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Basics of SQL S b

SQL can be used with any database management System, not just Visual Basic. Hence,

the syntax learned here will help any database programmer. SQL is a set of about 30
statements for database manageiment tasks,

To query a database, we form a SQL statement. A statement  is ﬁ stri‘r'lg of SQL
keywords apd other information, such as database table and field names. This-
statement tells the database engine what information we want from the database. You

do not have to tell the database engine how to get the information - it does all the hard
work for you! .

What can a SQL statement accomplish?

= Sort records

= Choose fields

= Choose records

= Cross reference tables

= Perform calculations

= Provide data for database repc.)rts‘
= Modify data

Even though we don’t even know what a SQL statement looks like yet, we need to set
some rules on how to construct such statements. Then, we will look at how to use a
SQL statement in a Visual Basic application.

All SQL keywords in a SQL statement will be typed in upper case letters, Even
though SQL is ‘case-insensitive,’ this is good programming practice and allows us (and
others) to differentiate between keywords and other information in a SQL statement.
Rk vEY RS | o
SQL uses the term row to refer to a database record and the term column to refer to-
database field. This will not come into play in this class, but you should be aware of
this difference if you read other books about SQL.

5.-7) —5 Y J 2| — ’3‘1”&
String information imbedded within a SQL statement can be enclosed in double-quotes
(“) or single-quotes (‘). With Visual Basic, you should only use single-quotes to
enclose imbedded strings. The reason for this is that the SQL statement is itself a
string - so, in Visual Basic code, SQL statements must be enclosed. in double-quotes.
We enclose imbedded strings with single-quotes to avoid confusion.
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e SQL supports 'fﬁé ’&& Wﬁ"&gﬁ&ﬁ%;ﬁ;@dﬂté Q\M\ Eﬂ\i[@g %ﬁdgard character for

the et engine is an asterisk (*)._Use of wildeards will be illustrated_in.many examples.
| SI.Standard SQL implementation use the pergent sign (%)ids a wildcard.:
@7#‘:/;&‘ . j‘et {’_l_lj e 7S }\‘ A N6 ce %

. %TXZ&?E&%&%%@%‘:E&E@ WHERE bitt, 56 H f#A/E % & LIKE. 7€ Jet SQL
AR LIKE ${ERF. TREZRT LIKE #RIETFH ANSI SQL EEAMAHHSQL 15 4]
WHERE F4&) 1 Jet SQL Like ¥ESF .

. J%ﬁﬁ ANSI SQL Jet SQL iR [A] |

o IAEEFIEMICA LIKE %am% Like "*am*" ram,rams-damsél,amnesty

e %XH?%‘?T%&B‘JH:W XA LIKE 'John%!' Like "John*" Johnson,Johnsson

o IUUFRERMEMICA LIKE '%son' Like "*son" Johnson,Anderson

o MUAFIERRNEHRFH LIKE 'Glen 'Like "Glen?" Glenn,Glens

o HUAFIEANRIAFH LIKE' am' Like "7am" dam,Pam,ram

o MXAM—MRIHRRERNEHFH LIKE'_am% Like "?am*" dams,Pam,Ramses

« WE: A5 ANSI SQL— 92 R -, A OLE DB H i fo|{t %
|(Microsoft. JET.OLEDB.3.51) % M_@EFFMAF Jet BI2FI*. EFA—FIZK
T?Eﬁ EAFFERT DAO {5 LLIE N ADO M SQL AT

!
;

. Ifa table or field name has an imbedded space, that name must be enclosed in brackets
(I). For example, if the table name is My Big Table, in a SQL statement you would

Hse o RN AP A 8T
BRI B 3

[My Big Table]
i

This notation is not allowed in some SQL implementations. But in implementations
t}lat don’t recognize brackets, imbedded spaces in table and field names are not aljowed,
s0 it should never be a problem.
|
e To refer to a particular field in a particylar table in a SQL statement, use a dot notatjon:

|
]l_g_bleName.FieldName AN A wﬁg;\\ 5. 3P
If either the table or field name has imbedded spaces, it must be enclosed in bracket[s.

1

Nov\f(, we’re ready to start forming SQL statements and using them with Visual i Basic
applications. Qne warning - SQL is a very powerful ally in obtaining and modifying data
in a!databas_;:_._,__,_ﬁu,t_,,jt can also be very destructive - a single SQL statement can wipe out

an entire database! wS_O»,i-b'e careful and always provide safeguards against such potential
destruction. O E AT A e IR IR WG e,
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Where Does SOL Fit I 3?15.;;;.‘355@‘ &

e Visyal Basi¢-uses SQL querles to ds-;:fm@ a data souree, SQL statements are processe
by the Jet database enging (whether using PAO or ADO technology) to form ;
recardset objeot. This abject contains the virtual database table formed as a result o
the SQL statement. The resulting object can be used to display and, perhaps, updat;

the database.

How do we tell Visual Basic what the SQL statement is? It depends on whether w
want to provide the statement in design mode or run mode. In design mode, we
simply set a property for the appropriate DAO or ADO control (or Data Environment)
In run mode, how we process the SQL, statement depends on the data access technology
being used. This is addressed for each technology in the following sections.
o A result of interest from a SQL query is the number of records returned (if any). = Witk
both DAO and ADO technology, the returned recordset has a RecordCount property
To receive a valid count with this property, however, the Jet database engine musi
‘touch’ every record in the recordset. This is accomplished by performing a MoveL ast
method once the recordset is formed, followed immediately by a MoveFirst method
This agcomplishes two tasks: provides a valid RecordCount angd pasitions the record
pointer at the top record. We will look at obtaining a valid RecordCount with the DAC

and ADO technologies next. -

Note we say the database can perhaps be updated, How do we know if an update can
be performed? It all depends on the particular database access technology and SQL

statement used to create the virtual table. This is discussed in later sections.

O 0|
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SOL with the DAO Data Control - | /% AT RS S |

* Wh@!l usi.n_g-'_th.e DAO_ (data access object) data control, the SQL statement takes the
plage of the RecordSource property of the control.  In design mode, simply go to the
Rropertigs Window for the data control, scroll down to the RecordSource property and
type in a valid SQL statement. Many times, this'will be a very" long property.
Qbviously, it is assumed that the DatabaseName property of the data control has been
sct to the desired database file.

» In run mode, the SQL statgment is also assigned to the RecordSource property of the
data control (Refresh the data control after assigning the RecordSource). For example
if we haye a SQL statement named MySQL (this will be a string type variable) we want
to use with a data control named datDAQExample (again, it 1s assumed that the
DatabaseName property has been appropriately set), the BASIC code syntax is:

datDACExample.RecordSource = MySQL
datDAOEx_amPle .Ref resh

We vsually set the RcogrdSourog property (and DatabaseName property, atso) at
mn time, rather than in design'mode. Reasons for this are- discussed in later chapters

o Whether in design or run mode, a valid SQL statement will return a Recordset,object
containing the selected database records. This object will have its own methods and
properties for our use. In' particular, to establish a valid RecordCount for the
Recordset retumed using a data control named datDAOExample use these two hnes of
code :

datDAQExample.Recordset.Movelast
datDAQExample,Recordset . .MoveFirst

Following these lines, the RecordCount is examined using: |

datDAQExample.Recordsget.RegordCGount

=z =
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Quick Example 1= SQL with the DAQ Data Congral

1, Start a new project, Add two label controls and a DAO data cont,rol.. Set two data
control properties to: ',

DatabaseName BIBLIO.MDB (point to your working copy)
RecordSource SELECT * FROM Titles

After setting the RecordSource property, the Properties Window should look like this:

Yes, this is your first SQL statement! You don’t have to recognize this right now, but
it’s pretty easy to understand. The statement says SELECT all fields (the wildcard *)
FROM the Titles table. This has the same result as choosing the Titles table as the

RecordSource property.

2. Set the following two properties for the first label control (Labell):

DataSource Daial
DataField Title

D e 0l




3. Place this code ih'thb‘wl'?dn‘*m_"_iﬁc'tiv'aié procedure (this counts and displays the number of
records): : .
Prlvate Sub Form Actlvate()
Datal.Recordset. MoveLast
Datal.Recordset.MoveFirst
Label2.Caption = Datal.Recordset. RecordCount
End Sub

4. Save and run the application.  You should see this (the first label control showing a title
and the second a number (the number of returned records):

Scroll through different titles using the data control arrows. .

5. Now add these two lines at the top of the Form_Activate procedure (these lmes set the
RecordSource at run-time):;

Datal.RecordSource = "SELECT * FROM Titles ORDER BY Title"
Datal.Refresh

The SQL statement (enclosed in quotes since it is a BASIC string variable) is
modified so the results are in alphabetical order.

