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APPENDIX C
CONFIGURING AND USING MSDE AND THE SQL SELECT STATEMENT

In this appendix we provide more information about MSDE (Microsoft Desktop
Engine) that is supports Visual Basic .NET and elaborate on the SQL (Structured Query
Language) that was briefly introduced in Chapter 8. Although SQL queries are
automatically generated by the Query Builder when using Visual Basic .NET, it is useful
to have an understanding of SQL as it is the de-facto language used by almost all
commercial relational databases.

MSDE (Microsoft Desktop Engine)
Installation. After installing Visual Basic .NET (or the complete Visual Studio .NET
package), you need to install MSDE and the sample databases. To install MSDE, you
should find a file named “instmsde.exe” located in the following folder:

C:\Program Files\Microsoft Visual Studio .NET\FrameworkSDK\Samples\Setup\msde
Figure C.1 shows the file in the Windows Explorer. Note the path that is shown in the
title bar of the folder. You need to execute this file by double-clicking on it.

& C:\Program Files\Microsoft Visual Studio .NETAFrameworkSDEASamplesiSetupimsde

File Edit ‘iew Favorites  Tools  Help i
Q) Back * ) T O search Folders | [& (3 > K) [O-
Address (3 msde B a 0
T ) O 2 A B B @
""J = .&7
setup BRG] instrsde,pdb  inskmsiexe  instmsiw.exe  setup.exe setup.ini setup.tll sqlresld. dll

N

Double-click here to start installer

Figure C.1 Installation file for MSDE
After installing MSDE, you need to install the sample databases. To do this, you run
the program named ConfigSamples.exe that should be located at:
C:\Program Files\Microsoft Visual Studio .NET\FrameworkSDK\Samples\Setup
Figure C.2 shows the folder and the program you need to run. Double-clicking on the
program file should start it executing. When this is done executing, you should see the
databases named GrocerToGo, master, model, msdb, Northwind, Portal, and pubs using
the Server Explorer.
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Figure C.2 Installation file for the sample databases
Configuration. Operations like starting and stopping of the server are available through
the SQL Server Service Manager. The icon for the service manager for the MSDE server
is found in the icons on the Start bar. This icon and the Server Services Manager are
shown in Figure C.3. At the bottom of the Server Services Manager window you can see
that the server is running. You can also see the machine name (PICO) and the server
name (NetSDK). You should expect to see a different name because it is unlikely your
computer is also named PICO.

#0 SOL Server Service Manager |Z||E|[z|

Server Manager Icon Server |PICOMNEtSDK =
Services: |SI]L SErver j

Refresh services. . |

[ | Stop

[v Auto-start service when 05 starts

Running - SWPICOYHetSDE. - MSSELServer

Figure C.3 The MSDE icon on the Start Bar and the Server Services Manager

MSDE is a fully SQL Server compliant database engine and can be used for
creating desktop and shared database solutions. Applications that use the MSDE server
can be built using development environments like Visual Studio 6, Visual Studio .NET as
well as Microsoft Access.
MSDE and Microsoft Access

A Microsoft Access database is based on what Microsoft calls the Jet technology. It
is file system based database engine and the databases are stored in individual files. In
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contrast, MSDE supports client-server architecture, runs as a service on the computer,
and provides many of the advantages of a powerful database server like SQL Server.
Some of these advantages are that it allows various SQL operations like creation of stored
procedures, user-defined functions, and views inside databases. It allows for creating
scalable applications that can be easily migrated to SQL Server without any
modifications and thus, it is ideal for migrating desktop-based applications to the
enterprise environment.

MSDE uses a query language that is fully compliant with Transact-SQL (T-SQL)).
Transact-SQL is a standard language for communicating with a database server defined
by ANSI'. It defines the way in which queries are written for a database server and
allows the use of custom business logic in the query language. Transact-SQL is an
augmentation of the core SQL language and most of the statements cited as being SQL,
including those in Chapter 8, are actually Transact-SQL statements.

The Jet technology used by Access is not compliant with T-SQL, instead it uses its
own query language with support for functions using Visual Basic for Applications.

A disadvantage of MSDE is that it does not have a user-interface; all the
interactions with it can only be done through either Visual Studio .NET, Visual Studio
6.0, or Access.

