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Renl Lesson 1: Getting started

11 Introduction: Why work through these
lessons?

The lessons contained in this tutorial are
designed to teach you about building
information systems to solve practical business
problems. Although much of the content relates
to MICROSOFT products—and in particular,
MICROSOFT AcCCEss—the overall pedagogical
objectives are much broader than simply
teaching you AcCEss. Specifically, the lessons
have been designed to:

1. Demystify important information
technology concepts that arise in
databases, programming, and the Internet.

2. Provide practical guidance on how to model
real-world business problems and
implement solutions using database
technology.

3. Give the you confidence to build simple
information systems to solve your own
problems.

As a by-product of working through the lessons,
you will certainly learn a great deal about using
the MICROSOFT ACCESS database package. ACCESS is
used because it is cheap (relative to other
database systems), powerful enough to be a

© Michael Brydon (mjbrydon@sfu.ca)
Last update: 06-Oct-22

good teaching tool, and ubiquitous. However,
much of what you learn will apply to any
relational database system.

@ Will these tutorials help be become a
MICROSOFT CERTIFIED PROFESSIONAL?! The
short answer is “yes and no”. The long
answer is in Section 1.1.3.

111 Betwixt dummies and developers

These tutorials have emerged from my
experience as a teacher of information systems
in a business school and also as a day-to-day
user of information technology to solve my own
problems. Thus, these tutorials address what |
think “business people” (broadly defined to
include you) need to know about the nuts-and-
bolts of technology. The target audience of
these lessons is people who are not information
technology professionals, but who nonetheless

' Those unfamiliar with MICROSOFT’s certification
programs may wish to visit the MICROSOFT web site and
search under “certification”. The basic concept is
that MICROSOFT has successfully incubated a massive
third-party training market for its products. To
ensure a minimum standard of quality across these
programs, MICROSOFT has established curricula and an
certification examination process.

1 o0f 8



ﬁ Getting started

need to use information technology to solve
non-trivial, real-world problems.

Unfortunately, a conspicuous gap exists
between the resources available for “dummies”
and those available for “developers”. The
target audience for the “dummies” books tends
to be end-users of a technology—for example,
clerical staff who use AcCEss-based applications.
Although the dummy books have enormous
appeal and are an excellent way to get started,
the material tends to focus on mechanical
skills, such as formatting, using wizards, and so
on. Unfortunately, knowing how to create
simple tables and put bold headings on reports
will only take you so far.

At the other end of the spectrum are resources
targeted at developers—people who make their
living writing software and building information
systems. The titles of these books often contain
terms such as “developer’s bible” or “secrets
unleashed” and the books themselves run to a
thousand pages or so (not including material on
the inevitable companion CD-ROM). The
problem with these resources is that we are all
not full-time developers. We have neither the
time nor the inclination to (say) use the
undocumented features of WINDOWS API to write
a control system for a nuclear submarine.

These tutorials are meant fill the gap betwixt
dummies and developers. The lessons begin

Introduction: Why work through these lessons?
2 of 8

slowly to accommodate people who know
nothing about information systems or MICROSOFT
ACCESS. As the lessons progress, however,
theories and techniques are introduced that
enable one to go far beyond a simple user’s
view of databases.

@ If you are not being modest and you really
know nothing about computers, a dummy

book may be a prerequisite investment.
The dummy books are good at teaching
you the basics of using the mouse,
resizing and moving windows, and so on.
In the lessons that follow, basic computer
skills are assumed.

112  Make versus huy

By the time you finish the final lesson in these
tutorials, you will have accomplished the
following:

1. Designed a relational database for storing
information about a small wholesale
business.

2. Built a graphical application on top of the
database to simplify order entry and
minimize redundancy and errors.

3. Transformed your raw data into a more
useful format to support decision-making.
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4. Web-enabled the business application so
customers can place their own orders over
the Internet.

In short, these tutorials will teach you how to
build a functional business system from scratch.
Keep in mind, however, that there are people
who devote their entire careers to the art and
science of building functioning business systems
from scratch. The knowledge you gain here
should not be considered a substitute for hiring
a professional when it comes time to implement
a mission-critical business systems. Instead, the
knowledge you gain by working through these
tutorials is more appropriately used in one or
more of the following ways:

1. Enable you to build non-mission critical
systems — If you want to build a quick-and-
dirty system to accomplish Task X and the
failure to accomplish Task X does not
endanger your ability to feed your family,
by all means, take a crack at it. We learn by
doing. If Task X is mission critical, however,
you should hire a professional.

2. Permit you to communicate with software
professionals — Good software
professionals are hard to find. Good
software professionals who also understand
the complexities of your business problems
are virtually impossible to find. Thus, the
ability to communicate with your
consultants or internal IS staff in their own
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language can yield a massive payoff in the
long run. You will get the system you
require without being condescended to or
exploited to by techno-bullies.

3. Provide a foundation for becoming an IT
professional—Given the shortage of good
software professionals referred to above,
there is ample opportunity to become one.
These tutorials are a good place to start.

113  Certification

A deliberate decision has been made to avoid
tying these tutorials in with the MICROSOFT
certification curricula. There are two reasons
for this. First, as stated above, the goal of these
tutorials is to teach broad information systems
and technology concepts that transcend a single
vendor. As such, we are more interested in
solving business problems than memorizing
keystroke sequences and the intricacies of
MICROSOFT’s “component object model”.