6. Save and rerun the appligation. The ‘in code’ SQL statement should produce the same
" records, but in order: :




SQL wnth the ADO Data Cantrol ~ "

o thn using the ADO (ActiveX data ob]ect) data control, the SQL statement takes the
place of the RecordSource property of the control.  In design mode:

= Establish the ConnectionString property. S SR

= Go to the Properties Window for the data control, scroll down to thc RecordSource

. property and click on the ellipsis that appears. The RecordSource Property Page
will appear. |

= Under Command Type select 1 - adCmdText (this tells the control we will be using
“a SQL statement). Then, in the Command Text (SQL) window, type in a valid

' SQL statement. When done, click OK.

e In run mode, the SQL statement is also assigned to the RecordSource property of the
data control (Refresh the data control after assigning the RecordSource).  For example,
if we have a SQL statement named MySQL (this will be a string type variable) we want
to use with a data control named datADOExample (agam it is assumed that the
ConnectionString property has been appropriately set), the BASIC code syntax is:

datADOExample.RecordSource = MySQL
datADOExample.Refresh

We usually set the RecordSource property (and ConnectionString property, also) at
run-time, rather than in design mode. Reasons for this are discussed in later chapters.

o Whether in design or run mode, a valid SQL statement will return a Recordset object
containing the selected database records. This object will have its own methods and
properties for our use, In particular, to establish a valid RecordCount for the '
Recordset returned using a data control named datADOExample, use these two lines of
code:

datADOExample.Recordset .Movelast |
datADOExample.Recordset ,MoveFirst

Following these lines, the RecordCount is examined using;

datADQExample .Recordset.RecordCount

PMEET a0l
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o
P B

Placedtlrils code ‘m the Farm Actwate plocedure (tlus counts and dlsplays the number of
recoras -

Private Sub Form Activate()
Adodcl.Recardset.MovelLast

Adodcl.Recordset .MoveFirst

Label2,Caption = Adodcl.Recordset,RecordCount
End Sub

Save _and run the application. You should see something like this (the first label control
showing a title and the second a number (the number of returned records):

Scroll through different titles using the data control arrows.

. Add' these two lines at the top of the Form_Activate procedure (these lmes set the

RecordSource at run-time) to modify the SQL statement:

Datal.RecordSource = "SELECT * FROM Titles ORDER BY Title"
Datal.Refresh '

Save and rerun the application. The ‘jn code’ SQL statement should produce the same
records, but in order:

AfeT o
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SQL with the ADO Data'Environment

e When using the ADO (ActiveX data object) datg environment, the SQL statement forms SR
a new Command object within an existing Connectio.n object. In design mode:

= Establish the Connection object (connect to a database).
= Right-click on the Connegtion objsct in the Data Environment wmdow and select @
Add Command. A new Command object will appear.
= Right click the Command object and select Properties. - The Properties window |
appears - make sure the General tab is selected. Under Source of Data, click SQL
Statement. The SQL window will become enabled. Type a valid SQL statement,

then chck OK.

(In all these steps, it is assumed that proper conventions were followed in nammg all

objects.)

With the ADO data environment, we follow a different approach when usmg SQL

statements in run mode. The recordset created based on design-time parameters is first

closed (use the Close method). Then, we re-open the recordset using the Open method
and the new SQL statement. For example, assume we have a data environment named
denExample, a command object named comExample and a new SQL statement named
MySQL (this will be a string type variable). Recall the recordset associated with
comExample will be named rscomExample. The code to close the current recordset

and re-open it with a new SQL statement is:

denExample rscomExample.Close
denExample.,rscomExample,Open MySQL

We’re not done, though.  One more step is needed.

]34 =]
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e After creating the new recordset, all“data hound controls are left hound to the original
recordset.-  Without manually rebinding (in code) the controls to the new recordset, you
won’t see the new results. Microsoft, in their Knowledge Base Articles, claims:this is
an intended behavior. We believe it is a bug that will hopefully be addressed as ADO
technology matures. To rebind the data bound controls to the ADO data environment,
you need to reset each control’s DataSource property. The code to rebind a control
named ExampleControl to a data environment named DataEnvironmentName is:

Set ExampleControl.DataSource = DataEnvironmentName

Note use of the Set statement. Set must be used when initializing a programming
object, as we are here. We will look at some automated techniques for rebinding in a
later chapter. You can see that working with the data environment 1s a Iittle trickier,
But, after you’ve used it a few times, you’ll begin to appreciate its great advantages.

o Whether in design or run mode, a valid SQL statement will return a recordset:object
containing the selected database records. Recall, in our example above, the returned
recordset is named rscomExample. This object will have its own methods and
properties for our use. In particular, to establish a valid RecordCount for the recordset
returned by a data environment named denExample, use these two lines of code:

denExample.rscomExample .MoveLast
denExample.rscomExample.MoveFirst

Following these lines, the RecordCount is examined using;

denExample,rscomExample,RecordCount

(=) %41 =]
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Quick Example STQ'SQL" with the ADO Data Environment

1. Start a new project. Add two label controls and two command buttons (needed to
allow navigation among records). Add a Data Environment in the Project Explorer
window. Right-click Connectionl and set Properties so it points to your working

copy of BIBLIO.MDB.

Right-click on Connectionl and select Add Command. A new Command object will
appear. Right click that object and select Properties. The Properties window
appears - make sure the General tab 1s selected. Under Source of Data, Clle SQL
Statement. The SQL window will become enabled. Type:

SELECT * FROM Titles

You should see:

Connectionl

When dore, click OK.

BN FEART iz




Labell : ‘ '
DataSource DataEnvironment]

DataMember Command]
DataField Title
Command]; |
Caption &Previous
Command2:
| Caption &Nex,t

4. Placg this code in the Form_ Actwate procedure (th1s counts and displays the number of

r@cords)

E;;vate Sub Faorm Activate()

DataEnv1;‘onmentl rs€ommandl . MoveLast

DataEnvironmentl, rsgonunandl MoveFirst

Label?2.Caption = DataEnvireonmentl. rsCommangl RegordCount
End Sub

5. Add this code to the command hutton Click gvents to allow navigation:

Private Sub Commandl €lick()
DataEnv:Lronmentl rsCommandl MoveErevz.ous
If DataEnv:Lronmentl rsCommandl. BOF ‘Then
' DataEnvironmentl,rsCommandl. MoveFirst
End If

End Sub

Private Sub Command2 Click()
DataEnvironmentl,rsCommandl.MoveNext

I1f DataEnvironmentl,rsCommand]l.EQF Then
' DataEnvironmentl, rsCommandl,Movelast
End If

End Sub

=3¢ (=]
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6. Save and run the applicatian, You should see something Tike this (the first label control
showing a title and the second a number (the number of returned records — this may be a
different value for you, depending on the current state of the BIBLIO. MDB database);

Navigate through the records, if you like. -

7. Add these three lines at the top of the Form_Activate procedure (these lines set the
RecordSource at run-time): : g i

DataEnvironmentl.rsCommandl .Close
DataEnvironmentl.rsCommandl.Open "SELECT * FROM Titles ORDER
BY Title" - . - -
Set Labell.DataSource = DataEnvironmentl

These lines close the old recordset, re-open it with the new 'SQL statement, and then
rebind the label control to the data environment. | - |

.8. Save and rerun the application. You obtain the same records, but ordered:

£40]
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| i - 8QL Tester

Well, now-we know some of the rules and syntax of SQL statements and how to use them
with Visual Basic, but we still don’t know what a QL statement looks like (well, we saw
one in the examples). We correct all that now and start learning more about SQL. To
test SQL statements we form, we build this example which allows us to enter SQL
statements and see the results of the formed database queries. In this example, we use the
DAO data control so both Visual Basic 5 and Visual Basic 6 users can build the same
example. You can choose to use the ADO control (or dafa environment) if you choose.

1. Start a new project. Add a DAO data control, a text box control, two label controls, a
command button, and a DBGrid gontrol to the form. Wait, you say, what 1s a DBGrid
Control and why isn’t it in the toolbox? It is a DAQ data bound control we haven’t
looked at yet, but it is very powerful. The DBGrid control allows us to view and edit
an entire database table by setting just one property (DataSource). It is a custom
control that must be added to the toolbox. To do this, select Components under the
Project menu item. In the window that appears, check the box next to Microsoft Data
Bound Grid Control, then click OK. It is then available for selection from the
toolbox. We will look further at this control in Chapter 6. Resize and position the
controls 'so your form looks something like this:

B
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A Brief (Hopeful!y) Interlude for Visual Basic'6 Users? ™

When you selected the Companents tab, the choice for the Microsoft Data Bound
Control may not have been there. You will see a choice for Microsoft DataGrid C
This is not the same control - this is the version of the control that works with

technology. So what can you do? There are two solutions: a quick one
‘not-so-quick’ one. We recommend the Jatter.

