others.

The solution to these problems is a technique known in relational database parlance as normalization. Normalization is the
process of taking a wide table with lots of columns but few rows and redesigning it as several narrow tables with fewer
columns but more rows. A properly normalized design enables you to use storage space efficiently, eliminate redundant
data, reduce or eliminate inconsistent data, and ease the data maintenance burden.

Several forms of normalization will be discussed shortly, but one cardinal rule absolutely must be followed:
YOU MUST BE ABLE TO RECONSTRUCT THE ORIGINAL FLAT VIEW OF THE DATA.

If you violate this rule, you will have defeated the purpose of normalizing the design.

NORMALIZATION ISNOT A PANACEA

Don't be misled into thinking that all database design woes can be cured with proper normalization. In fact,
the opposite can be true. Taken to extremes, normalization can cause as many problems asit cures. Although
you might be able to cure every type of data anomaly that could possibly occur, you will send performance
on adownward spiral if your design requires more than two or three relational joinsin a query to reconstruct
aflat view of your data.

Consider this scenario:

Y ou are designing a customer database. It's awell-known fact that in the United States, a postal zip code
defines a specific city and state, and a nine-digit zip code defines a specific delivery point. Y ou could, then,
store only a zip code in the customer table and eliminate the city and state columns that would typically be
required. However, every time the city and state needed to be retrieved, the database engine would have to
perform an additional join. This might or might not be acceptable in your situation.
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Now take this scenario to an additional level of detail. It's also true that although millions of peoplelivein the
United States, there are a limited number of first and last names and only 26 possible middle initials.
Theoretically, you could create aforeign key column in place of the normal last name column and do the
same for the first name. This level of normalization, however, steps into the realm of theridiculous. It is
pointless complexity that adds no real benefit for data accuracy.

For ms of Nor malization

Relational database theorists have divided normalization into several rules, called normal forms:
« First normal form. No repeating groups.
« Second normal form. No nonkey attributes depend on a portion of the primary key.
« Third normal form. No attributes depend on other nonkey attributes.
Additionally, for a database to be in second normal form, it must be in first normal form, and so on. Fourth and fifth

normal forms also exist, but these are rarely applied. In fact, it might be practical at timesto violate even the first three
forms of normalization (see the sidebar "Normalization Is Not a Panacea').

First Normal Form

First normal form requires that a table does not contain repeating groups. A repeating group is a set of columns, such as
the Cour sel D, Descri pti on,and| nstruct or columnsin Table 4.4. Repeating groups are removed by creating a
separate table from the columns that repeat.

NOTE If you have aset of columns with names that end in numbers, such as the Cour sel D1 and
Cour sel D2 columnsin the example, it's a clear sign that you have encountered repeating groups. At this
point, you need to think about removing the columns to a separate table.

Table4.5isarevised version of the sample table, with the repeating groups for the course moved to their own table. (Note
that in this table and the following several tables, primary key columns have been put in bold type. The primary key
concept is explained alittle later in the chapter.)

Table 4.5. First normal form.

|STUDENTS ]STUDENTCOURSES
ySCSt | D

|St I D |SCCourseI D

|St Nane ’SCOour seDesc

St Advi sor Nane |SCCour sel nst r Nane

The repeating group has been eliminated by creating a second table. The student can now enroll in any number of courses
(including no courses). Although the repeating group is gone, we can still reconstruct the original table by joining the two
viathe new SCSt | D column in the StudentCourses table. This column is aforeign key that matches the value of the

St I D column in the Students table.

TABLE AND COLUMN NAMING CONVENTIONS

A naming convention has been applied to these table and column names:

« Names are restricted to 30 characters and can contain only letters, numbers, and the underscore character. A letter
must be the first character. The 30-character limit provides compatibility with Microsoft SQL Server. The other
restrictions eliminate the need to use square brackets as delimiters around column namesin SQL statements and VB
code.
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» Tablesare named using the plural form of the objects they represent.
« Columns are named to represent the attribute they record.

» Eachtableisassigned a unique column name prefix. With the addition of a prefix to the column names, all columns
within the name space of a database have a unique name. This eliminates the need to fully qualify the column with
the table name in SQL statements.

Naming conventions have an annoying tendency to start religious wars among programmers, but nearly all
programmers will--perhaps grudgingly--admit their usefulness. Y ou can adopt this convention or any other
convention that suits you or your company. What's important is not the particular convention you choose but
that you choose one and follow it faithfully.

Second Normal Form

Second normal form requires that no nonkey attributes depend on a portion of the primary key. To understand thisrule,
you need to understand the concept of a primary key. A primary key is a column, or set of columns, in atable that
uniquely identifies asingle record. The primary key for atable is most often an arbitrary value, such as an autoi ncrement
column (Jet refers to this as a counter), although the primary key can be any type of data.