Second, as professional educators, we reserve
the right to speak freely and editorialize
whenever we feel the urge. That is, if we
encounter a particular feature of ACCESS that is
dumb, we want the freedom to write: “This is a
dumb feature.” In other words, we wish to be as
unbiased and truthful as we can.’

1 If for some reason Redmond threatens to litigate, we
will, of course, cave-in without hesitation.
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Naturally, there overlap between the material
in this tutorial and any MICROSOFT approved
training program (especially the MICROSOFT
OFFICE USER SPECIALIST—or MOUS—program). In
addition, the concepts we are addressing (e.g.,
relational databases, programming, web
development) are standardized (more or less) so
nothing here contradicts the official MICROSOFT
training program (if it does, please let us know
and we will instruct MICROSOFT to make the
necessary corrections). Thus, although these
tutorials are not designed to help you cram for a
certification program, they certainly will not
hinder your preparation.

12 Structure of the lessons

The tutorials are organized in the following
manner:

1. Scenario — You are provided with a business
scenario in Lesson 2 to work through. The
scenario provides a common thread through
all of the lessons and thus the lessons
should be considered cumulative (i.e., you
should finish Lesson 5 before starting Lesson
6, and so on).

2. Lessons — Each lesson consists of different
sections:

a) Introductory comments and learning
objectives — The opening section of
each lesson is meant to give you some

b)

®

c)
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idea of what you will accomplish in the
lesson and why it is important.

Tutorial exercises — The exercise are
the meat of the lesson since you learn
by doing. All the steps that require
action on your part are marked with an
arrow (0).

If you are an extremely action-oriented
learner, you can scan the text for the
arrows, follow the instructions, and read
the ancillary chit-chat on an as-needed
basis.

Discussion — During the course of the
lesson, technical and theoretical issues
may arise. Rather than break of the
flow of the exercises with long detailed
explanations, you are encouraged to
suppress your natural curiosity, work
through the exercises, and then read
the discussion at the end of the lesson.
Hopefully the material in the discussion
will fill in the important gaps in your
understanding.

Application to the project — The
general problem that occurs when one
works through the steps of a tutorial is
that no real learning occurs. In other
words, you may remember the
sequence of keystrokes and mouse
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jiggles required to complete a task, but
you cannot generalize the skill to other
tasks. In the “application to the
project” sections, you are on your own.
You are given tasks that you must
accomplish before you can move on to
the next lesson. If this sounds a lot like
work, that is because it is work. No
pain, no gain, right?

3. Background lessons — We are firm
believers that there is nothing more
practical than a good theory. Databases and
programming languages are based on
explicit theories, and unless you understand
the critical theoretical principles that
underlie these technologies, you are going
to find it hard to generalize the skills you
learn here to your own problems.
Background lessons—such as this one—are
intended to fortify your theoretical
knowledge. Since there are no exercises in
a background lessons, you are encouraged
to take your hands off the keyboard and
simply read.

13 Typographical conventions

The following is a brief list of symbols and
typographical conventions used in the tutorials.

Typographical conventions
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131  Warnings, tricks, and tips

Important warnings are marked with an
exclamation mark. It is important that
you heed these warnings to avoid common
problems.

@ Other clarifications, recommendations,
and trivia are marked with a question
mark. These sections are typically time-
saving tips or explanations of alternative
ways of doing things.

HINT: In the “application to the project”
sections, hints to help you complete the
steps are indicated with the hint symbol.

13.2 Version differences

All the screen shots and videos in these tutorials
are taken from AcCESs version 8.0 (released as
part of MICROSOFT OFFICE 97). Although there are
some important differences between the
various versions of ACCESS (i.e., version 2.0,
version 7.0, version 8.0 and AccCess 2000) the
underlying concepts remain the same in all
versions.

Whenever the instructions given in the
tutorial differ significantly from version
8.0 (AcCEss 97), a warning box such as this
is used.
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Similarly, the “2” marker indicates that
the procedure for version 2.0 differs from
the procedure described in the lesson.

This set of tutorials does not cover ACCESS
2000'. However, with a few notable
exceptions, the differences between
Access 8.0 and AccEss 2000 are cosmetic.
As such, it is possible to complete the
lessons using Access 2000.

133 [Exercises

1 As discussed above, tutorial exercises are
indented and marked with an arrow.

134 Important terms and hyperlinks

If a term is important, it is marked in bold text.
If a word in the electronic version of this lesson
is a hyperlink to another location, it appears in
blue. Clicking on a hyperlink takes to you
directly to the new location.

135 Menucommands

In some cases, you are asked to use the mouse
to execute a series of menu commands (e.g.,
File — Save As). What this means is that you

1 The Access 2000 tutorials are under construction. See
2np.org for details.
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select File from the main menu, followed by
Save As.

13.6  Programming code

In some exercises, you are asked to type in
programming code, such as VISUAL BAsIC (VB) or
STRUCTURED QUERY LANGUAGE (SQL). The code you
enter is shown in a monospaced font.

13.6.1 The “new line” marker

When multiple lines of programming code are
shown, the “new line” marker (NL) is used to
indicate the start of a new line (you start a new
line by pressing the Enter key). For example,
each of the set statements below should be
typed on a single line regardless of the line
breaks that appear in this document:
NL Set dbCurr =
DBEngine.Workspaces (0) .Databases (0)
NL Set rsBackOrders =
dbCurr.OpenRecordset (“BackOrders”,
dbOpenDynaset)

A Unlike most modern languages, the main

programming language you will use to
develop your application, VISUAL BASIC FOR
APPLICATIONS (VBA), requires each
statement to be on its own line. However,
the narrow columns used in the lessons
result in line wrapping. If you type VBA
code in its line-wrapped form, you will
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encounter errors. Hence the use of the NL
marker.