Solution 1 — The Quick Solution:

Use the ADO DataGrid contral (make sure it has been added to the toolbox) in place
DAO data bound grid control. You will also have to replace the DAQ data contrg
the ADO data control. Use the same properties for the grid control and the data ¢
with one exception. Recall the ADO data control does not have a Database
property. If using the ADO control, set the ConnectionString property such that it
to your working copy of the BIBLIO.MDB database. No code changes are neces:
the code that works for the DAO data control will work for the ADO data control,

When you' attempt setting the DataSource property for the grid control, you will g
error message: |

This is acceptable since we will be setting the data control’s RecordSource at run

You may also get this error when running the application. If so, just click OK.  For
reference, we have built ah ADO version of the SQL Tester program and included t

the example files (look for the project file with the AD suffix),

(=) %41 =]
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Solntion 2 - Tbe“;NQt; So-Quick Sahition: -

. Here, we will install the desired DAO data grid control (and other DAO-based controls, if
desired) onto your computer. The steps are many, but the effort is worth it, especially if
you, ever plan to use or build applications that- employ DAO database technology. The
information provided here was taken from Microsoft’s website. You. will need your
installation CD for Visual Basic 6, You will also have to be familiar with issuing DO§
command line statements. ~ Ask for help from someone if this is unfamiliar.

Look in the \COMMON\TOOLS\VB\CONTROLS directory on the VB6 CD. This
directory contains controls that shipped with Visual Basic 4/5 Professional and Enterprlse
Editions, which are no longer shipping with Visual Basic 6:

AIu'Btn32.ocx, Gauge32.ocx, G1'id32.ocx (the file we are interested 1n here), KeySta32.ocx,
MSQutl32.0cx, Spin32.ocx, Threed32.ocx, MSChart.ocx

To 1nstall these files on your computer, follow these steps:
1. Copy all of the files in this directory to your \WINDOWS\SYSTEM directory.

2. Register the controls by either Browsing to them in Visual Basic itself (select the
Browse option when selecting Components), or manually register them; using
RegSvr32.Exe, RegSvr32 EXE can be found in . the
\COMMON\TOOLS\VB\REGUT ILS directory. The DOS command line is: |

regsvr32.exe grid32.ocx

3. Register the design time licenses for the controls. To do this, merge the vbetrls.reg file
found in the \COMMON\TOOLS\VB\CONTROLS directory into your registry: You
can merge this file into your registry using RegEdit.Exe (Win95, Win98, WinMe,
Win2000 or WinNT4) or RegEd32 Exe (WinNT3.51):

regedit vbetrls.reg (or other reg files associated with the controls)
The DAQ files (including the DAQ data grid control) should now appear in the

Components listing when choosing controls to add to your toolbox Now back'to our
example '

[=]:44E =]
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Set properfies for *the form and confrals:+ 1 &0
Fo.rml: FORE P
~ Name fnSQLTester

BorderStyle
. Caption

Datal:

- Name
Caption
DatabaseName

Labell:
Caption

Label2:

' Name
- Alignment
BackColor
BorderStyle
Caption
FontSize

(;30m_mand1 ;
Name
Caption
TabStop

DBGrid1;
Name
DataSource
TabStop

Text]:

~ Name
MultiLine
ScrollBars

0
12

- False .

tf(tS QLTester | |
* True ' |
|

1-Fixed Single
SQL Tester

- datSQLTester

SQL Tester
BIBLIO.MDB (point to your working copy)

Records Returned

IblRecords
2-Center
White
1-Fixed Single

éﬁldTest )
Test SQL Statgment.

- False

grdSQLTester.
datSQLTester

2-Vertical
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When done, the form should look like this;

SQL Tester

A5QL Tester

With this example, we will type SQL statements in the text box area, then click the Test
SQL Statement button. The data grid will display the returned records, while the label
control will display the number of records returned. We need some code to do all of

this.

All the code goes in the ecmdTest_Click event:

Private Sub cmdTest Click()

'Enable error handling

On Error GoTa SQLExror

'Read SQL statement and establish Recordsourca

datSQLTester.RecordSource = txtSQLTester.Text

datSQLTester.Refresh |

If datSQLTester,Recordset,RecordCount <> 0 Then
datSQLTester.Recordset .MoveLast
datSQLTester.Recordset.MoveFirst
lblRecords.Caption = datSQLTester.Recordset.RecordCount

Else

- 1blRecords.Caption = "Q"

End If

txtSQLTester.SetFocus

Exit Sub

‘1f error occurs, report it in message box

SQLError:

MsgBox Error (Err. Number) , vixclamat:Lon + vbOKOnly, "SQL Error"

Exit Sub
End Sub
‘ EFeE 0
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Let's spend some tlme seelng what S gomg on |n thts code The first thing we
do is turn an error trapping. Without it, if we make a small error in a SQL
statement the program will stop.  With it, we get a message indicating our
mistake and are allowed to continue. Following error control, the SQL
statement (from txtSQLTester) is processed and the Recordset estabhshed
The records are then counted and displayed. ‘

Be careful in typing SQL statements.  Although we have error trapping in SQL
Tester, if you make a mistake, the returned error mgssages are (many times)
not of much help. If you get an error, the best thing to do is retype the SQL
command, paying attention to spacing, spelling, and proper punctuation.

: Savg the application and run it.  Type the only SQL statement you know at this time in
the text box (SELECT * FROM Titles). Click Test SQL Statement and you should
see;

SR

{dBASE Ill : A Practic 0-0038307-6-4
he dBASE Program 0-0038326-7-8 .
4 dBASE Il Plus . 0-0038337-8-X X: ;
{Database Managem: - 0-0131985-2-1 '

{\Wordstar 4.0-6.0 Qui| 99010-0133656-1-4

STUL Tester

Note the DB grid control dlsplay the entire table. You can screll through the
table or edit any values you choose. Any changes are automatically reflected
in the underlying database, Coglumn widths can be changed at run-time.
Multiple row and column selections are possible. As we sald, it's a very
powerfyl tool. Please note Records Returned values for your results may he
different, depending on the current data in the database.

Change the word SELECT to SLECT to make sure the error trapping works. = Now,
let’s use this SQL Tester to examine many kinds of SQL statements. When typing the
_statements, use upper case letters for the SQL keywords.  Statements do not necessarily
have be on a single line - multiple line SQL statements are fine and usually make them

easler to read and understand.
Ok 550
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SELECT/FROM SQL Stafément
# The inost c.()mlﬁonly used SQL statement is the one we’ve been using as an example:

the SELECT/FROM statement. This statement allows you to pick fields from one or
more tables. '

e The syntax for a SELECT/FRQM SQL statement is:
SELECT [Fields] FROM [Tables]

where [Fields] is a list of the fields desired and [Tables] is a list of the tables where the
fields are to be found. The wildcard character (*) can be used for the fields list to
select all fields from the listed table(s). For example, the statement we have been
usmg

SELECT * FROM Titles

selects and returns all fields from the BIBLIO.MDB database Titles table. Look at all
fields in the other tables (Authors, Publishers, Title Author) ysing similar statements.
When looking at the Title Author table, you need to write:

SELECT * FROM [Title Anthor]

Re_call field and table names with imbedded spaces must be enclosed in
brackets. Looking at each table will reacquaint you with the structure of the
BIBLIO.MDB database tables and fields. We will use a lot in the rest of thls
chapter

e If we only want selected fields from a table, we use a field list, whlch is a
comma-delnmted list of the ﬁelds desired, or: |

S__ELEGT Field1, Field2, Figld3 FROM Table

wull return three named fields from Table, Make sure you do not put 3 comma
after the last field name, To obtain just the Title and Year Published (name
must be enclosed in brackets because of imbedded space) fields from the books
database Titles table, use: -

SELE.CT Tltle [Year Publlshed] FROM Titles

Note the ﬁeld names arg not written using the prescrlbed dot notation of Table Field.
The table name omission is acceptable here because there is no confusion as to where
4"& R T blE




R —

LA A e B L

the fields are coming from." ‘When using multiple tablés, we must ise the dot notation.
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Naw, try:
SELECT DISTINGT PubID FROM Titles

SELECT DISTINGT PublD FROM Titles

SQL Tester

You should see far fewer records are returned - only distinct publishers are
returned.

ORDER BY Clause

e When you use a SELECT/FROM statement, the records are returned in the order they
are found in the selected table(s). To sort the returned records in some other order, you
use the ORDER BY clause, The syntax is; f.
SELEC—T [Fields] FROM [Tables] ORDER BY FieldSort
This statement selects the listed fields from the listed tables and sorts them by the field

named FieldSort, By default, the ordering is in ascending order. If you want the sort
to be in descending order, the FieldSort name is followed by the keyword DESC.