NOTE Proceed with caution if you decide to use anything other than an arbitrary value as the primary key for
atable. Even seemingly reliable data such as a social security number can fail if used asa primary key. An
arbitrary value provided by the database engine is guaranteed to be unigue and independent of the datain the
table.

Second normal form really applies only to tables in which the primary key is defined by two or more columns. The
essence isthat if certain columns can be identified by only part of the primary key, they must be in their own table. The
StudentCourses table in Table 4.5 violates second normal form because the course information can be identified without
using the SCSt | D column. Table 4.6 shows the same data reorganized so that it meets the requirements for second normal
form.

Table 4.6. Second normal form.

|STUDENTS ’STUDENTCOURSES’COURSES
ySCSt | D
|St I D |SCCourseI D ]Cour sel D
|St Nane ’Cour seDesc
St Advi sor Nane Cour sel nstr Nane

The partial dependence on the primary key has been eliminated by moving the course information to its own table. The
relationship between students and courses has at |ast revealed itself to be a many-to-many relationship (see the following
section," Advanced Design Techniques'). Each student can take many courses, and each course can have many students.
The StudentCourses table now contains only the two foreign keys to Students and Courses.

Third Normal Form

Third normal form requires that no attributes depend on other nonkey attributes. This means that al the columnsin the
table contain data about the entity that is defined by the primary key. The columns in the table must contain data about
only one thing. Like second normal form, thisis used to remove columns that belong in their own table.

Table 4.7 shows arevised version of these tables, with afew columns added to help illustrate third normal form.

Table 4.7. Detail columns added.
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STUDENTSSt | D |[STUDENTCOURSES |COURSES Cour sel D

SCst 1 D

SCCour sel D
|St Fi r st Nane ]Cour seDesc
|St Last Nane ’Cour sel nst r Name
|St Addr ess ]Coursel nstr Phone
|St Gty
HQMe
|St ZI P

|St Advi sor Nane
St Advi sor Phone

To complete the normalization, we need to look for columns that are not dependent on the primary key of the table. In the
Students table, we have two data items about the student's advisor: the name and phone number. The balance of the data
pertains only to the student and so is appropriate in the Students table. The advisor information, however, is not dependent
on the student. If the student |eaves the school, the advisor and the advisor's phone number remain the same. The same
logic applies to the instructor information in the Courses table. The data for the instructor is not dependent on the primary
key Cour sel D because the instructor is unaffected if the course is dropped from the curriculum (unless school officials
fire the instructor when they drop the course). Table 4.8 shows the revised schemain third normal form.

Table 4.8. Third normal form.

STUDENTS |[ADVISORS|INSTRUCTORS|STUDENTCOURSES|COURSES

St D AdvIi D Instrl D SCst |l D Coursel D
SCCour sel D

|St Advl D |AdvFi rst ’I nstrFirst ’Coursel nstrl D

|St Fi rst |Adeast ’I nst r Last ’CourseDesc

|St Last |Avahone ’I nst r Phone

St Addr ess
siaty
Ststate
szip

The database is now in third normal form:
« Itisinfirst normal form because there are no repeating groups in any table.

« Itisinsecond normal form becauseit isin first normal form and because there are no nonkey attributes that depend
on a portion of the primary key in any table.

« Itisinthird normal form becauseit isin first and second normal form and because no attributes depend on other
nonkey attributes in any table.

Advanced Design Techniques

Look again at Table 4.8. Y ou can see two types of relationships between tables:

« One-to-many. A row in one table can have zero or more related rows in another table. The relationship between
advisors and students, for example, is a one-to-many relationship. Any advisor can have no students, one student, or
more than one student.

« Many-to-many. Rows in one table can have many related rows in a second table, and the second table can have
many related rows in the first table. The relationship between students and courses is a many-to-many relationship.
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Each student can be enrolled in zero or more courses, and each course can have zero or more students enrolled.

A third possible type of relationship exists between tables: a one-to-one relationship. Table 4.8 reveals a possible use of a
one-to-one relational design. Both the Advisors table and the Instructors table contain identical lists of columns. In a
real-world database, each of these tables would contain additional columns specific to the role of advisor or instructor and
would also contain additional information about the individual faculty member who has that role. If you examine Table
4.4, you will notice that faculty members can act in both roles--as advisors and instructors. Table 4.9 shows a more
detailed view of the advisor and instructor data.

Table 4.9. Advisors and instructors.

|ADVISORS |I NSTRUCTORS
|Adv| D ’I nstrlD

|AdvFi r st | nstrFirst
|Adeast | nstrLast
|Avahone ’I nst r Phone
|AdvGr adelLevel ’I nstrSpecialty

For this example, it is assumed that advisors handle students by grade level (undergraduate or graduate) and that
instructors have a specialty areathat they teach. For example, in acomputer science department, an instructor might
specialize in teaching classes related to a particular language.

Much of the datain these two tables is shared. Y ou could duplicate the columns in both tables, or you could further
subdivide these tables, as shown in Table 4.10.