Database Operations using MSDE

In Section 8.4 we briefly described some of the operations that are possible using
the Server Explorer. In this section we present some of the operations that can be carried
out in the “pubs” database through the Server Explorer. Note that before any of these
operations can be performed, connection objects, discussed in Chapter 8, must first be
created. Figure C.4 shows a snapshot of the “pubs” database in the Server Explorer. To
perform any operation presented in this section you need select the object being discussed
and then right-click on it to bring up the appropriate pop-up menu.
= 3 pubs

Dakabase Diagrams
Tables
% Wigms
% Stored Procedures
% Functions
Figure C.4 The pubs database in the Server Explorer

For any database, “Database Diagrams” allow the creation of new database diagram
or modification of existing diagram. In a database diagram you can create relationships
between tables which allow you to enforce data integrity rules.

The “Tables” folder contains the existing tables in the database and allows creation,
modification, and deletion of tables in the database.

The “Views” folder contains the views in the database. Views are similar to tables
as they are also composed of columns and rows but they are not real tables, they are a
saved query that selects fields from different tables in the database. The advantage of
creating views is that it is possible to organize data from columns in different tables
under a single object in the database; this object can later be referenced in queries like
any other table in the database. In the “pubs” database we have a single view called

+
+
+
+

! American National Standards Institute.
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“titleview”. To modify the query that creates this view select "Design View" from the
right-click pop-up menu.

“Stored Procedures” are a very important part of a database and are used
extensively while creating database applications. To perform operations in the database in
Chapters 8-11, you have been creating SQL statements in your program and sending
them to the database for processing. An alternative is to store the statements in
procedures inside the database and call them from the applications. Such procedures are
called stored procedures and they consist of a group of SQL statements compiled
together.

Stored procedures are very similar to the concept of functions you have seen in
Visual Basic.NET. They are similar as they can have parameters, perform operations on
the database, and return values. The advantages of using stored procedures are (1)
improved performance, (2) reuse of code across different applications, and (3) separating
the SQL code from the application code. It is considered a good application design to
write stored procedures for commonly used queries and tasks in the database.

The example that follows demonstrates creating a stored procedure in the “pubs”
database using the Server Explorer.

Example C.1 Creating a Stored Procedure

We start by right-clicking on Stored Procedures for the “pubs” database and then
selecting "New Stored Procedure" from the pop-up menu. Visual Studio.NET opens a
Stored Procedure editor and creates a basic structure of the stored procedure.

The commented code provides an example of creating input and output parameters.
Comments start with "/*" and close with "*/". We change the name of the stored
procedure to "AuthorsFromState" and add an input parameter named "state" with a data
type "char(2)" and a default value of 'CA'. We will not go into detail on MSDE data
types but they are conceptually similar to Visual Basic .NET data types.

We now add the SQL statement. We will explain the various parts of the SQL query
in the next section, for now we will just save the new stored procedure. Figure C.5 shows
that changes outlined previously. The developer has right-clicked on the designer tab for
the procedure and is selecting the save option. Note that the name of the file to be saved
is shown as “StoredProcedurel”. This will be changed by the system to
“AuthorsFromState” when the save takes place. Note also that the heading of the
procedure will change from “CREATE PROCEDURE” to “ALTER PROCEDURE”

Start Page  dbo.AuthorsFr... E :

Save AuthorsFromState
Close

= Mew Horizonkal Tab Group
[Tl Mew vertical Tab Group

CREATE PROCEDURE dbo.huthorsFromltate
I
f% Declare parameters /7
f=ztate char (2] = 'CA4'
1
ik
A% 30l Query S
|5Elect * from authors where state=@statﬂ
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Figure C.5 Creating a Stored Procedure
To run the new stored procedure, place the cursor anywhere in the editor, then
right-click and select "Run Stored Procedure" from the pop-up menu. You will be
prompted with a window to enter the parameter value. You may enter a state code or
click OK( without entering a value) since your parameter in the stored procedure has a
default value (in Figure C.6, the value entered was "UT"). You may need to expand the
output tab to view the results.