00000000000000000000
ORDER BY [0 ].[0 O] DESC,[0 ][0 O]



Administrator
文本框
支持多个字段、倒序排序，用逗号分隔，如：
ORDER BY [表].[日期] DESC,[表].[时间]


SELECT’ FRGM Tltles ORDER BY PublD -

Alllrgggpds in the Titles table will be returned in order of Publisher ID.
| _.Q.ﬁ.%éé?f?.@.?..?.t..’ ........
! % Nr:AnImplementaty * 0-9343753 3'">'<' _
Y581 The New Basics/Bor _1987;0-9343764-3- :
i SREH Tubo C: The At of 0 3343754 5-3 ﬁ
! 9&5 A tanes 14 - |
o e “ﬁ”’f ”’ N |
| i
:
'[I'ry this and the order should be reversed:. ‘ i
SEL‘ECT * FROM Titles ORDER BY PubiD DESC . i.
. | |
- i.
|
| ;

%% e i E 0l
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* You can use more than ong field"in the ORDER BY ‘clause.
recordset based on all requested orderings.

SELECT * FROM Titles ORDER BY PubiD,Title

The returned records will be in order of the publlshers with each publisher's

titles in alphabetic order.

Accelsé 2 0 A Devc

Try this with SQL tester;

1 556513353

Access for Wndows

13517.5582844.1-9

Advanced Fractal Pr

1.5585109-6:6

[Advanced Fractal Pr

9-9922645-9-4

Advanced Graphics

1-5585117-1-7

o ‘Qﬂ‘.q-‘ "‘Ql’?"‘ﬁ o

13 ERORIA LA, e e

SQL will create 2

e If you want to restrict the number of records returned by a SQL statement that orders the

returned records, you can use the TOP keyword with SELECT. TOP n returns the first
n regords. TOP n PERCENT returns the first n percent of the returned records.

If

two or more records have the same order value, they are all returned. Use the SQL

Tester and try:

SELECT TOP 20 * FROM Titles ORDER BY PubID,Title

Twenty books should be returned.  Naw, try:

SELECT TOP 20 PERCENT * FROM Titles ORDER BY PubiD,Title

Far more books will be returned.

00
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One t}f the most useﬁll aspects of ‘he SELECTFFRON SQL statement is. 1ts ability to
iimit the returned recordset via the - WHERE c]auSe This clause specifies: some
¢riteria that must be met in forming the recordset. The syntax is:

SELEC.T [Fields] FROM [Tables] WHERE Cnterta

The WHERE clause limits the number of returned records by allowing you to do loglcal
checks on the value of any field(s). Operators used to perfom these checks mclude

l..

£ Lessthan <= . Less than or equai to -

> Greater than »="  Greater than ar equal to
=  Equal " <* Notequal

Qther operators are:

Between - Within a seeciﬂed mnse
In Spesify g list of valugs
Like Wild paxd matghlng

The WHERE clause ean limit information Qlaplayed from ane table or combme
Informatlen from one or more tables. First, let's do some several single table

‘examples using SQL Tester

(=] d2 =)
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Single Table WHERE Clausé’ -

e Say we want to see all fields in the B‘IBLIO.MDB T’itlesltablé fbr books.published after

1995. And, we want the returned records ordered by Title.

The SQL statement. to do

this is (we’ll type each clause on a separate line to clearly indicate what is going on -
multiple line SQL statements are acceptable and, many times, desirable): = .. -

SELECT *

FROM Titles

WHERE [Year Published] > 1995
ORDER BY Title

This is where the real power of SQL comes in.  With this simple statement, the
Jet database engine quickly finds the desired records and sorts them - all

without any coding on our part!

3D RAendering and V

15y

1-5620530-4-3

60 Minute Guide to L

1-5686477-9-3

A First Course in Opti

0-5214971-3-1

A First Course in Opti

0-5214577-0-1

A Practical Guide to |

0-4713030-6-2

A Bemnbiaal G ida ba

0 A4712020.9.0,

ELECT *
ROM Titles

HERE [Year Published] > 1935
A{ORDER BY Title

. What if we want to know information about all the book publishers in the state of
Washington.  Try this SQL statement with the BIBLIQ,MDB Publishers table:

SELECT * FROM Publishers WHERE State = ‘WA’

Note we enclosed the state name abbreviation (a string) in single quotes, as
discussed earlier in this chapter. Try this SQL statement with the SQL tester
and you should find one lonely publisher (BetaV) in the state of Washingten!

Wonder where Microsoft is?
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e The BETWEEN Keywoid allows us to search for'a range of values,
published between.1995 and 19987  Use this SQL statement:

Want all books

SELECT * FROM Titles WHEREL [Year Published]
BETWEEN 1995 AND 1998

0013443631 50 |

_[.'!:0230382_:[]'_-5
1 Applied Calculus Wit 0-0230650-8-7
Ptogrammlng the 80z

SELECT *FROM Titles WHERE [Year Published
BETWEEN 1935 AND 1398

e The IN keyword lets us specify a comma-delimited list of desired values in the rétumed
recordset. Say, we want to know the publishers in New York, Massachusetts, and

California. This SQL statement will do the trick: |

SELECT * FROM Publishers WHERE State IN (‘NY’, ‘MA’, ‘CA’)

Ok5H0
% AHARET flg
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e The LIKE kgywbrd"élldws us :fb‘ tisé wildcards in the WHERE clausé. This lets us find
similar fields. Recall, the Jet engine wildcard character is the asterisk (*). To find all
authars with a ‘g’ anywhere in the their name, try:

SELECT * FROM Authors WHERE Author LIKE ™g*

Metzger, Philip W,

Coolbaugh, James
Gabiel, Hichard P.

SELECT FROM Authors WHERE Author LIKE
g

1SAL Tester

o Multiple criteria aré possible by using the logical operators AND and OR. For
example, to find all books in the Titles table published after 1993 with a title that starts
with the letters Data, we would use the SQL statement:

SELECT * FROM Titles |
WHERE |Year Published] > 1993 AND Title LIKE 'Data*'
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Multiple Tahle WHERE Clause -

* So far, almost evcrythmg we’ve done in this course has mvo]ved lookmg at a single
pative (built-in) table in a database. This has been valuable experience in helping us
understand database design, learning how. to use the Visual Basic database tools, and
learning some simple SQL statements. Now, we begin. looking at one of the biggest
uses of database management systems - combining information from multiple- tables
within a database. SQL makes such combinations a simple task.

o We still use the same SELECT/FROM syntax, along with the WHERE and ORDER BY
clauses to form our new virtual tables:

SELECT [Fields]
FROM ([Tables]
WHERE Criteria
ORDER BY (Fields]

The only difference here is there’s more informatipn in each SQL statement, resulting is
some very long statements, The [Fields] list will have many fields, the [Tabl@es] list
will have multiple tables, and the Criteria will have several parts. The basic 1déa IS tO
have the SQL statement specify what fields you want displayed (SELECT), what tables
those fields are found in (FROM), how you waat the tables to be combined (WHERE)
and how you want them sorted (ORDER BY). Let’s try an example. ;

o Notice the Titles table does not list a book’s publisher, but just publisher identification
(PubID). What if we want to display a book’s title (Title field in Titles table) and
publisher (Company Name in Publishers table) in the same recordset? Let’s build the
SQL statement. First, the SELECT clause specifies the fields we want in our ‘virtual’

table:
SELEGT Titles, Title,P-ublishers [Company Name]

Note the use of dot notation to speclfy the desired fields.  With multiple tables,
thls avoids any problems with naming ambiguities. ' |

* The FROM clause names the tables holding these fields;

ERQM Titles,Publishers

BY Fa st o
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The WHERE clause declares what criteria must ‘be met ih ‘combining the two tables,
The usual selection is to match a primary key in one table with the.corresponding
foreign key in another table. Here, we want the publisher identification numbers from
each table to match: ‘

WHERE Titles.PubID = Rublishers.PubID

Any records from the

‘ tables that do not match the WHERE criteria are not included in
the returned recordset. |

Lastly, we declare how we want the resulting recordset to be sorted:

ORDER BY Titles.Title

The complete SQL statement is thus;

SELECT Titles. Title,Publishers.[Company Name] |
FROM Titles,Publishers

WHERE Titles.PubID = Publishers.PubID

ORDER BY Titles.Title

Try this with the SQL tester.