13.6.2 Newcode

When code is added to an existing program, the
old code is shown in a lighter typeface whereas
the new code is bolded. For example, the third
statement below is new:
NL Set dbCurr =
DBEngine.Workspaces (0) .Databases (0)
NL Set rsBackOrders =
dbCurr.OpenRecordset (“BackOrders”,
dbOpenDynaset)
NL Set qdf =
dbCurr.QueryDefs!pqryBackOrderChang
es

Making a distinction between new code and
existing code makes it easier for you to find the
location of the changes in your own programs
much faster.

14 Questions, queries comments

Much of the material in these tutorials emerged
from student questions. If you find something
difficult to understand, or if you encounter a
problem in your own work that is not covered in
the tutorials, please let us know. We will do our
best to continuously grow and upgrade the
material.

Questions, queries comments
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Renl Lesson 2: The order entry scenario

2.1 Introduction: scenario-hased learning

This tutorial package uses a single business
problem—order management at a kitchen
supply company—to illustrate many different
information systems issues. We recognize that it
is unlikely that the business problems you face
have much in common with wholesaling kitchen
gadgets. However, there are important
advantages to introducing and sticking with a
single scenario.

1. You get to work through a problem from
start to finish. You start with the business
problem, build a conceptual model, create
a physical design that satisfies the
requirements, and implement the design in
software.

2. By sticking with a single scenario, we do not
incur the setup cost of constantly
introducing and describing different
business environments.

3. Even though the kitchen supply scenario
used here is simple, it contains enough
complexity to highlight interesting
technical and process design issues. Such
issues do not generally emerge without
looking at a problem in depth.

© Michael Brydon (mjbrydon@sfu.ca)
Last update: 06-Oct-22

The purpose of this lesson is to present the
business scenario in detail and set the stage for
the remainder of the lessons in this tutorial
package.

2.2 Business-to-business for little guys

You run a small-but-growing company that
imports and distributes kitchen gadgets. Your
product line consists of stainless steel utensils,
ceramic serving dishes, small electrical
appliances, and so on.

Your suppliers are manufacturing firms from
around the world and your customers are
primarily small retailers such as kitchen
specialty stores and hardware stores. In other
words, you are a middleman (or middleperson,
if you prefer): you aggregate products from a
global network of suppliers and market them to
other small businesses in your region.

221 Your ‘value proposition”

The middleman is generally thought to be an
endangered species in the information age.
There is a risk that your customers (the mom-
and-pop kitchen and hardware stores) will
somehow get connected directly to the
manufacturers and disintermediate you. That

1 o0f 8
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is, they will use the Internet to find your
suppliers and submit their orders directly,
without the costs and benefits of your
participation.

To stay in business, it is important that you
provide your customers with something more
than simply another layer of cost. Your
speciality might be finding unique products. Or
you may have nurtured strong relationships with
certain suppliers that provide you with
preferential access to the newest and hottest
products. Either way, one thing is certain:
changes in the wholesaling environment mean
that you must operate at a very high level of
efficiency in order to remain viable.

222 Scope of the project

The essential flows of information between you
and your suppliers and customers are shown in
Figure 2.1. Basically, you buy goods from your
suppliers and keep them in inventory until they
are ordered by customers.

To keep the scope of the scenario manageable,
we are going to focus exclusively on the
information flows shown by solid arrows and
ignore everything else. The “everything else”
includes:

« information flows indicated by dashed
arrows;

Business-to-business for little guys
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« physical flows, such as the goods
themselves; and,

« information flows to organizations that are
not shown in Figure 2.1, such as banks,
trucking companies, and so on.

FIGURE 2.1: The primary flows of
information in the kitchen supply
environment.

supplier
shipments

Suppliers
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invoices \

\ \ payment '

supplier \\
orders ~ You
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>

A invoices \
\payment ‘
customer
orders Customers

As you will hopefully discover, developers of
information systems use the same tricks over
and over. Thus, if you have the skills and
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knowledge to create a simple order entry
system, you can use the same skills and
knowledge to add additional functionality, such
as tracking accounts receivable, managing
backorders, reconciling invoices with shipping
notices, and so on. The objective here is not to
create a realistic order management system;
rather, it is to introduce just enough complexity
to keep the lessons interesting.

223 Business processes

In the following sections the critical business
process and information flows in Figure 2.1 are
discussed in greater detail.

2231 Customer orders

From time to time, a customer (or a member of
your small sales force) faxes you an order for
products. For each item in the order, you check
inventory (to determine the quantity you have
in stock), decide how many of each item to ship
(you cannot ship what you do not have), and
verify the price of the product (the person who
submitted the order might be using out-of-date
prices).

Once you have determined the correct price
and quantity to ship for each item in the order,
you create an invoice. The people in your
warehouse use the invoice to determine what to
ship to the customer. The final invoice is

Business-to-business for little guys
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included in the physical shipment to the
customer and the customer is expected to pay
the amount on the invoice in accordance with
your payment terms.

2232 Backorders

A backorder occurs whenever a customer orders
a product that you currently do not have in
stock. At this early stage of the tutorials, we
are simply going to ignore backorders. Later on,
in Lesson 21, you will add the capability to
manage backorders to your application.