CREATE PROCEDURE dbo.iuthorsFromState
I
7 Declare parsmeters
fztate char (2) = 'CA4'
1
4,3
S O30L Query S
|5elect * fromw authors where state=@statﬂ

Database Dutput
Purnhing dbo. "AuthorsFromBtate" | HBstate = UT ).
an id an lname an frname
899-45-7035 Binger Anne
998-72-3867 PRinger Albhert

No more results.

(2 row(s) returned)

BRETURN WALUE = 0

Finished running dbo. "AuthorsFromState" .

Figure C.6 Output from running a stored procedure

The Server Explorer also enables us to see the “Functions” inside a database and
also create new functions. Functions are similar to stored procedures, they are made of
one of more SQL statements and they can be used to achieve the reuse of code. There are
many built-in functions in SQL but SQL also enables developers to create their own
functions (called “User Defined Functions™). A Function can be either a “Scalar
Function” that return a single data value or it can be a “Table Valued Function” that
returns a table.

In the following section we will demonstrate writing SQL queries using the Query
Builder; however, as an alternative, you can create stored procedures and use them to
follow and try the examples.

SQL

SQL can be used to perform operations like retrieving information from DBMS
(Database Management Systems), inserting data, deleting data, and also for updating the
data. The scope of SQL is too extensive to be covered in its entirety here; hence we will
be concentrating on the retrieval of data and some interesting operators that allow us to
organize the data during retrieval. We also provide a brief introduction to the SQL
language statements that will allow us to update data.
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The samples in this appendix are run in the Query Builder available in Visual
Basic.NET. To get to the Query Builder, create a new Windows Application project and
add a new OleDbDataAdapter and proceed through the wizard until you get to the SQL
window where you can show the Query Builder. Be sure there is a connection to the
“pubs” database. Within the Query Builder, hide the top two panes (we will be typing the
SQL directly into the SQL pane). To hide a pane, right-click on the pane and select Hide
Pane from the pop-up menu as shown in Figure C.7. Note that we could use either an
OLEDB or SQL data adapter to access an SQL database such as “pubs”. Using the SQL
data adapter is more efficient.

Query Builder

s
Run b
< >
Add Table. ..
| Calurnn | Alias | Table e ypE | Sort Crder |C A
— | .
& aroup By >
SELECT Change Tvpe #
FROM
Show Panes  #
Hide Pane
I | A
Properties
w
£ >
(84 | Cancel

Figure C.7 Hiding a pane within the Query Builder
SQL Select Syntax. The basic SQL Select expression consists of three clauses: the
“select” clause, the “from” clause, and the “where” clause. These clauses are used in a
combination to retrieve information from a database (this is called a query). The syntax
of a SQL Select statement with the various clauses is:
select [select_/ist] from [ table_/ist] where [search_expression]

In the syntax, [select_/ist] refers to the list of columns that will be included in the
result set, [ table_/ist] refers to the tables in which the data are coming from, and
[search_expression] provides search conditions that limit the data range to specific rows
in the tables that meet the search condition. Also be aware that all SQL statements are not
case sensitive (like Visual Basic .NET and unlike XML).

In the pubs database there are a number of tables, such as titles, authors, publishers,
employees etc, which can be used in SQL queries. While querying the database, one or
more of these tables can be used in the “from” clause’s [ fable_/ist]. If we choose the
authors table, we can only use the columns from the authors table in the [se/ect_/ist]. Let
us start with a simple query that will retrieve the author id (au_id), the Last Name
(au_Iname), the First Name (au_fname), the phone (phone), and the contract (contract)
data for all the authors. The SQL query is shown in Figure C.8. If you right-click on the
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SQL pane in the Query Builder and bring up the popup window, you can then click on
Run to run the query and see the database records that are returned from running the
query. Each row will contain one entry that consists of the all columns that were listed in
the “select” clause.