--.E.,.. R SR
QUE CORP

41-2-3 For Windows I

ALPHA BOOKS

741-2-3 Power MacRos

QUE CORP ~ .~

1.2-3 Power Toals (B

BANTAM ELECTRO

1-2-3Release 2.2 P(

QUE CORP

;|IDG BOOKS WOALI

ALDLIA DOAKD
L T

T ; .
SELECT Titles, Title, Publishers, [Company Name]
4FROM Titles Publishers

WHERE Titles.PublD = Publishers, PublD
ORDER BY Tilles. Title

o Are you amazed? You have just seen one of the real powers of using SQL with the Jet
database engine (or any database system, for that matter). We simply told the eéngine
what we wanted (via the SQL statement) and it did all of the work for us - no coding
needed! Let’s do somg more examples. |
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e In the previous examplé say you JUSt want books pubhshed by Que Corporation.
Modify the SQL statement to read (we added an AND clause):

SELECT Titles.Title,Publishers.[Company Name]
FROM Titles,Publishers

WHERE Titles.PubID = Publishers.PubID

AND Publishers.|Compaany Name| = ‘QUE CORP’
ORDER BY Titles.Title

1-2-3 Powet MacRo:| GUE COAP
1-2-3 Relsase 2.2 P({QUE CORP
10 Minute Guide to £|QUE CORP
3-D Graphics Pragrail QUE CORP
Access 2 for Windov|QUE CUHP

7

_ SELECT Tlllas TllIe Publcsher&[Company Name]
; ,;* FROM Titlas Publishers

g% HERE Titles.PublD = Publishars.PublD
ZHAND Publishers.(Company Name] = 'QUE CORP*

@ ORDER BY Titles. Title

.\,
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e What if we want to list a book’s title, publisher, and author, ordered by the author names
This requires using all four tables in the BIBLIO.MDB database. Let’s build the SQL

statement. We want threg fields:

SELECT Authors.Author,Titles. Title,Publishers.[Company Name]
As mentioned, to retrieve this information requires all four tableé:
FROM Authors,Titles,Publishers, | Title Author|

We still need the publisher identification numbers to match, but now also need t6 make
sure book titles (via the ISBN field) and author identification numbers match. The
corresponding WHERE clause is:

WHERE Titles.ISBN = [Title Author]. lSBN

AND Authors.Au_|ID = [Title Author].Au_ID
AND T_ltles.PubID = Publishers.PublD

Op3E 0]
g‘%} FHIA T Bl



Finally, the resulfs are'sorted:”
ORDER BY Authofs.Auth.Q_l:

Puttmg all this in the SQL tester gives us over 16 OOD ]lstmgs (one entry for every author
and every book he or she wrote or co-wrote):

mybook "~ TAKPETERS LTD ‘

Mp book A SYSTEM PUBNS

Truetype Text Fonts::SYBEX Inc

C for Windows Anime Winderest Books (Im

Visual Basics Progiai: QUE CORP |
Advanced Spreadsh Boyd % Fraser Pub C

Authors Author, Titles. Title Publishers.[Company
Name] '

FROM Authors, Tltles Publishers, [Title Authoy]

' WHERE Titles. ISBN [Title Author] ISBN

| ! KND Authors.Au_ID = [Title Author]Au_ID
AND Titles.PublD = Publishers. PublD SOL Tester

Such' power! Can you imagine trylng to write BASIC code to perform this
record retrieval task? -,

If the displayed field name does not clearly describe the displayed information, you can
alias the name, or change it to something more meaningful usmg the AS clause. As a

simple example, try this:

SELECT Au_ID AS [This Author] FROM Authors

(]

[ |

£ ‘r
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m&‘a‘
SELE ET Au_ ID AS [This Author] FHDM Authors

The field name is unaffected by aliasing - only the displayed name changes.

Important - Database tables combined (forming a virtual data view) using DAO
technology and the SQL WHERE clause cannot be updated. The data can only be
viewed. Go ahead - combine tables using a SQL statement with a WHERE clause and
try to change a value in the resulting grid. You can’t do 1it! The ability to update a
DAO recordset is established by the read-only Updatable property. Is this a problem?
Not if you are just displaying information for a user. But, if you need editing
capabilities with DAO, do not use the WHERE clause to join tables.

Any recordset established using ADO technology (even with a combining WHERE
clause) can be updated, depending on locks placed on the recordset. The use of such
locks is discussed in a later chapter,

To provide editing in DAO recordset you need to use the SQL JOIN clauses.  Using
JOIN clauses will also work with ADQ recordsets. Let’s take a look at such a clause.

AEF il
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INNER JOIN €lause™ /At it Dt L

] thn combmmg tahles the SQL [NNER JOIN clause does the same: work as the
WHERE clause and it returns a recordset that can be updated (for bath DAO and ADO

technologies). The syntax for an INNER JOIN is a lutle different than that of the
WHERE clause. BlE

SELECT [Fields]

FROM Tahle! INNER JOIN Table2 ON Linking Crlterla,
WHERE Criteria

ORDER BY [Fields]

‘Thls rather long statement beg]ns by speeifying thc fields to SELECT The FROM
clause specifies the fields will come from the first table (Tablel) being INNER JOINed
with a second table (Table2). The ON clapse states the linking criteria (usually a
matchmg of key values) tq bg used in the join. At this point, the tables are comibined.
You can still use a WHERE clause to extract specifi¢ information from this table (you
just can’t use it to combine tables) and an ORDER BY clause, if desired, Let’s Tepeat
the exaxnples just done with the WHERE clause. |

+ To display  book i and publisher nane, the SELECT olause is:
SELECT Titles. Title, P llblisher-s [C\Ompany Naﬁie]

We want to ‘join’ the Titles table with the Publishers table makmg sure the Pub[D fields
match The correspondmg INNER J OIN statement is: .

FROM Titles INNER J(_)IN Publishgr's
ON Titles.PubID = Publishers.PubID

Lastly, we order by the Title: o

ORDER BY Titles. Title

(=) %41 =]
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{1-2-3 For Windows FIALPHA BODKS
11-2-3 Power MacRog QUE CORP
-2-3 Power Tools (B{BANTAM ELECTROD
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1123 Secrets/Book | IDG BOOKS WORLI
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. A _._N “.'Y

SELECT Tltles Title, Publishers.[Company Name]
FROM Titles INNER JOIN Publishers

ON Tiles.PublD = Publishers.PublD

DRDER BY Titles. Title

® Try to change a value in the data grid for this example. You should see that, as
expected, use of the INNER JOIN provides an updatable recordset. If you leave your
change as 1s, it will be written as a permanent modification to the database! So, we
suggest ‘undoing’ your change. You have just learned one of your first skills in
building a complete database management system - how to edit an existing database. It
was easy, wasn’t it? This ease comes from the power of the Jet database engine.
There are times we won’t want editing the database to be so easy. Limiting these
capabilities are discussed in the next chapter on Visual Basic interfaces.

To illustrate use of the WHERE c]ause (to limit displayed records) in conjuncnon with
the JOIN clause, try this modified SQL statement with SQL Tester:

SELECT Titles. Title, Pubhshers.[Company Name]
FROM Titles INNER JOIN Publishers

ON Titles.PubID = Publishers.PubID -
WHERE Publishers.[Company Name] = ‘QUE CORP’
ORDER BY Titles, Title

Only QUE CO,RP- publishers will be listed. And, the recordset can still be edited

(WHERE only affects ‘updatability’ of DAQ recordsets ‘when used to combine
information on tables). |

IOk 0]
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Use of the INNER JOIN clause to’ combme mformatlon from, more than two tables is a3
little more complicated. ~ The tables need be joined in stages, nesting the INNER JOIN
¢lauses using parentheses for grouping. Assume we have three tables (Tablel, Table2,
Table3) we want to combine. Tablel and Table3 have a common key field for lmklng
(Key13), as do Table2 and Table3 (Key23). Let’s combine these three tables usmg
[INNER JOIN. In the first stage, we form a temporary table that is a result of j joining
Table2 and Table3 usmg Key23 for linking:

Table2 INNER JOIN Table3 ON Table2.Key23 = Table3.Key23

In the next stage we join Tablel with this temporary table (enclose it in parentheses)
using Key13 for lmkmg | !

Tablel INNER JOIN

(Table2 INNER JOIN Table3 ON Table2.Key23 = Table3.Key23)
ON Tablel.Keyl3 = Table3 Key13

This nested statement is used in the SQL statement to specify the tables for field
selectlon Notice we’ve spread this over a few lines to make it clearer - any SQL
processor can handle multiple line statements. The multiple table INNER JOIN ‘can be
generalized to more tables - just pay attention to what tables link with each other.
Always make sure the tables you are joining, whether a temporary joined table or a
database table, have a common key.