Table 4.10. The school faculty.

|FACULTY ’ADVI SORS INSTRUCTORS
|Fac| D AdvFacl D | nstrFacl D
|FacFi rst |AdvG adelLevel [l nstrSpecialty

|FacLast
|FacPhone

The columns that are shared by both tables have been removed to the Faculty table. The Advisors and Instructors tables
now contain only aforeign key to the faculty table and the columns that relate specifically to the role of advisor or
instructor. The foreign key columnsin this case also act as the primary key for these tables because there must be one (and
only one) row in the Faculty table for any advisor or instructor. Thisis a one-to-one relationship. The Advisors and
Instructors tables define extensions to the Faculty table for subsets of the datain that table.

Designing the tables so that they use the shared Faculty table allows for the reuse of the code required to manage that data
and common querying of all members of the school staff.

The design of the database for the mythical school is nearly complete, but one set of dataiis still missing. All but the
smallest of organizations generally employ a hierarchical management structure. If the school is alarge university, it
probably has several campuses, each of which have several colleges. Each college is probably further divided into severa
departments, and even those departments might be subdivided. The trouble with hierarchical organizationsis that you
often can't know in advance how many levels will exist within the hierarchy. A solution to this problem does exist,
however. Table 4.11 expands the view of the faculty information.

Table 4.11. The school faculty.

|FACU LTY |DEPARTM ENTS
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FaciD  [DeptiD
|FacDept I D|Dept Nane
|FacFi rst |Dept Par ent Dept | D

|Fac Last

FacPhone

A foreign key to the Departments table has been added to the Faculty table. This enables afaculty member to be assigned
to a department. The Departments table has three columns. Dept | D, the primary key; Dept Nane, the department name;
and the key to establishing the hierarchical relationship, the Dept Par ent Dept | D column. This column isaforeign key,
but the key points back into the Departments table. This relationship might be easier to understand if you look at some
sample data, as shown in Table 4.12.

Table 4.12. The Departments table.

|DEPT| D’DEPTNAIVE ’DEPTPARENTDEPTI D
|1 ’Minn&eotaState University |Nu| I

|2 ’I nstitute of Technology ’1

|3 ]College of Liberal Arts 1

|4 ]College of Medicine 1

|5 ]Department of Internal Medici ne’4

|6 ’Oncol ogy Department ’5

Looking at the sample data, you can see that the College of Medicineis directly under the university, the Department of
Internal Medicine is under the College of Medicine, and the Oncology Department is under the Department of Interna
Medicine. Thistype of structure can be reassembled as a flat table using a self-join. In aself-join, atableisincluded twice
in the same query.

NOTE The TreeView control isan excellent choice as atool for displaying hierarchical data.

Creating Tablesand Columnswith Visual Basic

A well-designed database schemais critical, but that's only half the work of creating a database. Y ou still need to create
the actual database objects. Y ou can use two methods to create database objectsin a Jet database:

o SOL statements. You can use SQL CREATE TABLE and ALTER TABLE statements to create tables. Using a SQL
statement is fast and easy, but it limits the control you have over the database objects. Many of the properties
available for tables and columns cannot be set using SQL alone. Y ou can also use the SQL DROP statement to
delete tables. Chapter 3, "Creating Queries with SQL," provides detailed instructions for using SQL statements to
create database objects.

» Data Access Objects. The Tabl eDef object and Tabl eDef s collection are used to create tables, and the Fi el d
object and Fi el ds collection are used to create columns. In this How-To, you use DAO code to create database
objects. Using the Del et e method of the Tabl eDef s collection is also demonstrated.

» Creating atable with DAO code is a three-step process:
1. Createthe Tabl eDef object by using the Cr eat eTabl eDef method.

2. Createthe Fi el d objects by using the Cr eat eFi el d method, and add them to the Tabl eDef object using
the Append method.

3. Add the Tabl eDef object to the collection by using the Append method.
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Open and run project HT402.vbp. A sample database based on the tables shown in Table 4.8 and Table 4.10 has been
created and saved as HT402.mdb. Y ou can open the sample database and inspect it, or you can create a new database by
using the File | New menu command. First, create the Students, Courses, and StudentCourses tables (as shown in Table
4.8) and then create the Faculty, Advisors, and Instructors tables (as shown in Table 4.10). To create the tables, select
Table | Add. Figure 4.2 shows the Create TableDef form with the Students table in progress.

Figure 4.2. Creating the Students table.

NOTE This example and the two examples that follow in How-To 4.3 and How-To 4.4 use the Microsoft
Windows Common Dialog 6.0, the Microsoft Windows Common Controls 6.0, and the Microsoft DAO 3.51
Object Library components.

1. Create anew project called HT402.vbp. Add BMain.bas to the project. This standard module contains procedures
to open an existing database and create a new database. These procedures are based in large part on the example
presented in How-To 4.1.