Query Builder,

SELECT  au_id, au_Iname, au_frame, phone, conkract
FRCM authors
Run
Verify SOL Svntax
Paste
Select Al
Group By
Change Tvpe k
Show Panes »
au_id | au_lnarme | au_Frame | phore | contract Hide Pane
L 172-32-1176 Whike: Johnson 405 496-7223 1
_|213-46-8915 Green Marijorie 415 980-7020 1 Properties
| |238-95-7766 Carson Cheryl 415 543-7723 1
| |267-41-2394 O'Leary Michael 405 256-2425 1
_|274-80-9391 Straight: Dean 415 834-2919 1
| 341221782 Smith Meander 9135 843-0462 0
409-56-7003 Eennet Abraham 415 6553-9932 1 w

(0] | Cancel

Figure C.8 Simple query to retrieve information from authors table

The “*’ is used to represent all the columns. If we remove the “where” clause and
use the “*” in the Select clause, data from all the columns and all the rows is retrieved, in
other words the entire table data is retrieved. In the next query we filter the records
returned from the authors table to all authors where “contract = 0”. We use the where
clause to filter the records. If the argument we compare to is not numeric we need to wrap
it with single quotes. The query in Figure C.9 selects all the authors who do not have a
contract (Contract = 0) and who are from California (state = ‘CA”’). Note that since CA is
not numeric, we enclose the value in single quotes. The “where” clause allows the use of
comparison operators like < and >. It also it allows the use of logical operators like and,
or and not. The use of comparison operator, logical operators, and the use of parenthesis
is very similar to Visual Basic .NET
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Query Builder

SELECT *
FROM authiors
WHERE  (state ="CA" AND (conkrack = 0)

|au_lname | au_frame |phone | address | city |state |zip | contrack
415 §43-2991 5420 Telegraph Ay Cakland <A 24609 0
707 445-4952 301 Putnam Wacaville CA 95685 O

B | Stringer Drirk.
McBadden Heather
*

04 | Cancel
Figure C.9 Query demonstrating select statement using ‘*’ operator
In the following query we change from the authors tables and we retrieve data from
all the columns in the titles table where the price of the title is between 10.0 and 20.0
inclusive:

Select *
From titles
Where (price >= 10.0) AND (price <= 20.0)

Additional Keywords. There are other keywords provided in the SQL Select statement
that enables us to organize the data further. The most commonly used additional
keywords are the Distinct, Order By and Group By.

» Distinct: This keyword is used to remove any duplicate rows from the retrieved
information.

* Order By: This keyword is used to sort the results based on the column list
specified. It will first sort by the first column and then by the other columns in
the order they appear in the “order by” clause. The default sort is ascending, to
sort in a descending order we add the keyword “DESC”.

» Group By: This keyword is used to group the values returned based on certain
criteria. The Group By clause is required if an aggregation function such as Sum
is used in the select clause. We will expand on this in the aggregation function
section.
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In the Figure C.10, we show a query that uses the Distinct keyword to retrieve

distinct states in the “authors” table; we order the result in a descending order.
Query Builder

SELECT DISTIMCT state
FROM authors
ORDER BY stake DESCl

state |
b |UT

T

CR,

MI

MO

k5

I

CA,

I | Cancel |

Figure C.10 Query to demonstrate the Distinct keyword

String Functions. SQL allows a variety of functions that act on character strings. Some
of the commonly used functions are SubString (for extracting substrings), Replace (for
replacing strings) and the ““||” operator for concatenating strings. There also other utility
functions like Year and Month that retrieve the year and month from a “DateTime” data
type value. In the following example we show the use of the SubString function. The
syntax of the SubString function is:

SubString (expression, start, length)
The arguments of the SubString function are the string from which the substring is
extracted (expression), the starting point of the extracted string (start) and the length of
the extracted string (length). In this query (Figure C.11) we get the area code by
extracting the first three digits of the phone number of the authors in the authors table.
The “As” keyword we see in the Select clause is used to give the resulting substring a
name.
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Query Builder

SELECT  SUBSTRIMG(phone, 1, 31 A5 Area_Code
FROM authors

Area_Code | Fe
b 312
4035
415
415
405
415
13
41z
415
07
415

cic

K | Cancel

Figure C.11 Query that demonstrates the use of String Function SubString
Aggregate Functions. Aggregate Functions take multiple rows and perform an operation
on the values to return a single value of a particular type. The following list includes
some of the aggregation functions available with SQL:

* AVG: This is used to return the average value from a set of values.

* COUNT: This is used to return the count of the set of values.

» MAX: This is used to return the maximum value from a set of values.

= MIN: This is used to return the minimum value from a set of values.

= SUM: This is used to return the sum of the set of values.

