en ) Lesson 4: An introduction to MICROSOFT ACCESS

41 Introduction: What is ACCESS?

MICROSOFT ACCESS is a relational database
management system (DBMS). At the most basic
level, a DBMS is a program that facilitates the
storage and retrieval of structured information
on a computer’s hard drive.

411  Therole of database management
systems

The role of the DBMS within an information
system or application is shown in Figure 4.1. As
far as we are concerned, a database is an
amorphous blob® of data stored in binary format
(ones and zeros) on disk. To read and write to
the database, a DBMS is required.

@ Despite the clear conceptual difference
between a database (a blob of binary
data) and a DBMS (software to manage
one or more databases), we often refer to
programs such as Access and ORACLE as

1 The term blob is used here in its informal sense (e.g.,
“a blob of gunk™). In database terminology, the
acronym BLOB refers a special data type used to
store Binary Large OBjects (like graphics files or
spreadsheet). We discuss different data types in
Lesson 5.
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FIGURE 4.1: The role of the DBMS.

Users

PN

Applications

Query and
data as rows

reporting tools
Database Management System and columns
(DBMS)

0001011001

0110111010
‘ 0110100010
a data as bits
Database and bytes

file (or files)

“databases”. Although such usage is
sloppy, the context in which the term is
used is usually sufficient to eliminate any
confusion.

1of 15



ﬁ An introduction to MICROSOFT ACCESS

An important feature of the arrows in Figure 4.1
is that users do not interact with the DBMS
directly. Instead, they use either a special-
purpose application (e.g., a payroll program) or
a query and reporting tool (e.g., CRYSTAL
RePORTS) to view or modify the data. Similarly,
the applications and query/reporting tools do
not access the database directly. Instead, all
requests for data are made to the DBMS and the
DBMS software takes care of reading and writing
data to and from the hard disk.

The primary advantage of this layered approach
is that the DBMS is used to hide the
complexities of low-level disk access from both
the users and the application designers. In other
words, the DBMS software provides an
abstraction—instead of thinking about bits and
bytes, end-users and designers can think in
terms of tables of data consisting of rows and
columns.

412 Inside an Access database file

Although the term “database” typically refers
to a collection of related data “tables”, an
Access database file includes more than just
tables. Indeed, an Access “.mdb” file contains
several different types of database objects:

= saved queries for organizing data;

e forms for users to interact with the data on
screen;
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= reports for organizing, summarizing, and
printing data; and,

* macros and VISUAL Basic programs for
extending the functionality of database
applications.

All these database objects are stored in a single
file named <fil e name>. mib.

@

When you are running AcCess, a temporary
“locking” file named <fil e name>. | db is
also created. You can safely ignore the
*.1db file; everything of value is in the
*.mdb file.

42 Learningobjectives

® identify the version of MICROSOFT ACCESS
that you are using

® open and explore an existing database
® |earn how to create a new database

® identify the database window and
understand how the different database
objects fit together

® get help from the on-line help system
® compact a database to save space
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4.3 Exercises

431  Starting AcCess

[0 To start Access, you double click the Access
icon fé“@ for version 8.0 and 7.0 or &4 for
version 2.0) from within MICROSOFT WINDOWS.

If you are uncertain which version you are
using, you can watch for the “splash” screen as
the program loads. Alternatively, selecting
Help — About Access from the main menu will
tell you everything you need to know.

432

In order to make the elements of Figure 4.1
more concrete, we will start by finding and
opening a sample database application provided
by MicrosorT called “NORTHWIND TRADERS”.
NORTHWIND TRADERS is a fictitious wholesaler of
specialty foods to retailers around the world.
Given its business environment, it is not
surprising that the order entry system
application built for NORTHWIND is similar to the
one that you will build from scratch in these
tutorials.

@

Finding and using an existing database

When you are stuck doing your own
projects, it is sometimes convenient to
take a look at the NORTHWIND TRADERS
application to see “how MICROSOFT does
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it.” However, keep in mind that
MICROSOFT’s way is only one of many
possible ways of accomplishing tasks.