2233 Supplier shipments

Since you are a middleman, it is natural that
the fulfillment processes on the outbound
(customer) side are mirrored by similar business
processes on the inbound (supplier) side. In
order to replenish your own inventory of
products, you submit orders to your suppliers,
and receive shipments and invoices in response.
At this point, we are going to ignore the
inbound side of the business and focus on
customer orders. In Lesson 20 you will add the
capability to track incoming supplier shipments
to your application.

224 Your existing information system

Your current system for managing the
information flows in Figure 2.1 is largely based
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on spreadsheets, paper records, and manual
effort.

For example, you currently keep track of all
your customers, orders, and inventory using
different spreadsheets. Although this approach
works reasonably well, there are at least three
major problems:

1. You create all your invoices by cutting and
pasting from your orders spreadsheet into a
specialized invoice spreadsheet. This is
error prone and tedious.

2. You and your employees sometimes make
errors entering data and thus the values in
your inventory spreadsheet are suspect. You
spend a great deal of time verifying
inventory levels by physically counting
items.

3. You find it very difficult to make business
sense of all the data in your spreadsheets.
For example, calculating the sales-per-
customer for your hottest selling products
typically takes you most of an afternoon.
And you have to repeat the whole process
every quarter.

4. Words that are not currently in your
vocabulary include: backup, transaction
atomicity, auditability, and referential
integrity. In short, you have a nagging
suspicion that your current system is less

Business-to-business for little guys
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sophisticated than it should be given the
important role it plays in your business.

225 Awishlist

You are interested in building a small
transaction processing system that will provide
the following core functionality:

« allow orders to be entered into the
computer as they are received from
customers and salespeople,

« track inventory levels of each SKU' as
product is shipped to your customers

» automatically generate customer invoices.

There are other functions—such as recording
shipments from your suppliers, managing back
orders, and flagging items to reorder—that you
want to add later. In addition, you are
investigating the possibility of providing direct
ordering via the Internet for certain customers.
However, you prefer to move slowly since you
do not have a great deal of experience with
database software or information systems
generally.

' Firms typically assign a number to each product they
keep in stock and thus you may hear the term SKU
(pronounced “skew”) to refer the “stock keeping
units.” In the scenario used here, you are dealing
with a very small number of SKUs.
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You have decided to use MICROSOFT ACCESS to
develop your application. Although you
examined other packages, you chose ACCESS
because it was reasonably priced (it was
bundled in an office suite) and because the
reviews you read were favorable.

Ideally, selection of a software package would
have come after an in-depth requirements
analysis. However, at this point, your objective
is to build a prototype system to learn more
about the benefits of a database system. Down
the road, your plan is either to hire a
professional developer to clean-up and extend
your prototype application or buy an off-the-
shelf package. You are certain that whichever
path you follow, the experience you gain
implementing the prototype system will enable
you to make much better decisions regarding
the use of technology to support the order
management process in your company.

2.3 Projectpackage

To help you build a prototype system, you are
provided with the following information and
documents:

1. A complete inventory — The current
quantity on hand information for each
product you carry has been stored in a plain
text file. The file can be found in the
project package as package\inventor.txt.

Project package
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2. Sales orders — Your customers and sales
representatives fax you sales orders every
couple of days (orders are normally filled
and invoiced in the sequence that they
arrive). Electronic copies of these orders
available in project package as
package\orders.pdf.

3. Current backorders and shipments — The
project package also contains a list of
backordered products and details of a small
number of shipments from your suppliers.
You will not require these files until you
extend the functionality of your system in
Lesson 20 and Lesson 21.

24 Discussion: automate and informate

A distinction is sometimes made between the
use of technology to automate and the use of
technology to informate." The distinction
between the two concepts can be applied to the
kitchen supply scenario to refine our thinking
about the role of a database in the context of
the business problem.

! The automate versus informate distinction was
introduced by Shoshana Zuboff in her 1988 book: In
the age of the smart machine: the future of work
and power.
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241 Automating the business

Looking up inventory levels and generating
invoices are both menial tasks that should be
automated. Your value to your customers lies in
your ability to maintain relationships with your
suppliers and find interesting products that
people want to buy. Every minute that you
spend cobbling together an invoice or tracking
down a backorder is a lost opportunity to do
what you are supposed to be doing.

The concept of automating a process using a
computer is straightforward enough. The
difficulty lies in implementation—making the
automated process work the way it is supposed
to work. As discussed in Lesson 3, we are going
to start with a data-centric view of the
operation and add automation incrementally. A
useful way to think about automation is:

1. What needs to be done? What are the steps
in the process?

2. What data is required? For example, to
know how much of a particular product to
ship to a customer, you need to know how
much the customer has ordered and how
much you have on hand. Other processes
have more complex data requirements. A
simple rule of thumb is: if you do not have

the data, you cannot automate the process.

3. When should the automated process occur?
Is the process triggered automatically or

Discussion: automate and informate
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manually? Does the process occur in
response to the passage of time (such as a
monthly closing) or in response to some
business event (such as a stockout)?

The critical issues in automation are not which
programming language you use or what type of
computer you are running. Instead, what is

important is an understanding of what needs to
be done and when from a business perspective.

242 Informating the business process

Two things happen when you process a
customer’s order:

1. you execute the transaction requested by
the customer, and

2. you learn something about what the
customer wants.