2. Add frmMain.frm to the project. Thisis based on aform created by the VB Application Wizard. The
wizard-generated code manages the split view for the tree and list panes of the main form. For simplicity, a
considerable amount of the wizard-generated code was removed. The right pane supports only the report view, and
all the toolbar buttons and menu controls were removed, along with their associated event procedures. Menu
controls and associated code were then added for the File and Table menus. Table 4.13 shows the menu controls
that were added for the example. In the declarations section, an object variable is declared for the CDBExpl or er
class:

Private ncdbExp As CDBExpl orer

Table 4.13. Menu controls for frmMain.

’NAME ’CAPTION
]rmuFi l e ]&Fi | e
]rmuFi | eQpen ]&C}oen
’rmuFi | eNew ’&New
’rmuFi | eBar 1 ’

’rmuFi | ed ose’&CI ose

NOTE Because of space limitations, all the wizard-generated code that manages the split Explorer view for
the left and right panes of the main form has not been included here.

3. Thefollowing code controls the File menu for the main form. The muFi | eCpen_Cd i ck and

muFi | eNew_C i ck event procedures call routines in BMain.bas to open or create a database and then create
and initialize the nrcdbEx p object variable. When initialized using the Expl or eDat abase method, the
CDBEXxpl or er class accepts a database name, areference to a TreeView control, and areferenceto aListView
control as parameters. Code within the class then handles most of the management of the tree and list panes of the
form.

Private Sub mmuFi | eQpen_d i ck()
" open a dat abase
On Error GoTo ProcError
Dim strDBName As String
Screen. MousePoi nt er = vbHour gl ass
st rDBNanme = Get QpenDBNane(dl gConmonDi al 0g)
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| f Len(strDBNane) Then
Set ntdbExp = Not hi ng
Set ntdbExp = New CDBExpl orer
ncdbExp. Expl or eDat abase strDBNanme, tvTreeView, |vListView
End If
" no node is selected by default, so we
sel ect the root node here
Sel ect Root Node
ProcExit:
Scr een. MousePoi nter = vbDef aul t
Exit Sub
ProcError:
MsgBox Err. Description
Resune ProcExit
End Sub
Private Sub mmuFi | eNew C i ck()
create a new dat abase
On Error GoTo ProcError
Dim strDBNane As String
Scr een. MousePoi nter = vbHour gl ass
get the filenane
st rDBNanme = Get NewDBNane(dl gCommonDi al og)
kKill it if it exists
note that Get DBNanme pronpts to confirmoverwite
On Error Resune Next
Kill strDBNane
create the database
Creat eDB st r DBNanme
" explore it
Set ntdbExp = New CDBExpl orer
ncdbExp. Expl or eDat abase strDBNane, tvTreeView, |vListView
Sel ect Root Node
ProcExi t:
Screen. MousePoi nter = vbDef aul t
Exit Sub
ProcError:
MsgBox Err. Description
Resune ProcExit
End Sub
Private Sub mmuFi | eCl ose_d i ck()
“unload the form
Unl oad Me
End Sub

4. The following code passes the Expand and NodeCl i ck eventsfor the tree pane on to the CDBExpl or er
class:

Private Sub tvTreeVi ew Expand(ByVal Node As Conttl Li b. Node)
Expand t he node
On Error GoTo ProcError
Screen. MousePoi nt er = vbHour gl ass
the class does the work
ncdbExp. ExpandNode Node
ProcExit:
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Scr een. MousePoi nter = vbDef aul t
Exit Sub
ProcError:
MsgBox "Error: " & Err.Nunber & vbCrLf & Err.Description
Resune ProcExit
End Sub
Private Sub tvTreeVi ew NodeC i ck(ByVal Node As Conttl Li b. Node)
Di splay the properties of the selected node in the listview
On Error GoTo ProcError
Scr een. MousePoi nt er = vbHour gl ass
t he cl ass does the work
ncdbExp. Li st Properti es Node
ProcExit:
Screen. MousePoi nter = vbDef aul t
Exit Sub
ProcError:
MsgBox "Error: " & Err.Nunber & vbCrLf & Err.Description
Resunme ProcExit
End Sub

5. Add the CDBEXxplorer.cls class module to the project. Code in this class modul e does most of the work of
mapping database objects to nodes in the tree pane of the form. This was developed as a class module to provide a
degree of isolation between the database engine and the user interface in the form. The class presents a hierarchical
view of adatabase, including tables, fields, indexes, queries, and relationshipsin atree.

The class works by examining the Expand and Noded i ck events of a TreeView control. When anode in the
treeis expanded, the class populates that branch of the tree (empty dummy nodes are initially written to unexpanded
nodes so that the node will be expandable on the form). After anodeis selected by the user, the class determines
what database object is associated with the node by examining the position of the node in the tree; then the class
displays the properties of the associated object in the list pane. The property list works by iterating the

Properti es collection common to all DAO objects (except collections) and adding them as itemsin the
ListView control. In thisHow-To, muTabl eAdd and muTabl eDel et e cal the AddTabl e and

Del et eTabl e methods of the class. These methods add or remove a Tabl eDef object and refresh the

Tabl eDef s branch of thetreeon f r mvai n.