Remember the example we did earlier where we listed Author, Title, and Publ.ifSher in
the BIBLIO.MDB database? Let’s build that SQL statement. First, SELECT the
fields: |

SELECT Authors. Author, Titles. Title,Publishers.[Company Name]

This is the same SELECT we used previously. Now, we need to form the FROM
clause by combining four tables in three stages (one for each common key linking), In
thc first stage, combine the Publishers and Titles tables (PubID is common key):

Publishers INNER JOIN Titles
ON Publishers.PubID=Titles,PubID)

!
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(Publishers INNER JOIN Titles

ON Publishers.PubID=Titles.PubID)
INNER JOIN [Title Author]

ON Titles. ISBN—[Tltle Author].ISBN

in parentheses) usmg Au ID as the key

Authors INNER JOIN

((Publishers INNER JOIN Titles

ON Publishers.PubID=Titles. PubID)

INNER JOIN [Title Author]

ON Titles.ISBN=[Title Author].ISBN) » - ‘
ON Authors,Au_ID=[Title Author],Au_ID ;

The FROM clause needed for the combined data yiew is now complete. The fixjgl line
in the SQL statement orders- the data; :

ORDER BY Authors.Author
Whew! Try this full statement with the SQL tester and you should get the same results

seen earlier ysing the WHERE clause. . The difference, of course, is that the recordset
here can be updated. | |

oK 0]
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OUTER JOIN Clause

e The INNER JOIN only retrieves records that have a match on both sides-of the JOIN.
Far example, with BIBLIO.MDB, the INNER JOIN statement:

Publishers INNER JOIN Titles ON Publishers.PubID = Titles.PubID
0, 8D =7 Fp A 1o MV

In this statement, if there is a PubID in the Publishers table without a corresponding

PubID in the Titles table, that value will not be in the returned recordset. If you want

all records returned, whether there is a match or not, you need to use what is called an

OUTER JOIN. There are two forms for the QUTER JOIN.

T k- f(\fy i+ m%-ﬁ }?g o %P ‘fj /Z/

e A RIGHT OUTER JOIN includes all records from the second-named table (the
right-most table)\even if there are no matching values for records in the first-named
(left-most table). T[xthls with SQL Tester: _

- (ﬁ-‘-@c’{) ’\f{; R iﬁ?’i’/?{_‘ ' 1—";;—)7\\;25 ’XD 7* ‘{7/’;’/1’ f/]f'a’ﬂ'/ ua_r_P
SELECT Titles.Title, Publishers.[Company Name]
FROM Titles
RIGHT OUTER JOIN Publishers — %:7% (e %2 )
ON Titles.PubID = Publ slishers.PublD
ORDER BY Titles. Title

Prentice Hall Intemal

.............................. sesygrene

1YOURDON
“IWORDWARE

ZASELECT Tltles Tllle F’ubhshcrs [Company Name]
i FHUM Titles

DN Titles.PublD » Publrshers PublD .
fo DHDEH BY Titles. Titls : v

There are several publishers (about 19 or so) without corresponding titles i in the
database.

=137 [=]
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A LEFT OUTER JOIN mcludes all records from the ﬁrst named table (the 1eft—most
table) even If there are not ma\tchmg values for rc.,uords in the second-named (right-most

table) Try this with SQL Tester;™s DAl AT 54 1

SELECT Titles.Title, Publlshers [Compapy Name]
FROM Titles -7 (it BiomBlr Y

LEFT QUTER JOIN Publ;shers

ON Titles, PubID = Publishers.PubID

ORDER BY Titles, Title

i 'l\ SQL:Test

1-2-3 D'atéb‘asé"’l"éct QUE CORP
1-2-3 Eor Windows LA
1-2:3 Power MacRot
1-2:3 Power Tools (B
1-2-3 Release 2.2 P(
1.2-3 Secrets/Book .

' RDER BY Titles.Title

The returned recordset is identical to that obtained with the INNER JOIN. Obviously,
all books in the database have a corresponding publisher - that’s actually a good thing.

Ok 40
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e The Jet database engine allows you to use any valid BASIC function as part of
statement. This lets you madify the displayed information. It does not aff
underlying information in the database. As an example, say you want all book -
the BIBLIO.MDB Titles database to be listed in upper case letters. - Try- th:
statement with SQL Tester:

SELECT UCase(Titles.Title) FROM Titles

DBASE Il - & PRACTICAL GUIDE
THE DBASE PROGRAMMING LANGUAGE ™

ORACLE THlGGEHS AND STORED PROCEDURE PAG

Notice SQL assigns a heading of Expr1000 to this ‘derived’ field. We can use t

feature of SQL change this heading to anythmg we want (except the name of an
field). Try this:

SELECT UCase.(Ti_tlﬂs,Tit_le) AS Title FROM Titles

Or, what if we had some proggss that could only use the 10 left-most character
bpok title. This SQL statement will do the trick;

SELECT UCase(Titles Title) AS Title FROM Titles
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g You can also do BASIC i“nath in"a SQL statcment ‘The BIBEIO MDB database
Authors table has Year Born as a field. Thig SQL statement will dlsplay each author
and their age in 1999 (when this is being written): -

SELECT Authors.Author,(1999-Authors.|Year Born]) AS Age
FROM Authors

S ydow: Dan Parks
|loyd, John
Thiel. James R.

ek nea J.

SELECT Authors Author [1999-Authors.[Year
Born]) AS Age
FAOM Authors

SQL Tester

Note that most of the listings do not have an Age value. The reason for this is because
only a few of the author records have birth year entries - the entries are NULL
(containing no information).

NULL is a special value meaning there is nothing there - this is not the same as an
empty string or blank space. In our work, we will avoid placing NULLs in a database,
but they may exist in other databases. You need to decide how to handle NULLs in
your design. We will see examples where they cause problems. A NULL field can be
tested using the SQL functions IS NULL and IS NOT NULL. We can add this to the
SQL statement above to find just the Authors rgcords with a birth year:

SELECT Authors.Author,(1999-Authors.| Year Bor n]) AS Age
FROM Authors
WHERE Authors.[Year Born] IS NOT NULL

You should now find 20 authors with ages listed.

P T AT
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& ignored by the aggregate functions,
e aggregate functions and their rcs‘ul_ts are.
VG(Field) Average value of the field

IRST(Field) First value of the field
AST(Field) Last value of the field
MAX (Field) Maximum value of the field
1IN(Field) Minimum value of the field
UM(Field) Sum of the field values

Try fbjs example with the Authors table:

SELECT
OUNT(Authors.Author) AS HowMany,
VG(Authors.[Year Born]) AS AveYear,
IRST(Authors.[Year Born]) AS FirstYear,
AST(Authors.[Year Born]) AS LastYear,
AX(Authors.[Year Born|) AS MaxYear,
IN(Authors.[Year Born|) AS MinYear,

UM(Authors.|Year Born]) AS SumYear
FROM Authors

| SQL Teslel T

{
n ad-diti,on to BASIC functiops, tlie Jet databdse engines siipports the standard SQL
ggregate functions. These are functions that let you compute suminary statisf
ields in your database, alias the results, and dlsplay them in a recordset

OUNT (Field) Number of entries for the field

2307592 08

COUNT(Authors Author} AS HowMany,
AVG (Authots.[Ysat Bomn]) AS AveYear,

FIRST{Authors.[Yeet Botn)) AS FirstYear,
LAST (Authors.[Year Bom)) AS LastYeer,

S S - S —

Ry ———

MAX(ATIFOTS. [V ot ammmmw——-“ i
: MIN[AuthOréh‘earBan]]AS MsnYear : ?




Note some of the aggregate ﬁelds (FIrstYear LastYear) have no values singe
these are NULL fields.

» Aggregate functlons can be used to group results The GROUP BY clause lets you
determine records with duplicate field values. Want to know how many publlshers in
your database are in each state? Try thus SQL statement:

SELECT Publishers.State, Count(Publishers.State) as HowMany
FROM Publishers
GROUP BY Publishers.State

SELE CT Publlshers State,
Count(Publishers.State) as HowhMany
FROM Publishers

[GROUP BY Publishers.State

* You can use the HAVING qlialiﬁer to further reduce the grouping obtained with a
GROUP BY clause. Say in the above example, you only want to display states starting
with the letter M (a strange request, we know).  This SQL state will do the trick (try it):

SELECT Publishers.State, Count(Publishers.State) as HowMany
FROM Publishers

GROUP BY Publishers,State

HAVING Publishers,State LIKE ‘M*?
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SELECT Publishers.Name,Titles.ISBN,Titles.Title F RpM Publishers INNER JOIN
Titles ON Publishers. PubID=Titles,PubID

WE LS B

SELECT Publishers. Name, Titles.ISBN,Titles. Title FROM Publishers, Titles WHERE
Publishers,PubID=Titles,PubID

2. ZEMFER
fltm: -
SELECT Titles. Title,Publishers. Name,Tltles ISBN,Authors.Author FROM

Publishers, Titles,Authors,[Title Author] WHERE Titles. ISBN=[Title ‘Author].ISBN
AND Authors.Au_ID=[Title Author].Au_ID AND Publishers.PubID=Tiltes. PublD

3. ShEpEE

INNER JOIN HiR [Bl5 FBHAR VL HIAT OUTER JOIN & [B]—A3& Bﬁ%ﬁﬁfﬂ%~
MRPFREERT. FHFZEIE OUTER JOIN.