Many organizations focus on execution—that is,
on automation of business processes. However,
it is important to recognize that every time you
process a transaction in your day-to-day
operations, you create information about your
business.

For example, if you process a large number of
customer orders and store the information
about the orders in an appropriate manner, it is
possible to learn new and important things from
this data: Who buys what? When do they buy it?
And so on. This information can enable you to
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operate more efficiently and provide a better
level of customer service.

The problem is that although many people talk
about the benefits of informating the
organization, it is not always clear how one
should go about achieving these benefits. This is
especially true in small organizations.

Throughout the lessons that follow, you should
step back from the nitty-gritty details of
implementation from time to time and situate
your progress with respect to the underlying
business problem. Are you automating a tedious
task? Are you storing data that can be used to
support decision-making?

2.5 Application to the project

1 Ensure you understand the business
scenario described in this lesson and the
flows of information shown in Figure 2.1.

Application to the project
7 o0f 8



ﬁ The order entry scenario Application to the project
8 of 8




Renl Lesson 3: An introduction to data modeling

3.1 Introduction: The importance of
conceptual models

Before you sit down in front of the keyboard
and start creating a database application, it is
critical that you take a step back and consider
your business problem—in this case, the kitchen
supply scenario presented in Lesson 2— from a
conceptual point of view. To facilitate this
process, a number of conceptual modeling
techniques have been developed by computer
scientists, psychologists, and consultants.

@ For our purposes, we can think of a
conceptual model as a picture of the
information system we are going to build.
To use an analogy, conceptual models are
to information systems what blueprints
are to buildings.

There are many different conceptual modeling
techniques used in practice. Each technique
uses a different set of symbols and may focus on
a different part of the problem (e.g., data,
processes, information flows, objects, and so
on). Despite differences in notation and focus,
however, the underlying rationale for
conceptual modeling techniques is always the

© Michael Brydon (mjbrydon@sfu.ca)
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same: understand the problem before you start
constructing a solution.

There are two important things to keep in mind
when learning about and doing data modeling:

1. Data modeling is first and foremost a tool
for communication.Their is no single “right”
model. Instead, a valuable model highlights
tricky issues, allows users, designers, and
implementors to discuss the issues using the
same vocabulary, and leads to better design
decisions.

2. The modeling process is inherently
iterative: you create a model, check its
assumptions with users, make the necessary
changes, and repeat the cycle until you are
sure you understand the critical issues.

In this background lesson, you are going to use a
data modeling technique—specifically, Entity-
Relationship Diagrams (ERDs)—to model the
business scenario from Lesson 2. The data
model you create in this lesson will form the
foundation of the database that you use
throughout the remaining lessons.

1 of 24
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3.11  Whatis data modeling?

A data model is a simply a diagram that
describes the most important “things” in your
business environment from a data-centric point
of view. To illustrate, consider the simple ERD
shown in Figure 3.1. The purpose of the diagram
is to describe the relationship between the data
stored about products and the data stored
about the organizations that supply the
products.

FIGURE 3.1: An ERD showing a relationship
between products and suppliers.

Product |-e— Entity
/ supplied Cardinality
by
Attributes
Supplier -M-
Relationship Aodrees
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The rectangles in Figure 3.1 are called entity
types (typically shortened to “entities”) and
the ovals are called attributes. The entities are
the “things” in the business environment about
which we want to store data. The attributes
provide us with a means of organizing and
structuring the data. For example, we need to
store certain information about the products
that we sell, such as the typical selling price of
the product (“Unit price”) and the quantity of
the product currently in inventory (“Qty on
hand”). These pieces of data are attributes of
the Product entity.

It is important to note that the precise manner
in which data are used and processed within a
particular business application is a separate
issue from data modeling. For example, the
data model says nothing about how the value of
“Qty on hand” is changed over time. The focus
in data modeling is on capturing data about the
environment. You will learn how to change this
data (e.g., process orders so that the inventory
values are updated) once you have mastered
the art of database design.

@ A data modeler assumes that if the right
data is available, the other elements of
the application will fall into place
effortlessly and wonderfully. For now, this
is a good working assumption.
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3.11.2 Notation for relationships

In addition to entities and attributes, Figure 3.1
shows a relationship between the two entities
using a line and a diamond. The relationship
construct is used—not surprisingly—to indicate
the existence or absence of a relationship
between entities. A crow’s foot at either end of
a relationship line is used to denote the
cardinality of the relationship.

For example, the crow’s foot on the product
side of the relationship in Figure 3.1 indicates
that a particular supplier may provide your
company with several different products, such
as bowls, spatulas, wire whisks and so on. The
absence of a crow’s foot on the supplier side
indicates that each product in your inventory is
provided by a single supplier. Thus, the
relationship in Figure 3.1 indicates that you
always buy all your wire whisks from the same
company.

3.11.3 Modeling assumptions

The relationship shown in Figure 3.1 is called
one-to-many: each supplier supplies many
products (where many means “any number
including zero”) but each product is supplied by
one supplier (where “one” means “at most
one”).

The decision to use a one-to-many relationship
reflects an assumption about the business
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environment in which your wholesale company
operates. However, it is easy to imagine a
different environment in which each product is
supplied by multiple suppliers. For example,
many suppliers may carry a particular brand of
wire whisk. When you run out of whisks, it is up
to you to decide where to place your order. In
other words, it is possible that a many-to-many
relationship exists between suppliers and
products.