Publ i c Sub AddTabl e()
Load frnCreat eTabl eDef
Set frnCreateTabl eDef. Dat abase = ndb
f rmCr eat eTabl eDef . Show vbModal
refresh the tabl edefs node
ExpandNode mnt vw. Nodes(" Tabl eDefs")
End Sub
Publ i c Sub Del et eTabl e(strTabl eDef Name As String)
del et e t he Tabl eDef
ndb. Tabl eDef s. Del et e str Tabl eDef Nane
refresh the tree
ExpandNode ntvw. Nodes(" Tabl eDefs")
End Sub

NOTE Because of the length of the code in the CDBExpl or er class, it was not possible to present all of it
here. Source code comments in the class and the CDBExplorer.html file included in the project as arelated
file on the CD-ROM provide additional details about the class.

6. Add anew form to the project and save it as frmCreateTableDef.frm. Add the objects and properties shown in
Table 4.14. Except for | bl Tabl eDef Name, t xt Tabl eDef Nane, and the cnd command button array, al
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controls should be drawn within thef r aFi el ds frame.

Table 4.14. frmCreateTableDef objects and properties.

OBJECT PROPERTY |VALUE
Form Nane |frnf1eateTabIeDef
]Caption |Create Tabl eDef
[Bor der St yl e|3- Fi xed Di al og
’Label ’Nane | bl Tabl eDef Nanme
]Caption &Tabl e Nane
’TextBox ’Nane t xt Tabl eDef Nane
]Frane Nane |fraFieIds
Capt i on |Fie|ds
]Label ]Nane |IbIFieIdhbne
]Caption &Name
’TextBox ’Nane t xt Fi el dName
Label Nane bl Fi el dType
’Caption &Dat a Type
]ConboBox ]Nane |cboFieIdDataType
’Style |2-EXOpdomn Li st
]Label ]Nane |IbIFieIdSize
]Caption Field &Size
]TextBox ]Nane t xt Fi el dSi ze
]CbnnandButton]Nane cndAdd
’Caption &Add
Li st Vi ew ’hhne “vaieIds
CownandButton’Nane |cnd
]Index |O
(Capt i on oK
]Default |True
CbnnandButton]Nane cnd
’Index 1
]Caption |Cance|
’Cancel |True

7. Add the following code to the declarations section. The database object is used to create the Tabl eDef object.
The two constants are indexes into the cnd CommandButton control array.
Option Explicit
dat abase obj ect
Private ndb As Dat abase
" conmand button array index constants
Private Const cnmdOK = 0O
Private Const cndCancel =1

8. Add the For m_Load event procedure. This procedure populates the field type list, sets up the list view headers,
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and disables the frame and OK button. The frame is enabled after atable nameis provided. OK is enabled when a
table nameis provided and at least one field has been added to the field list.

Private Sub Form Load()
set up form
On Error GoTo ProcError
Screen. MobusePoi nter = vbHour gl ass
set up fields controls
cndAdd. Enabl ed = Fal se
fill the data types conbo
Wt h cboFi el dDat aType
" Note: not all field types are
i ncl uded here
. O ear
. Addl t em " Bool ean”
. Addl tem " Count er"
. Addl t em " Dat e/ Ti ne"
. Addltem "Long I nteger”
. Addl tem " Text"
. Addl t em " Menpn"
End Wth
cboFi el dDat aType. Text = "Text"
set up list view
| vwFi el ds. Vi ew = | vwReport
Wth | vwFi el ds. Col uitmHeader s
.Add , "Nane", "Nanme"
dtenm("Nane"). Wdth = 2000
.Add , "Type", "Data Type"
.Add , "Size", "Size"
End Wth
di sable the entire fields frane
fraFi el ds. Enabl ed = Fal se
di sabl e OK button
cnd( cnmdCK) . Enabl ed = Fal se
ProcExi t:
Screen. MousePoi nter = vbDef aul t
Exit Sub
ProcError:
MsgBox "Error: " & Err.Nunber & vbCrLf & Err.Description
Resune ProcExit
End Sub

9. Add thecboFi el dDat aType_Cl i ck procedure. This enables or disables the field size text box, depending
on the type of field selected.

Private Sub cboFi el dDat aType_C i ck()
| f cboFi el dDat aType. Text = "Text" Then

| bl Fi el dSi ze. Enabl ed = True
t xt Fi el dSi ze. Enabl ed = True
El se
txtFi el dSi ze. Text = ""
| bl Fi el dSi ze. Enabl ed = Fal se
t xt Fi el dSi ze. Enabl ed = Fal se
End I|f
End Sub
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10. Add thecndAdd_Cl i ck event procedure. This procedure uses the data in the FieldName, DataType, and Size
controlsto add the field to thefield list in the ListView control. It then enables the OK button and returns focus to
the FieldName control.