The Group By clause determines the set of values the aggregation is applied to. It
must include all columns that are specified in the select clause which are not included in
the aggregation functions themselves. Figure C.12 shows the list of distinct publishers

(created by the Group By clause) and the sum of sales for each publisher.

FELECT  pub_id, SUM{vtd_sales) AS 'Tokal Sales'
FR.CM kitles

=ROLUP BY pub_id

QRDER BY 'Total Sales' DESC

*

|pub_id | Total Sales
p 0577 44219
07356 25286
1359 24941

o]

Cancel

Figure C.12 Query that demonstrates SUM function and the use of Group By clause
In the query in Figure C.12 we again see the use of the “As” keyword to create a
new column name for the “SUM” column in the result set.
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By doing the aggregation on the server, we usually experience better overall
performance. It is typically much faster to have the DBMS perform this function rather
than querying all the records back to the client as a DataSet and using Visual Basic .NET
code to perform the aggregation.

Creating relationship using joins
In Chapter 8 we discussed relationships between entities in an ERD. Special SQL
statements are needed to create relationships between different tables that are joined
through common fields. The Join keyword is to be used in SQL to create relationship
between tables. Joins can be of two types, INNER Join and OUTER Join. We will discuss
the difference between these two types of joins in the following sections. In addition to
using the Join keyword, we can create a relationship by creating expressions in the Where
clause. For example, we can create an inner join relationship between the titles and the
publishers tables using the following expression.

Where titels.pub_id = publishers.pub_id
However since the query builder is using the Join keyword, we will continue our
discussion on creating relationship using Join syntax:

From tablel Join table2 ON tablel.field = table2.field

Join table3 ON table3.field = ...

We can join any number of tables with any number of fields.
Inner Join. The inner join creates a new set of records by using the search condition to
equate the values in fields that are common between tables. Thus, the query returns only
records that have the same value in the fields participating in the join in both tables. Once
a join is created, we can return any field from the tables participating in the join using the
Select clause. For example, if we create an inner join between the titles and the publishers
table on pub _id field, the records returned by the query will be records where the same
pub _id appears in both tables. In Figure C.13, we have modified the query in Figure C.12
to return the publisher name with the total YTD sales. Since the publisher name appears
in the “publishers” table and the YTD sales appear in the “titles” table, we need to create
a join between these tables. In figure C.13 we see that there are 3 publishers in the “titles”
table. If we run the query “Select COUNT(pub _id) From publishers”, the result is 8,
which means that there are a total of 8 publishers in the “publishers” table (note that
pub id is a primary key in the publisher table). Since the query in Figure C.13 returns

only three publishers, there are only three publishers who appear in both tables.

SELECT  publishers.pub_narme, SUMikites,ved_sales) AS Takal Sales'
FROM publishers INMER. 10TH
titles oM publishers.pub_id = titles. pub_id
GROUP BY publishers, pub_name
QRDER BY 'Total Sales' DESC

pub_narne | Total Sales |
44219
Mew Moon Books 28286

Algodata Infosystems 24941

K | Cancel
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Figure C.13 Using Inner Join to return the publisher name
Outer Join. Outer join returns rows that are have the same values in the Join fields and in
addition, rows from one of the tables for which there are no matching rows in the other
table. The table from which the additional rows are returned depends on the type of the
join. The various types of joins that are possible are:
* Left Outer Join: All the rows from the left table specified in the Left Outer
Join clause are returned. Null values are used for unmatched rows from the right
table.
= Right Outer Join: This is the reverse of left outer join and all the rows of the
table on the right of the clause are returned.
* Full Outer Join: All the rows from both the tables are returned.

Once we create the Join equality, we determine whether it is a left or right join
based on which side of the join the table that we want to return all the rows is located.
Outer joins are especially useful when we want to verify the completeness of the data that
we query on. For example, in Figure C.14 we would like to include in the publisher sales
report all publishers including the publishers without any sales so far. We use a right
outer join between the “publishers” table (right table) and the “titles” table (left table) to
retrieves all the publishers and the total YTD sales. In order to avoid returning NULL,
which would require special processing later, we use the ISNULL function to replace the
NULL values with 0.The syntax of the ISNULL function is

ISNULL(expression, replace value)