The problem with opening the sample file is
that its location depends on the precise manner
in which MicrROSOFT OFFICE was installed on your
computer. To find the file, you can use one of
three approaches:

« Look around in the file system directory in
which Access/OFFICE is installed.

« Use the “advanced find” feature of the
“open file” dialog within Access. This
approach is described in more detail below.

= Use the search feature of your operating
system. For example, in Windows 95/98/
NT/2000, use Start - Search/Find - Files
or Folders from the task bar.

Because of the filename limitations in
Winbows 3.x, the sample application that
ships with Access version 2.0 is called

Nwi nd. ndb. In more recent versions, it is
called Nor t hwi nd. ndb.

To find the file on your hard disk using the
“advanced find” feature, do the following:

[1 After starting Access, you should see a
screen similar to that shown in Figure 4.2.
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Select Open an Existing Database and press
OK.

FIGURE 4.2: Open an existing file from
within Access.

1 Select Open Existing
Database.
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If you do not get the dialog in Figure 4.2
or accidentally close the dialog window,
you can select File - Open from the
main menu at any time.
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You should now have a dialog box with the title
Alopen11.

[l Type “Northwind” into the field labeled File
name and press the Advanced button, as
shown in Figure 4.3.

[] Select the drive on which Access is installed,
indicate that you would like to search in the
subfolders of the current folder, and press
Find Now (see Figure 4.3).

Hopefully, the “advanced find” utility finds the
location of the sample file. If not, you can
revert to one of the other approaches above.

When installing Access, you are given the
option whether to install the sample
databases. If you cannot find the
NORTHWIND TRADERS database on your
computer it is probably because it was
never copied to your hard disk during
installation. This problem is easily solved,
however: re-run set up. exe from the
OrFicE CD-ROM and indicate that you want
the sample databases installed.

[l When you have found the file, highlight it
and press Open. Alternatively, you can
simply double-click the file in the file
dialog.
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Open =1=]] FIGURE 4.3: Use the “advanced
Loskin: [ bata () | @||| : El find” feature within AccEess to
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@ If it seems like we are working through it. In these early stages, however, we are
these steps in excruciating detail, it is moving slowly.

because we are. As the lessons progress,
the pace quickens. Eventually, you will
simply be told what to do, not how to do
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4.3.3  Exploring the NORTHWIND TRADERS [l Close the introductory screen (if any). You
database should be left with the database window,

. as shown in Figure 4.4.
Depending on whether you have ever opened

the NORTHWIND TRADERS file, an introductory
screen may appear.

FIGURE 4.4: The database window contains all the database objects for a particular application.

@ The database window is always
available from the Window menu.
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4331 Tables In this section, you are going to take a brief look

at the Cust oner s table. Tables are where all
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the data in a database is stored. As such,
understanding the structure of tables is critical.

FIGURE 4.5: Open the Cust oner s table.

[] Ensure the Table tab is selected in the

database window and double-click the The table fields
Cust oner s table. appear as columns.
The datasheet view shows the data that is &9 Customers : Table
stored in the table (see Figure 4.5). Each || Customer ID Company Name Contact [~
column (or field) corresponds to an attribute of Alfreds Futterkiste Maria Anders
. Ana Trujillo Emparedados v helados | Ana Trujillo
the entity and each row (or record) corresponds Antonio Mareno Tagueria Antonio Moren
to an instance of the entity. Araund the Ham Thomas Hardy
Berglunds snabbkip Christina Bergl
i Blauer See Delikatessen Hanna Moos
@ In the pre-database era, the logical Blondel pére et fils Frédérique Cits
structure of a data file was described in Bélido Comidas preparadas Martin Somme
. Bon app’ Laurence Lehit
terms Of records and fleldS. ThUS, eaCh Bottorn-Dallar Markets Elizabeth Linc:
customer would have one record in the B's Beverages Wictoria Ash
H ) Cactus Comidas para llevar Patricio Simps
CUSt(t))mer fll?da[:d the C(lj.]S_tOﬂ;]el’ S phone | |CENTC Centro comercial Maoctezuma Francizco Cha
number wou e stored in the PhoneNo R 2 T of o1 miE _>I7I