Private Sub cndAdd_C i ck()
add to the |istview
On Error GoTo ProcError
Screen. MousePoi nt er = vbHour gl ass
Dmli As Listltem
Dim strFi el dName As String
Dim strFiel dDat aType As String
strFi el dName = txtFi el dNane. Text
strFi el dDat aType = cboFi el dDat aType. Text

Set |i = lvwrields.Listltens. Add _
(, strFieldNane, strFieldNane)
Wth i

.Subltens(1l) = strFieldDataType
" only add size if applicable
If strFieldDataType = "Text" Then
.Subltens(2) = txtFieldSize. Text
El se
.Subltenms(2) = "NA"
End If
End Wth
" prep for new entry
t xt Fi el dNane. Text = ""
t xt Fi el dNane. Set Focus
enabl e the OK button
cnd(cndCK) . Enabl ed = True
ProcExi t:
Screen. MousePoi nter = vbDef aul t
Exit Sub
ProcError:
MsgBox "Error: " & Err.Nunber & vbCrLf & Err. Description
Resune ProcExit
End Sub

11. Add the Change event proceduresfor thet xt Tabl eDef Name and t xt Fi el dName controls. These enable
or disable other controls on the form based on the current values.

Private Sub txt Tabl eDef Nane_Change()
Enabl e/ di sabl e control s
cnd( cnmdCK) . Enabl ed = Fal se
fraFi el ds. Enabl ed = Fal se
| f Len(txtTabl eDef Nane) > 0 Then
fraFi el ds. Enabl ed = True
If | vwFields.Listltens. Count > 0 Then
cnd( cnmdCK) . Enabl ed = True
End If
End | f
End Sub
Private Sub txtFi el dNane_Change()
I f Len(txtFieldNane. Text) > 0 Then
cndAdd. Enabl ed = True
El se
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cndAdd. Enabl ed = Fal se
End |f
End Sub

12. Add thecnd_Cl i ck event procedure. This procedure adds the table if OK is chosen or unloads the form if
Cancdl is chosen.

Private Sub cnmd_dick(Index As Integer)
On Error GoTo ProcError
Screen. MousePoi nt er = vbHour gl ass
Sel ect Case | ndex
Case cmiK
add the table
AddTabl e
Case cmndCancel
just unload the form
End Sel ect
Unl oad Me
ProcExi t:
Scr een. MousePoi nter = vbDef aul t
Exit Sub
ProcError:
MsgBox "Error: " & Err.Nunber & vbCrLf & Err. Description
Resune ProcExit
End Sub

13. Create the AddTabl e procedure. AddTabl e createsthe Tabl eDef object, then extracts the field information
from the ListView to create and add each Fi el d object. After the fields have been added to the table, the tableis
added to the database using the Append method of the Tabl eDef s collection.

Private Sub AddTabl e()
Dmli As Listltem
Dmtd As Tabl eDef
Dmfld As Field
Dim | ngType As Long
Dim strFi el dName As String
Dim strFiel dDat aType As String
Set td = ndb. Creat eTabl eDef (t xt Tabl eDef Nane. Text)
add the fields

For Each I'i In IvwFields.Listltens
get the nane
strFi el dName = |i. Text
get the data type
strFi el dDat aType = |i. Subltens(1)

Sel ect Case strFiel dDat aType
Case "Bool ean"
| ngType = dbBool ean
Case "Counter™
| ngType = dbLong
Case "Date/ Ti me"
| ngType = dbDate
Case "Long I nteger™
| ngType = dbLong

Case "Text"
| ngType = dbText
Case " Meno"
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| ngType = dbMeno
End Sel ect
check field type
If I ngType = dbText Then
" text, create with size
Set fld =td.CreateField _
(strFieldNane, dbText, Cint(li.Subltens(2)))
El se
other, create wthout size
Set fld = td. CreateFi el d(strFiel dNane, | ngType)
| f strFiel dDataType = "Counter"” Then
fld Attributes = fld. Attri butes O dbAutol ncrField
End I f
End If
td. Fi el ds. Append fld
Set fld = Nothing
Next =~ Listltem
append t he tabl edef
nmdb. Tabl eDef s. Append td
End Sub

14. Add the Dat abase property. Thisis used by the AddTabl e procedure and must be set before the formis
shown.

Public Property Set Database(db As DAQ. Dat abase)
Set mdb = db
End Property

How It Works

The AddTabl e procedureinf r nCr eat eTabl eDef isthecritical procedure for this How-To. This routine creates the
table using the name provided on the form, then iterates the items in the list to create and append the fields. When all the

fields have been added, the table is appended to the database. The balance of the code on the form serves only to manage
and coordinate the user interface.