LEFT OUTER JOIN i&[8] LEFT OUTER JOIN E&)ZilRRE REMFHITRES
AURAAFICEEMIT. WHERE TP, *=i{ERKTE LEFT OUTER JOIN

- RIGHT OUTER JOIN 3% [@ RIGHT OUTER JOIN #ERANRNEGRENFFITH
ERLENRAGICRMEMIT. WHERE T, =*/E#FR&K RIGHT OUTER JOIN.
A, E-BERERAE. BRER, RBRXRDP “—” FRHEZERHIE JOIN
FIAR K, WHERE THHIREFEL, TXRP “27 FRMHRXRENIRERZE
R BAERFMA . LEFT QUTER JOIN A LAB R ERPTH LT, TAEHKRFHIT
- Bi@%: RIGHT OUTER JOIN N FRIVVERMBEM. Frif “TULIER" REMLE

Eii$&ﬁﬁ%ﬂimﬁ%i¢%ﬂi,mkﬂi%ﬁﬁﬁ%—ﬁﬁﬂmm%%
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JOINZJZRIGHT JOIN {%@?ﬂ%ﬁrj@ﬁ[\ﬁgﬁﬁ | T STV PRt ‘
4. DISTINCTROW o

B3 DISTINCT 78] SUREE SELECT 4085 2Bt A RRUEIAT, Jet
SQL [IFEid DISTINCTROW ﬁﬁﬁ@%@ﬁﬂﬁ&i&ﬁ?&*ﬁﬁﬁﬂﬁﬁ 4}
AR SELECT EHHEEE ST

5 Eﬁﬁiﬁl’ﬁ%ﬂl

HEERE AR —RTAHMUFBRRIAHEN B2 I —NER F— AR
BHERTE, MENFEREASERFRMRMIBRTE, REXMEHHFFR
REZLTRICHE BERLERARL, T NMERBLERTEN).

BV HEER, RDBMS B RRM—ABIAE, REERAIANEEDIERE. VB AW
i) Nwind.mdb 4%l. HPH Employees & ReportsTo FERIFREREEN
EmployeelD.7£ Employees 3&_LE L B &S B 78 B =4 7K Jet SQL HAWTF

SELECT Employees.EmployeeID AS EmpID,Employees.LastName & "," &
Employees.FirstName AS Employee,Employees.ReportsTo AS Supld,
EmpCopy.LastName & "," & EmpCopy.FirstName AS Supervisor FROM Employees
Employees AS  EmpCopy,Employees INNER JOIN  EmpCopy ON
Employees.ReportsTo=EmpCopy.EmployeeID

SQL IC & & %A GROUP BY & HAVING F47
1. ?EHE’H%I

COUNT (field_name) &[5 field_name A7 NOT NULL fHRITTHL, COUNT (%)
Jﬁ@ﬁ:ﬁﬁﬂﬂ‘]ﬁ‘ﬁ: 71“%1’5*&3‘] NULL {H, :
MAX (field_name) EBE£EE field_name KIBKE

‘MIN (ﬁeld name) R[ESEA P field_name & ME

SUM (ﬁeld name) I [F4EA field_name {& I

AVG (field_name) R[EISEA field_name R EAFHE

N 2 TS & A — AT |

SELECT COUNT(*) ~AS Count,SUM(PubID) AS Total, AVG(PubID) AS
Average,MIN(PubID) AS Minimum,MAX(PubID) AS Maximum FROM publishers
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2, GROUP BY ﬁ] HAVING

g@%ﬁﬁmﬁﬁﬁﬁﬁﬁ@ﬁﬁﬁﬁ%m?&ﬂﬁﬁ Hil4n Nwind.mdb ':F'E]‘J Froducts
FAE— AR BB RFIEX 8 MAAL, BB — A "X 4N 253648 SQL T E&Eﬂﬁ
mn‘. WA GROUP BY F4]. GROUP BY % IR — N ERF IS AR, WE
RIS BRARERR IO M A X 7R, WHERE FAJRF B 474, R, WHERE E
FITEAE. HAVING TR WHERE F41—#, EEEATFH, HEE SQL Ik
ﬁﬁaﬁ:‘ﬁﬁﬁﬁmﬁﬁJ?ﬂz—*MﬂﬂﬁﬁﬁﬁAL EM‘JWIJJ:‘H%T IN #1ERFIY HAVING

?ﬁJp Bigm

SELECT Categorle AS Categroy,COUNT(ProductID) AS Item, SUM(UnitsInStock)
AS Sum_Stock FROM Products GROUP BY CategoryID HAVING CategoryID'
IN(I 2) .
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SQL ( Construétion Taols

Wc ve completed qur review of the SQL language. There are other commands we
haven’t looked at. If you would like to know more, there are numerous references
available for both ANSI standard SQL and the Jet database engine version..  You now
know how to construct SQL statements to extract desired information from a multi-table

database and you know how to read other’s SQL statements

You have seen that constructing SQL statements is, at times, a tedious process. To aid
in the construction of such statements, there are several tools available for our use.
We'll discuss two: one in Microsoft Access and one available with the ADO data

envu_tonment

To build a SQL query using Microsoft Access, you obwviously must have Access
installed on your computer. As an example, we will build the SQL query that dlsplays
Author Title, and Publisher for each book in the BIBLIO. N[DB

= Start Access and open your copy of the BIBLIO.MDB. Click the Querles
tab and select New. Select Design View, click OK. |

= Click the Tables tab. Add all four tables. When done, click Clase. A
split window appears with the four linked tables at the top (showmg the
relationships between primary and foreign keys) and a table in the lower
portion. -

= In the lower portion of the window, click the ﬁrst Field column, click the
drop-down arrow and select Authors.Author. Under Sort, choose
Ascending (sorting by Author). In the second column, click the drop-down
arrow and select Titles. Title. In the third column, click the drop-down arrow
and select Publishers.Company Name. When done, you should see (I ,
moved the tables around a bit): S
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Company Name
Publishers
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= Click the exclamation point (1) on the Acesss toalbar to build the recordset.
Now, olick View on the main Access menu and sglect EQL View.

9 Like magic, the SQL statement that was used to develpp the recordset is displayed:

SELECT Authors.Author, Titles.Title, Publishers.[Company Name| : .
FROM (Publishers INNER JOIN Titles ON Publishers.PubID = Titles. PublD)
INNER JOIN (Authors INNER JOIN [Title Author] ON Authors.Au_ID = [Title

Author],Au_ID) ON Titles.IJSBN = [Title Author].ISBN
ORDER BY Authors.Author;

Notice a couple of things about this query. First, it uses the INNER JOIN
clause to combine tables. Hence, this query could be used with DAO (if you
need an updatable recordset) or ADO. Second, notice the semicolon (;) at the
end of the query. This is not needed and will be ignored by the Jet database
engine. You could now cut and paste the above query wherever you need it in
your Visual Basic application (setting a design time property or in your BASIC
code). You may need to make some adjustments to the query to make sure it

does not result in any syntax errors at run-time.  Notice this generated query is
very much like that developed earlier in these notes. It's similar because the
author used Access to generate that query - you, too, should use the Access
query building capabilities whenever you can. You are assured of a correct
SQL statement, helping to minimize your programming headaches.

o If you have Visual Basic 6 and are using the ADO data environment, you can
also have your SQL queries built for you. Again, this process is best illustrated
by example (review the steps explained in Chapter 4 to implement the ADO data
environment). The steps are similar to those just used with Access (not

unexpected since they probably use the same underlying code). Start a new
project in Visual Basic 6.

= Add a Data Environment to the project and set the Properties of the

Connection object so it is attached to your copy of the BIBLIO.MDB
database,

= Right-click the Connection object and choose Add Command.