field. Although the terms “row” and i
“column” are preferred in the relational
database context, “record” and “field”
and are still widely used (even by
relational DBMSs such as Access). In these
lessons, we will use the terms row/record

and column/field interchangeably. [1 Take a brief moment to observe the table’s
structure, as shown in Figure 4.6.

The record for a particular
customer appears as a row.

[l Switch to the table’s design view by
selecting View - Design View from the @ Although the datasheet view may
main menu. resemble a spreadsheet, the information
in a database is highly structured. For
example, you cannot simply move to a
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FIGURE 4.6: Switch to the table’s design view to observe its structure.
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column labeled PhoneNo and type in some
arbitrary text. The PhoneNo column, like
other columns, has a predefined structure
and data type that is enforced by the

DBMS.

[1 Close the Cust oner s table. You should be
back at the database window.

Although it is possible to make changes to the
data in datasheet view, this is not the way in
which we will expect our users to interact with
the data. Instead, we will use forms to create a
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user interface that is friendlier and more [
functional.

4332 Theuserinterface

To get a better sense of what a database

application looks like, and to see how data is §

actually entered into the database, we can look
at the order entry form for NORTHWIND TRADERS.
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Click on the Forms tab along the top of the
database window and double-click the form
called Or ders. You may have to resize the

form to make it completely visible on your

screen.

Note some of the features of the form, as
shown in Figure 4.7.

FIGURE 4.7: Explore the order form for NORTHWIND TRADERS.

Special interface elements—in this case,
a combo box—make it easier to enter
data, such as the customer for the order.

Additional information about the
customer pops-up automatically
when the customer is selected.

B Or' rs I =] B3
Bill To:  Alfreds Futterkiste ;I Ship To: Alfreds Futterkiste i
|Dbere Sh.57 | Obere St 57 | Check boxes make it easy to
select shipping method.
|Berlin | | | |1 2209 | 12209
Gemary |
Germany Ship Via Germany
Salesperson:  Supama, Michael ;I IV peedy [ United [ Federal | Sub'totals and tOtalS are
DrdTID: P ; Order Date: 25-89;3-35_ |_?x_equirT:l zate: _23-D|c:t-[9f ShippTd Eate: DB-DFf:t-SS Ca|Cu|ated automatica”y and
roduct: nit Price: uantity: k tended Price:
P | Spegesid =1 $12.00 2 28% $18.00 are shown on the form.
Chartreuze verte $18.00 21 28% $283.50
Riozsle S auerkraut $45.60 15 28% $513.00
* 0%
Dizplay products of the month | Erint [reeoice L SuFth'tT::t $:12;ig ButtonS e Used tO eXeCUte
Dizplay products of the month B Freigl ] . \©
actions and show additional
Total: $843.96 information
Record: 14 <[] 1 | v |r#| of &30 '
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[1 Close the order form.

4.3.3.3 Queries and reports

The final type of database object we are going
to consider on this whirlwind tour is a report.
Reports are generally created in two steps. In
the first step, a query is used to organize and
filter the information that is required for the
report. In the second step, a report template is
created to display the information in a format
fit for human consumption.

[l Click on the Reports table along the top of
the database window and double-click the
report called Products by Category.

[l Click on the report to zoom in and zoom
out. Note that the report breaks out
NORTHWIND’s products and inventory out by
product category and formats the
information into columns.

[l Close the report. Also, close the database
window for NORTHWIND TRADERS.

Here ends our tour of the sample application.
Hopefully, you now have a better idea of what a
desktop database can do. Before we end this
lesson, you will create a database file of your
own and learn about some basic housekeeping
issues.
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434 Creating a new database

[] Select File . New Database from the main
menu.