Comments

Much of the code provided on the CD-ROM supports the main Explorer form and class module, but the code in
fr nCr eat eTabl eDef doesall the work of creating atable and itsfields. It is helpful, but not necessary, to fully
understand the code in the class module and the wizard-generated code in the main form.

The sample application is not limited to creating the sample database described in this How-To. Y ou can inspect or
modify any Jet database using the project.

4.3 How do I...

Define the primary key and other indexes?

Problem

| know that a primary key is an important component in a proper relational database design and that indexes can
significantly improve database performance. How do | choose fields to index and create the indexes for those fields?

Technique

Database indexes can be broadly grouped into two categories:
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« Constraints. The primary key and other unique indexes place constraints on the data that can be entered into the
columns bound to the indexes.

« Performance indexes. Some, perhaps most, indexes are added strictly for performance reasons. An index speeds
access to data by enabling the database engine to more quickly retrieve rows from the tables. (Of course, the
additional performance gain for the query operation occurs at the expense of modifying the index during the insert,
update, and delete operations.)

Many developers consider indexes--particularly indexes that act as constraints--to be part of the database schema or
overall table design. In reality, however, indexes serve only to enforce the constraints that must be applied to the data. The
constraints, or rules, form the database design. Indexes serve as atool to implement those constraints. It is possible
(although not recommended) to create tables that do not have primary keys or unique indexes and still have afully
functional relational design, but it is much more efficient to have the database engine enforce rules at that level.

Establishing indexes on tables is a two-step process. First you must determine what columns need to be indexed and the
type of indexes the columns require, and then you must create the indexes using the properties and methods provided by
the database engine.

Constraints

In How-To 4.2, you learned about primary keys and relationships between tables, including one-to-many, many-to-many,
and one-to-one relationships. Although you can create a table without a primary key, this technique is not recommended.
In most situations, it is also recommended that an arbitrary value, such as a number provided by the database engine, be
used as the primary key. For those tables that act as the junction table of a many-to-many relationship between tables, the
combination of the two foreign key columns typically acts as the primary key. In a one-to-one relationship, the foreign key
column alone is the primary key. Only one primary key can be defined for atable, although you can define additional
unique indexes.

A primary key imposes some constraints on the data in the columns included in the index:

« Each entry in the index must be unique. For single-column indexes, every value in the column must be unique. In
multiple-column indexes, each combination of values must be unique.

« Every column in the index must contain avalue. Y ou cannot have nullsin columns included in the primary key.
Indexing for Performance

In addition to imposing constraints on your data, indexes can be added strictly to improve performance. The database
engine can optimize SELECT queriesif it has useful indexes available. Determining what constitutes a useful index can be
more of an art than a science, but the following guidelines are appropriate in most situations:

« Index foreign key columns. These are amost aways excellent candidates for indexes.

« Index columnsthat are frequently used for restrictive criteriain the WHERE clause of SELECT queries.

« Index columnsthat are used for sorting in the ORDER BY clause of SELECT queries.

« If you frequently do multiple field sorts, create a multiple field index ordered using the same order used in the sort.
Sorts are normally ascending but can be descending.

To obtain the best performance in your own applications, you should experiment with various indexing strategies and use
profiling techniques to determine which indexes provide the greatest advantage.

WHEN NOT TO INDEX

Don't think that you can index every column to gain optimum performance. Although indexes accelerate data
retrieval, they slow inserts, updates, and del etes because the database engine not only has to update the tables
but also must update the indexes.

Additionally, the database engine might not find all indexes useful, especially on small tables. If you have
tables with very few rows (such as lookup tables of coded values, tables of United States states, and the like),
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itislikely that the database engine can perform atable scan (read every row in the table) faster than it can

find arow using an index.

Finally, some situations can force a table scan, in which case all indexes are ignored.

Defining Indexes

Indexes are created by using the Cr eat el ndex method of the Tabl eDef object in athree-step process:
1. Call Cr eat el ndex to create an | ndex object.
2. Create thefieldsin the index by using the Cr eat eFi el d method, and then use the Append method to add

them to the Fi el ds collection of the index.

3. Use the Append method of the | ndexes collection to add the index to the Tabl eDef object.

NOTE If you think this process |ooks remarkably similar to that of creating atable using DAO code, you're

right--the processes are nearly identical.

Steps

Open and run HT403.vbp. Y ou can create the indexes shown in Table 4.15 by choosing the Index | Add command and

using the form shown in Figure 4.3.

Figure 4.3. The Create Index form.

NOTE The database file HT403.mdb contains the tables without the indexes. Also included is HT403A.mdb.
Thisisthe same file with all the indexes already created for you. Y ou can examine this file with the Explorer

form if you don't want to create al the indexes shown in Table 4.15.