If multiple supplier exist, attributes of the
product, such as its price and product number
may vary from supplier to supplier. In this
situation, the data requirements of a many-to-
many environment are slightly more complex
than those of the one-to-many environment. If
you design and implement your database around
the one-to-many assumption but then discover
that certain goods are supplied by multiple
suppliers, much effort is going to be required to
fix the problem.

@ Herein lies the point of drawing an ERD:
The diagram makes your assumptions
about the relationships within a particular
business environment explicit before you
start building things.

3.114 The role of the modeler

In the environment used in these tutorials, you
are the user, the designer, and the implementor
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of the system. In a more realistic environment,
however, these roles are played by different
individuals (or groups) with different
backgrounds and priorities. For example, a
common stereotype of implementors
(programmers, database specialists, and so on)
is that they seldom leave their cubicles to
communicate with end-users of the software
they are writing. Similarly, it is generally safe to
assume that users have no interest in, or
understanding of, low-level technical details
(such as the cardinality of relationships on
ERDs, mechanisms to enforce referential
integrity, and so on). Thus, it is up to the
business analyst to bridge the communication
gap between the different groups involved in
the construction, use, and administration of an
information system.

As a business analyst (or more generally, a
designer), it is critical that you walk through
your conceptual models with users and make
sure that your modeling assumptions are
appropriate. In some cases, you may have to
examine sample data from the existing
computer-based or manual system to determine
whether (for instance) there are any products
that are supplied by multiple suppliers.

At the modeling stage, making changes such as
converting a one-to-many relationship to a

many-to-many relationship is trivial—all that is
required is the addition of a crow’s foot to one
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end of the relationship, as shown in Figure 3.2.
In contrast, making the same change once you
have implemented tables, built a user
interface, and written code is a time-consuming
and frustrating chore.

FIGURE 3.2: An ERD for an environment in
which there is a many-to-many relationship
between products and suppliers.
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Generally, you can count on the 10x rule
of thumb when building software: the
cost of making a change increases by an
order of magnitude for each stage of the
systems development lifecycle that you
complete.
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3.12 Core modeling constructs and notation

Data modelers typically adopt a set of
notational conventions so that their diagrams
are consistent. For example, large IT
organizations and consultancies typically adopt
a methodology1—a set of tools and procedures
for applying the tools that specifies the
notation used within the organization. Enforcing
standardization in this way facilitates teamwork
on large projects. Similarly, if a computer-
aided software engineering (CASE) tool is used
for conceptual modeling and design, notational

conventions are often enforced by the software.

What follows is a brief summary of the
notational conventions that | use when drawing
ERDs. Keep in mind, however, that ERDs are first
and foremost a tool for communication between
humans. As such, the precise notation you use is
not particularly important as long as people can
read and understand the diagrams. With
experience, you will come to realize that
differences in the shapes of the boxes and lines
have little effect on the core concepts of data
modeling.

' 1t can be argued that the term “method” is
grammatically preferable. In Europe, for example,
the term “method” tends to be favored.
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Entities are drawn as rectangular boxes
containing a noun in singular form, as shown in
Figure 3.3.

FIGURE 3.3: An entity named “Customer”.

Customer

You will see later that each entity you draw
ultimately becomes a table in your database.
You might want to keep this transformation
from entity to table in mind when selecting the
names of your entities. For example, your
entity names should be short but descriptive.

3.122 Relationshipns

A relationship between entities is drawn as a
line bisected by a diamond. The diamond
contains a verb (or short verb phrase) that
describes the nature of the relationship
between the entities, as shown in Figure 3.4.

Named relationships are used to make the ERDs
more readable. However, unlike entity names,
relationship names never show up in the final
database. Consequently, it does not really
matter how you label your relationships, as long
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FIGURE 3.4: Arelationship named “buys”.

as the labels make the diagram easier to
interpret.

To illustrate, consider the relationship between
products and suppliers shown in Figure 3.1. The
relationship is described by the verb phrase
“supplied by”. Although one could have opted
for the shorter relationship name “has” instead,
the resulting diagram (e.g., “Supplier has
product”) would be more difficult for readers of
the diagram to interpret.

3.123 Relationship direction

One issue that sometimes troubles neophyte
data modelers is that the direction of the
relationship is not made explicit on the
diagram. Returning to Figure 3.1, it is obvious
to me (since | drew the diagram) that the
relationship should be read: “Product is
supplied by supplier.” Reading the relationship
in the other direction (“Supplier is supplied by
product”) makes very little sense to anyone who
is familiar with the particular problem domain.

Introduction: The importance of conceptual

Generally, ERDs make certain assumptions
about the reader’s knowledge of the underlying
business domain.

@ A notational convention supported by
some CASE tools is to require two names

for each relationship: one that makes
sense in one direction (e.g., “is supplied
by”), and another that makes sense in the
opposite direction (e.g., “supplies”).
Although double-naming may make the
diagram easier to read, it also adds
clutter (twice as many labels) and
imposes an additional burden on the
modeler.

3124 Cardinality

As discussed in Section 3.1.1.2, the cardinality
of a relationship constrains the number of
instances of one entity type that can be
associated with a single instance of the other
entity type.