[l Inthe “New” dialog box, select the General
tab and “Blank Database”.

The “New” dialog does not exist in
version of ACCESs prior to version 8. It
permits you select the Databases tab and
chose from a number of database design
wizards. As indicated previously, a
database design wizard may sound
interesting, but its use contributes
nothing to our pedagogical objectives.

[l Navigate to the directory in which you want
your new database file to be saved and
enter a name (e.g., Order Ent ry. ndb) for
the file, as shown in Figure 4.8.

4.35 Using the on-line help system

Commercial software relies increasingly on on-
line help and documentation in lieu of printed
manuals. As a consequence, experience
navigating on-line help systems is essential for
learning any new software. In this section, you
will use Access’ on-line help system to learn how
to perform a rather esoteric (but useful) task in
Access: compacting a database.
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FIGURE 4.8: Create a new database and save it in a subfolder.

iz B 2 Navigate to the directory
in which you want to save

the database and enter

the database name (e.g.,

(Preview—‘ Order Entry)

General | Databases I

File New Database
Select a blank Save in: I[:| Files
elect a blan
database to start. [ geae |
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The term “on-line” is used here in the [l Skim the contents of the entry.
general sense to mean “computer-
based”. The “connected to the Internet” 436 Compacting your database

connotation of the word is a relatively

recent etymological development. As the on-line help system points out, ACCESS

database files can become highly fragmented
and grow to become much larger than you
might expect given the amount of data they
contain. Compacting your database from time

[l PressHelp - Contents and Index to invoke
the on-line help system. Use the index to
find information on compacting a database.
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to time eliminates fragmentation and can
dramatically reduce the disk space requirement
for the database.

[l Follow the directions provided by the on-
line help system to compact your database.

@ Since your database is completely empty
at this point, compacting has little effect.
The pedagogical objective of this section
is to create awareness of the compacting
feature so that you know what to do when
your database balloons to a couple of
megabytes for no apparent reason.

The compacting utility in MICROSOFT ACCESS

A helps use space within the “.mdb” file
more efficiently. Compacting has nothing
to do with general-purpose
“compression” software such as WINZIP or
PKZip.

44 Discussion

441 Relationship between Access and other
databases

MICROSOFT ACCESS is a desktop DBMS. It is
designed for use by a small number of users on a
single machine and the design emphasis is on
convenience rather than raw performance.
Other notable desktop DBMSs include MICROSOFT
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FoxPro, BORLAND/INPRISE dBASE and PARADOX,
LoTus APPROACH, and FILEMAKER Pro.l

Because of its emphasis on convenience, ACCESS
brings all the components in Figure 4.1 into a
single, integrated package. Specifically, Access
provides:

= a database engine that takes care of
reading and writing data to disk, optimizing
queries, managing security, and so on;

= query and reporting tools for extracting and
formatting specific data; and,

* a complete environment for creating and
executing custom applications.

In contrast, many industrial-strength client/
server database such as ORACLE, MICROSOFT SQL
SERVER, and IBM DB2 are strictly database
management systems. Although these vendors
also sell supplemental tools for every
imaginable query and reporting requirement,
the supplemental tools are best seen as distinct
products. In most cases, industrial-strength
DBMSs are invisible to users and are accessed
over a network by custom applications written
in programing languages like C++ or VISUAL BAsic.

L The multiple offerings from MICROSOFT and BORLAND/
INPRISE are the results of acquisitions over time. Large
and vocal “installed bases” (rather than any
substantive technological differences) appear to be
the primary barrier to product-line rationalization.
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Another class of DBMS software that is worth
noting is open-source client/server databases
such as MySQL, PosSTGRES, and INTERBASE. These
databases are freely available under open-
source licenses and in some cases offer
functionality and power that rival commercial
products. INTERBASE, for example, was formerly
a commercial product selling for about US$10K
per copy. Now it is free.