Table 4.15. Indexes in HT403.mdb.

|TABLE ’INDEX |PROPERTI ES|FIELDS
|Advisors ’apkAdvi sors |Pri mar y AdvFacl D
|Coursas ]akaour ses |Pri mary Cour sel D

]i dxCourselstriD

’Coursel nstriD
|Facu|ty ]akaacuI ty |Pri mary Facl D

’i dxFacLast FaclLast
|Instructors ]apkl nstructors |Pri mary ’I nstrFacl D
|StudentCourses’akat udent Cour ses |Pri mar y ]SCSt | D

’SCCourseI D

’i dxSCSt 1 D SCSt1 D

’i dxSCCour sel D SCCour sel D
Students lapk St udent s Primary St1D

’i dxSt Advl D St Advl D

]i dxSt Last ’St Last

]i dxSt St at e ]St State

The indexes shown in Table 4.15 are recommended based on the guidelines listed in this How-To. Each table has a
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primary key, all foreign key columns are indexed, and several additional columns are indexed as likely candidates for use
as query selection or sort columns.

INDEX NAMES

The following naming convention was used to determine the index names shown in Table 4.15:

« Primary keys are named using the prefix apk, followed by the table name. This convention provides forward
compatibility if the database is later upsized to a database server such as SQL Server or Oracle. With remote server
tables, the Jet engine assumes that the first index in an alphabetical list isthe primary key. The apk prefix places the
primary key first in thelist.

« Unique nonprimary indexes use the prefix udx, followed by the name of the indexed column or columns. (No
unique, nonprimary indexes are present in Table 4.15.)

» Other indexes use the prefix idx, followed by the column name or names.

This project is an extended version of the project developed in How-To 4.2. Code was added to the main form and class
module to launch f r nCr eat el ndex, which handles the balance of the code to create indexes.

1. Create anew Standard EXE project, and save it as HT403.vbp. Add BMain.bas to the project. This module
contains code used to open or create a new database and is based largely on the code developed in How-To 4.1.

2. Add f r mVai n to the project. Thisform is based on an Explorer-style form generated by the VB Application
Wizard. The wizard form was modified for this project, as described in How-To 4.2. In addition to the
modifications added for How-To 4.2, the menu controlsin Table 4.16 were added to create the Index menu.

Table 4.16. The Index menu controls.

’NAM E ’CAPTl ON
’rmul ndex ’&I ndex
’rmul ndexAdd &Add
’rmul ndexDel et e |&Del et e

3. Three event procedures support the Index menu. The top-level menu rmmul ndex_Cl i ck event enables or
disables the delete command based on the currently selected object. The add command calls on the services of the
CDBExpl or er classviathe ntdbExp module-level object variable to create a new index, and the delete
command uses the same object to delete an index.

Private Sub mmul ndex_d i ck()
On Error GoTo ProcError
| f ncdbExp I's Not hing Then
no dat abase open
mul ndexAdd. Enabl ed = Fal se
mul ndexDel et e. Enabl ed = Fal se
El se
enabl e add
mul ndexAdd. Enabl ed = True
only enable delete if an Index is selected
I f ncdbExp. NodeType(tvTreeVi ew. Sel ectedltenm) = _
"I ndex" Then

mul ndexDel et e. Enabl ed = True
El se
mul ndexDel et e. Enabl ed = Fal se
End |f
End | f
ProcExit:
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Exit Sub
ProcError:
MsgBox "Error: " & Err.Nunber & vbCrLf & Err.Description
Resune ProcExit
End Sub
Private Sub mmul ndexAdd _C i ck()
On Error GoTo ProcError
ncdbExp. Addl ndex
ProcExit:
Exit Sub
ProcError:
MsgBox "Error: " & Err.Nunber & vbCrLf & Err. Description
Resunme ProcExit
End Sub
Private Sub nmul ndexDel ete_C i ck()
" Note: mmul ndex_Cick already determ ned
that an index is selected in the tree
On Error GoTo ProcError
Di m strTabl eDef Nane As String
Di m strlndexNanme As String
© get the index nane
strlindexNane = tvTreeVi ew. Sel ect edl t em Text
get its parent table nane
strTabl eDef Nane = tvTreeVi ew. Sel ect edl t em Par ent. Parent . Text
ncdbExp. Del et el ndex str Tabl eDef Nane, strl ndexNane
ProcExit:
Exit Sub
ProcError:
MsgBox "Error: " & Err.Nunber & vbCrLf & Err.Description
Resune ProcExit
End Sub

4. Add the CDBEXxplorer.cls class modul e to the project. Thisis the same class as that developed in How-To 4.2,
with methods added to support creating and deleting indexes. The class manages the popul ation of the itemsin the
tree and list views of the Explorer-style main form. Additional information about the class module can be found in
CDBExplorer.html, which isincluded as arelated file in the project on the CD. The two procedures added to this
class to support the creation and deletion of indexes are the AddI ndex and Del et el ndex methods. AddI ndex
uses the frmCreatel ndex form to create the index, but it first attempts to determine whether the current item in the
treeislocated within the branch of atable. If so, it passes the table name to the index creation form, saving the user