=> Right-click the Command object and select Properties. A Properties
window will appear. Under Source of Data, choose SQL Statement, then

. click the SQL Builder button, A Data View window and Design Wmdow
(w1th several ‘panes ) appear.
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— [n the Data View window, expand Connection, then expand Tables. Drag (in
order) these tables from the Data View window to the top pane of the Design
Window: Publishers, Titles, Title Author, and Authors. You need to do
them in this order to insure proper connection of keys. If any keys are not
correctly connected, you can nake manual connections by dragging a key in
_ one table to the corresponding key in another table. - At this stage, the Design

Window should look like this (I’ve moved the tables around to show the links):;

= Click on the first row under Column. Click the drop-down arrow and select
Authors.Author. Click the first row under Sort Type. Choose Ascending. .

= In the second row, choose Titles.Title. In the third row, choose
Publishers."Company Name'. In the third pane, you should see the SQL
statement that was built for you (close out the Design Window and this
statement will be seen in the Command object)
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Building SOL Gohimm'd's'i_ii Code

) In f;ach examplc in this' chapter, we formed a SQL command and processed it to

obtained a returned recordset (our virtual data v1ew) What do you do if you don’t
know the SQL command prior to implementing it as 3 Visual Basic property (either at
design-time or run-time)? For example, the user of the books database may want to
know all the publishers in Chicago. Qr, the user may want to search the database for
all authors whose name starts with a G.

In both of the above examples, we have no idea what the user will select. We need to
provide the user a method to make a selection then, once the selection is made, build the
SQL statement in Visual Basic. Fortunately, the BASIC language (used in all
procedures) is rich with string handling functions and building such statements in code
is a relatively straightforward process.

To build a SQL command in code, form all the known clauses as string variables.
Once the user makes the selections forming the unknown information, using string
concatenation operators (& or +) to place these selections in their proper position in the
complete SQL statement. That statement can then be processed at run-time, using one
of the methods discussed earlier in thlS chapter. The final example in this chapter
demonstrates this technique. - |
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"Searching the Books Défabase

We ‘build an application (using the BIBLIO.MDB books database) that displays a book’s
author title, and publisher (nane of which are updateable) The user may display all
books in the database or, alternately, search ths databa:e for books by particular authors
(&gqrchmg by the first letter of the last name, usipg command outtons for selection). In
this application, we use the DAO data control, so it ¢ Vau’be built using either Visual Basic 5
or Visual Basic 6. If desired, you could also build it qsmg t\he ADG data control or ADO
datd environment. There is a lot to learn from in this example You’ll see how to form a
SQL command in code, how get that statement into code, how o set up convenient search
mechanisms, and how to build a nice interface, all topics qovered in detail in Chapter 6.

1. Start a new project. Add a DAO data control, a DBGrid control and two command
butto_ns, Raosition and resizg the controls until the form‘looks something like this:

]
|
i
t
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. Set properties for the fomm ‘and CQntrols AR

F o_n_gl :

' Name
BarderStyle
‘Caption

Datal:
- Name
Caption
DatabaseName

Command1:
. Name
Caption
Index

‘ommand?2:
Name
Copﬁon

____J(..)W s

b ‘

DBGridl:
Name
DataSource

As in Examp]e 5-1, you may choose to replace the DAO data control with the ADO data
control and the DAO data grid control with the corresponding ADO data grid control
If so, use the same properties for the grid control and the data control with one exception
Recall the ADO data control does not have 'a DatabaseName property.
ADO control, set the ConnectionString property such that it points to your working

copy of the BIBLIO.MDB database. No code changes are necessary — the code that

frmBooks
1-Fixed Single
Books Database

datBooks
Books

BIBLIO.MDB (point to your working copy)

emdLetter
A

0 (we're building a contral array)

s;md.Al.L
Show All Records

grdBooks
datBooks

works for the DAQ data control will work for the ADO data control.

When you attempt setting the DataSoqurce property for the gnd control, you will get this

8ETOT MESSAge:
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This error Is atceptable 'since we will be se&mg- the 'data‘control’s RecordSource at
run-time.  You may also get this error when running the application. _If so, just click
OK. . For your reference, we have built an ADO version of the Searching the Books

Database programn and included it with the example files (look for the example prOJccf
ﬁle with the AD suffix). |

At this point, the forin should appear similar to this:

3. Place these lines in the General Declarations area:

Option Explicit
Dim SQLAl1l As String

SQLAII will be the variable that holds the default SQL statement.
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Private Sub Form Load()
Dim ¥ As Integer
'Size search buttons : .
cmdletter (0) .Width = (frmBooks.Scalewidth , = 2 *
cmdLetter(O) Left) / 26 o | !
'Create 25 new buttons
'"Position new button next to priorx button
For I =1 To 25
Load cmdLetter (I) :
cmdletter(I) .Left=cmdLetter (I - 1) Left+cmdLetter(0) Wldth
cmdLetter (I) .Caption = Chr (Asg("A") + I)
- cmdLetter(I).Visible = True
Next I
'Build basic SQL statement ‘ . =
'SQLAll ' = "SELECT
Authors.Author, Tltles Title,Publishers. [Company Name] "
SOLAll = SQLAll+"FROMAuthors Tltles Publlshers [TitleAuthor
SQLAlL = SQLAll + "WHERE Tltles.ISBN = [Title Author].ISBN "
SQLAll = SQLAll + "AND Authors.Au ID = [Title Author].Au ID "
SQLAll = SQLAll + "AND Titles.PubID = Publishers.PubID "
End Sub ‘ ‘

This routine establishes the search buttons A through Z using the cmdLetter
control array. It determines button width and places them accordingly. Study
the code that does this - it's very useful. This-routine also builds the default
SQL statement that gets the Author, Title, and Publisher from the database.
Note the statement is built in several stages, each stage appending another
clause to the statement. Note, particularly, each subsequent clause has a
space at the end to make sure there are no ‘run-ons’ of keywords, |

5, Place this cade in the FormﬁAcﬁvate event procedure:
Private Sub Form Activate()

'Show all records initially
Call cmdAll Cllck

End Sub

ThlS routine initializes the data grid to the default data view (all records).

6. Place this code in the cmdAll_ Click event procedure
(=], g (=1
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Private Sub emdAll Glick() Py |
YShew all regords - o : lor"
é§2§§Q§§:Rec§rdSou;Q§ = SQLALL + "ORDER BY Authors.Autho
datBooks ,Refresh

End Sub

I-- -
et

This restores the displayed data to all recor

ds using the default SQL statement, app,cnded
with the ORDER BY clause, .

. Place this code in the cmdLgtter-?C_lick event pr,o_ccdur_e:_

Private Sub cmdlLett
If Index <> 25 Then
'Key other than 72 clicked

'Append to SQLA1l to

' détaQQkS,RechdSou;

ce-—SQLAll-h"AND.Authors;Author > oy
cmdLetter(Index).caption + v on

datBooks.RecordSqurce = datBooks,Reco;dSource +
Amthors.Author < U4 gmdLetter(Index + 1).Caption +
Else '

'2 Clicked

'Append to SQLA1l to

| datBooks.RecordSour
111

er_Click(Index As Integer)

L SR T

limit records to 7% Aﬁthors

€ = SQLALL + "AND Authors.Author > g
End If

!
datBooksg, RecordSource = “ORDEk BY
Authors.Author" ‘
datBooks.Refresh

End Sub |

datBooks . RecordSource +

Thns rqutine mplements the search on author name.

was clicked by the user and appends an additional t
glause in the default SQL statement, Thig test timit
Bames between the clicked letter and ¢
Zis 3 speefal case.

ibuttor
WHERF

| ~ned records to aythor
€ next letter in the alphabet, Note that clickin
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CUORMER . mpbook o lAKE
aon, Alex
S Aaron, Alex

Boyd & Fraser Put
HAYDEN B
SYBEX Inc"m

Notice how the search buttons are built and nicely displayed. Notice, too, that
all records are displayed. Click one of the search buttons, Only records with
» author names matching the clicked letter will be displayed.
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K We’re now done w1th our long Journey rpto the werld of SQL. Thls has been a
E ¢ relatlvely complete overvlew and you will learn® more as yqu become a more proficient
database programmer SQL is E}t the heart of pbtamng a virfual visw of des1red
databgse mformatlon P :

o Formmg this vu“cual view using SQL was seen to be a stralghtforward and sometimes |
! complicated, progess. Tools such as the Access SQI Builder and the SQL' Build
function of the ADO data environment can help us ‘build error free SQL queries. : Even
with such tools, it is important to know SQL so you can understand and- modrfy SQL ;
statements bu11t and implemented by others

SQL also has the ablllty to mod1fy lnforma,tion i a database You can also use SQL to
add records, delete records, and even create new database tables.  But, such capabilities
are beyond this course, Bemdes the same ab111t1es are avallable to us using Visual
Basic. That is the approach we will use for actual database management tasks. - Such
tasks using are covered in Chapter 8, followmg a dlscussron of building a proper Visual
Basic interface in Chapter 7.
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