The cardinality of relationships has an
important impact on number and
structure of the tables in the database.
Consequently, it is important to get the
cardinality right on paper before starting
the implementation.
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There are three fundamental types of

cardinality in ERDs: FIGURE 3.5: An incorrect one-to-one

« One-to-many — You have already seen an relationship
example of a one-to-many relationship in
Figure 3.1. You will soon discover that one-

to-many relationships are the bread and / ociatod Customer
butter of relational databases. Customer with Record
o One-to-one — At this point in your data
modeling career, you should avoid one-to-
one relationships. To illustrate the basic
issue, consider the ERD shown in Figure 3.5. * Many-to-many — The world is full of many-
Based on an existing paper-based system, to-many relationships. A well-used example
the modeler has assumed that each is “Student takes course.” Many-to-many
customer is associated with one “customer relationships also arise when you consider
record” (i.e., a paper form containing the history of an entity. To illustrate,
information about the customer, such as consider the ERD shown in Figure 3.6. At
address, fax number, and so on). Clearly, first glance, the relationship between
each customer has only one customer Family and Single-Family Dwelling (SFD)
record and each customer record belongs to might seem to be one-to-one since a
a single customer. However, if we automate particular family can only live in one SFD at
the system and get rid of the paper form, a time and each SFD can (by definition) only
then there is no reason not to combine the contain a single family. However, it is
Customer and Customer Record entities into possible for a family to live in different
a single entity called Customer. houses over time. Similarly, it is possible
that many families inhabit a particular
In many cases, one-to-one relationships house over the years. Thus, if the concept
indicate a modeling error. When you have of time is considered, the relationship
a one-to-one relationship such as the one becomes many-to-many.
shown in Figure 3.5, you should combine We will discuss how you go about determining
the two entities into a single entity. cardinality in subsequent sections. At this point,

it is sufficient to recognize that there are two
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FIGURE 3.6: What is the cardinality of this
relationship?

Single-
Family
Dwelling

Family

popular (and equivalent) approaches to
denoting “one” and “many” on an ERD: the
crow’s foot notation you have already seen and
the “1:N” notation.

1. Crow’s foot notation — In the crow’s foot
notation, three little lines (resembling a
crow’s foot) are used to indicate “many”.
Not surprisingly, the absence of a crow’s
foot indicates “one”. Thus, the relationship
in Figure 3.7 indicates that “each product is
supplied by at most one supplier,” whereas
“each supplier may supply many products.”.

FIGURE 3.7: A one-to-many relationship in
crow’s foot notation

supplied

Product ;
Y

Supplier
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2. 1:N notation — In the 1:N notation, the
symbol “N” (and/or “M”) is used to indicate
“many” whereas “1” is used to indicate
“one”. An example of the 1:N notation is
shown in Figure 3.8.

FIGURE 3.8: A one-to-many relationship in
1:N notation

supplied

Product
by

Supplier

@ The ERD model also supports additional
cardinality information in the form of
cardinality constraints. To keep things
simple, however, the discussion of
cardinality constraints is deferred until
Section 6.3.2 on Page 6-6.

3.125 Attributes

Attributes are properties or characteristics of a
particularly entity about which we wish to
collect and store data. In addition, there is
typically one attribute that uniquely identifies
particular instances of the entity. For example,
each of your customers may have a unique
customer ID. Such attributes are known as key
attributes.
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For ERDs that are drawn manually, attributes
are traditionally shown as ovals containing the
name of the attribute. If the attribute is a key,
it is typically underlined. A number of
attributes for the Customer entity are shown in
Figure 3.9.

FIGURE 3.9: A number of attributes of the
Customer entity are shown in ovals.

CustID

Customer

@ Adding attributes to ERDs can result in
very cluttered diagrams. Some CASE tools
list the attributes inside the entity
rectangle (see the discussion of CASE
tools in Section 3.4.5). Another way to
reduce clutter is to only show a handful of
critical attributes on the diagram.

3.2 Learning objectives

® understand the core constructs of the
entity-relationship model

Learning objectives
9 of 24

@ create an ERD based on your
understanding of a business scenario

® use associative entities to add
attributes to relationships

@ gain some familiarity with the role of
data modeling and CASE tools in the
development process

In the sections that follow, we step through the
construction of an ERD for the kitchen supply
scenario. By following along, you should gain a
better understanding of the basic techniques
involved in data modeling as well as some of the
design pitfalls that should be avoided.

If this lesson was on how to play golf, you
would not read it and then assume that
you are a good golfer. Golf is a skill that
requires both theoretical knowledge and
hours of practice. Thus, the only way to
become a good golfer is to acquire a solid
understanding of the fundamentals and
then go out and hit thousands of balls.
The same principles apply to data
modeling.

3.3.1 Starting simple

Let us begin with the simplest and most
essential statement one can make about the
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wholesaling environment: customers buy
products. It is natural that you would want to
both automate and informate (recall

Section 2.4) this important business process.

3.3.11

Entities are physical things, organizations, roles
and events about which we want to store
information. In the wholesaling scenario, two
entities are immediately obvious: Customer and
Product. However, before we add the entities to
our diagram, it is important that we have a firm
understanding of what exactly these entities
correspond to in the real world:

1. Customers — In the wholesaling
environment, a customer is an organization,
not a person. There may be a single person
at the organization through whom we
conduct our business. We will refer to this
person as the “contact person” for the
customer in order to maintain a clean
distinction between people and
organizations.