All three of the open-source databases
mentioned above run on LINUX, an open-source
operating system. Thus, it is possible to run a
sophisticated database server using software
that costs nothing. The downside of open-
source software in general is that it tends to be

aimed at people who know what they are doing.

442 The many faces of AcCess

MICROSOFT typically incorporates as many
features as possible into its products. For
example, the Access product contains the
following elements:

= a relational database system that supports
two industry-standard query languages:
Structured Query Language (SQL) and
Query By Example (QBE);

« a full-featured procedural programming
language—essentially a subset of VisuaL
Basic,
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= asimplified procedural macro language that
is unique to ACCESS;

= a rapid application development
environment complete with visual form and
report development tools;

= a sprinkling of objected-oriented
extensions; and,

e various wizards and builders to make
development easier.

For new users, these “multiple personalities”
can be a source of enormous frustration. The
problem is that each personality is based on a
different set of assumptions and a different
view of computing. For instance,

= the relational database personality expects
you to view your application as sets of data;

« the procedural programming personality
expects you to view your application as
commands to be executed sequentially;

« the object-oriented personality expects you
to view your application as a collection of
independent objects with state, methods,
and events.

MicrosorFT makes no effort to provide an overall
logical integration of these personalities

(indeed, it is unlikely that such an integration is
possible). Instead, it is up to you as a developer
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to pick and choose the best approach to
implementing your application.

Since there are often several vastly different
ways to implement a particular feature in
Access, recognizing the different personalities
and exploiting the best features (and avoiding
the pitfalls) of each are important skills for
Access developers.

The advantage of these multiple personalities is
that it is possible to use Access to learn about an
enormous range of information systems
concepts without having to interact with a large
number of “single-personality” tools, for
example:

« ORACLE for relational databases

= POwWERBUILDER for rapid applications
development,

* SMALLTALK or JAVA for object-oriented
programming.

Keep this advantage in mind as we switch back
and forth between personalities and different
computing paradigms.

443 Developing applications in ACCEsSs

In general, there are two basic approaches to
developing an information system:

= in-depth systems analysis, design, and
implementation,
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= rapid prototyping (in which analysis, design,
and implementation are done quickly and
iteratively).

Access provides a number of features (such as
graphical design tools, wizards, and a high-level
macro language) that facilitate rapid
prototyping. Since you are going to build a small
system and since time is limited, you will use a
rapid prototyping approach to build your
application. That is, rather than undertake an
elaborate requirements specification and design
phase, you are going to sketch some data
models and dive right into building a prototype.
You will then test the prototype, make changes,
and repeat the cycle until you have developed a
good solution to the business problem.

During the iterative development process,
prototypes often become full of junk and
remnants of failed approaches. In addition,
prototypes do not have sophisticated error-
handling code or internal documentation. Thus,
it is often good practice to throw the prototype
away at the end of the development process
and use what you have learned during
prototyping to build a clean system from the
bottom up.

@ As you will discover, starting over from
scratch is not as bad as is sounds—once
you know what you are doing, you can re-
build a system very quickly.
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4.5 Application to the project

[l Play with the NorRTHWIND TRADERS application
until you have a good idea of what it does.

@ If you are worried about damaging or
corrupting the sample database, you can
make a copy under a different name
(e.g., myNor t hwi nd. mdb) and work with
the copy instead.

[l Ensure you have drawn an ERD (see
Lesson 3) to model the data requirements
of the system. The ERD will help you design
tables in the next lesson.

@ If you take a closer look at the NORTHWIND
application, you will notice that it

contains more detail than the simple ERD
we created in Lesson 3. For example, the
Product s table contains information
about, reorder quantity, whether the
product has been discontinued, the
supplier of the product, an so on.
Although you are free to add additional
tables and attributes to your kitchen
supply application, the skills and
principles are the same regardless of
whether you build tables that have five
fields or 50 fields. As a consequence, |
recommend that you accept the
unrealistically narrow scope of the

Application to the project
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project in order to minimize the amount
of time you waste repeating the same
simple skills.
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