Query Builder

SELECT  publishers,pub_name, ISMULLSUM S, whd_sales), 00 AS 'Taokal Sales'
FROM kitles RIGHT OUTER, 10IM
publishers OM titles. pub_id = publishers. pub_id
GROUP BY publishers, pub_name
ORDER BY 'Tokal Sales' DESC

pub_name | Total Sales |

b 44219

| |Mew Moon Books 28286

| |Algodata Infosyste 24941

| |Five Lakes Publishir 0

| |GeEaG 0

| |Lucerne Publishing 0

| |Ramana Publishers 0

| |Scootney Books 0

*

Ik | Cancel

Figure C.14 Using Right Outer Join to return all publishers
Updating Data using SQL
SQL also provides the capability to update the data in a table. This can be done by
either inserting new rows, updating existing rows or by deleting existing rows.
Insert. SQL allows insertion of data into tables using the insert statement. The general
syntax of the insert statement is:
Insert Into [table_name]
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Columns([coll][ col2], ..)
Values ([co/1_val], [col2_val], ...)

In the above, [ fable_name] refers to the table where the data are to be inserted; the
columns list contains the columns that will have values in the value list. If a column in
the table is not included in the “Columns” list, then SQL will insert a value of Null
(assuming that the database allows the field to be Null). Figure C.15 shows example of
inserting a new row into the “authors” table. Note that this row already exists in the table
so you will need to delete it before you insert it again.

IMSERT INTC authors
(au_jd, au_Iname, au_fname, phone, address, city, state, zip, contrack)
WMALLES  ('111-23-5678", 'areene’, 'Bill', '312-473-2032", 'Schrodinger Av', 'Stony Brook!, ‘WY, 93007, 0)

Microsoft Visual Database Tools @
| | =~

1 ,]' 1 rowe affected by |last guery Wi,
: 8

| ()4 | Hel ‘
i (o] 4 ‘ Cancel ‘

Figure C.15 Inserting a single row in authors table

Insertion of new rows into a table can be complicated if the table is related to some
other table through a relationship. In such cases, it is not possible to place arbitrary values
in a table as some of the columns are constrained by values in the columns in related
tables.

There are various other options possible when inserting rows. Some of these include
inserting multiple rows, inserting rows from one table to another table, inserting Null
values, plus some other options. These additional options are not covered in this
Appendix.

Delete. The SQL Delete statement has a very simple syntax, however it is a very
powerful statement and you should be cautious when using it since it is difficult or
impossible to undo. We advise you to first try a similar Select statement to see how many
rows are going to be deleted (the same number selected will be deleted if you next try a
delete). Then replace “Select” with “Delete”. The Delete statement syntax is:

Delete From [ table_name]

Where [search_expression]

You can only delete entire rows; if you want to delete specific values from a row
you should use the Update statement that is described next. Figure C.16 shows an
example of deletion of all the records from “titleauthor” table where the royaltyper = 99
(0 records). We chose the value 99 so you would not actually delete records from the
sample database.
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Query Builder

DELETE FROM titleauthor Microsoft Visual Database Tools rg|
WHERE  ({rovaltvper = 1000 ==

‘:!!j‘) 10 rows affected by |ast query

A
— I—l v |
&m | (0] Help I 2 LYl

Ik | Cancel |

Figure C.16 Deletion of 10 records from the “titleauthor” table
Update. The SQL Update statement allows us to change the values of a specific column
(field) in a group of rows (records) selected by the Where clause. The general syntax of
an update statement is:
Update [ fable_/list]
Set [value]
Where [search_condition)

The “Set” clause is used to provide the new value for a column in the rows that
match the search condition. We can also use an expression to generate the new value as
you can see in Figure C.17. In this example, we increased the royalty schedule for title id
PC1035 adding 2%.

Query Builder

IUPDATE  rowsched .
e GRS Microsoft Visual Database Tools El
] |

WHERE  (title_id = 'PC1035"
L3
- | ) 5 rowvs affected by last query

| Ll I Help | 5

(4 | Cancel |
A

e 153

Figure C.17 Query Demonstrating update of royalty schedule
Summary
This appendix has provided a brief overview of SQL with a focus on the SQL
Select statement. For additional information, you can consult any number of good
reference books on SQL and Databases.
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