2. Products — It is not immediately clear
whether the Product entity refers to a
specific item or a class of similar items. For
example, one of the products you sell is the
“Fat Cat” mug. The Product ID of the mug is
“88 4017” and it normally sells for $5.50.
Note, however, that there are many
individual “Fat Cat” mugs and each one is

Step one: identify the entities

Exercises
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slightly different due to irregularities,
variations in painting, and so on. In our
case, there are advantages to ignoring the
individuality of each mug and treating them
all as a single group of interchangeable
items. Thus, when we talk about “a
product” or “a SKU”, we are talking about
an entire class of similar instances, not
individual instances themselves.'

Having made these assumptions explicitly, we
can now create our first ERD.

1 Take out a piece of paper and a pencil.

@ Unless you have a special-purpose CASE
tool, it is seldom worth the effort to draw
the early drafts of your conceptual
models on a computer.

ERDs typically require many modifications
so you should not invest much time
making your diagrams look nice. In fact,
the diagram you are about to begin will

' In some environments, it may be necessary to treat
products as individual items. For example, in the
aerospace industry, there is a requirement to track
individual parts by serial number in case a part fails.
The requirement for “unit effectivity” necessitates a
different set of assumptions about the Product entity
and thus leads to a different database design.
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end up the in recycle bin by the end of
the lesson.

2Add the Customer and Product entities to
your diagram, as shown in Figure 3.10.

FIGURE 3.10: Add the first two entities to
your ERD.

Customer Product

3.3.12 Steptwo: specify a relationship hetween the
entities

We know that customers buy products and that
products are bought by customers. It is a simple
matter to create a relationship to communicate
this fact.

3Add a relationship line between the
Customer and Product entities.

4Label the relationship “buys”, as shown in
Figure 3.11.

@ Unlike flow charts, the arrangement of
boxes and the direction of lines in an ERD

have no significance—any arrangement

that fits on the page is valid. Similarly,
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FIGURE 3.11: Add a relationship between
the two entities.

Customer Product

the relationship line does not denote any
type of sequence or flow of information.

3.3.13 Step three: determine the cardinality of the
relationship

Each customer can buy many products—indeed,
that is the whole purpose of being in this line of
business. To show this possibility on our ERD, we
add a crow’s foot to the Product side of the
relationship line.

Similarly, each product can be purchased by
many customers. For example, a number of our
customers may chose to stock the “Fat Cat”
mug (keeping in mind that the product refers to
a style of mug, not an individual mug). As a
result, a crow’s foot is added to the Customer
side of the relationship.

5Designate the “buys” relationship as many-
to-many using the crow’s foot notation, as
shown in Figure 3.12.
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FIGURE 3.12: Indicate the many-to-many
cardinality of the relationship.

Add a crow’s foot to the customer
side to indicate that each product
is purchased by many customers.

Customer Product

[

Add a second crow’s foot to the
product side to indicate that each
customer purchases many products.

3.3.14 Stepfour:identify a few important attributes

There is a need to find a balance between the
descriptiveness of the ERD and the ease with
which others can decipher it. As such, | prefer
to show only a handful of attributes on the
ERDs.

6Add a small number of important attributes
to your diagram, as shown in Figure 3.13.

By adding attributes such as “Qty on hand” to
the Product entity, it is clear that the entity
refers to a class of products, not an individual

Exercises
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FIGURE 3.13: An initial ERD for the kitchen

supply environment.
Customer

Product

Contact person Qty on hand

product. In contrast, if “Serial number” were
added to the diagram as an attribute instead of
“Qty on hand”, the reader of the ERD would
come to a different conclusion about the
meaning of the Product entity.

3.3.2 Dealing with many-to-many
relationships

Although the diagram in Figure 3.13 is
technically correct, it is missing a great deal of
information about how a purchase transaction
occurs in reality.

To illustrate, consider the attribute “Unit price”
belonging to the Product entity. Unit price
contains the default selling price of the
product. To understand why it is the default
price, consider the case of a “Fat Cat” mug that
typically sells for $5.50. What if there is a
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particular mug that has a minor flaw? Although
the mug can still be sold, the customer may
expect a discounted price to compensate for
the flaw. The question is therefore: Where on
the diagram do we indicate the actual selling
price of a particular mug?

A second example is the purchase quantity.
What if the customer purchases a dozen “Fat
Cat” mugs? Where is this information recorded?
The “Qty ordered” attribute does not belong to
the Customer entity because customers order
many products besides mugs. Similarly, “Qty
ordered” does not belong to the Product entity
because different customers may order
different quantities.

This is a problem that typically arises in many-
to-many relationships: There are certain
important attributes that do not seem to belong
to either of the entities participating in the
relationship. The solution is to assign the
attributes to the relationship itself.

3.3.21 Autributes of relationships

The issues surrounding price and order quantity
arise because the attributes belong to the
interaction of the entities in the many-to-many
relationship. Thus, the price of a flawed mug is
an attribute of a particular product being sold
to a particular customer on a particular day.

Exercises
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To summarize, there are a number of attributes
that should be attached to the “buys”
relationship in Figure 3.13:

» Date — the date on which the purchase is
made;

» Actual price — the price at which the item
(or multiple items within the same class of
products) are actually sold to the customer;

» Quantity ordered — the number of items
with a certain product ID requested by the
customer; and,

» Quantity shipped — the actual number of
items shipped to the customer.

3.3.22 Associative entities

Given the number and importance of the
attributes attached to the “buys” relationship,
it makes sense to treat the relationship as an
entity in its own right. To transform a
relationship into an entity on an ERD, we use a
special symbol called an associative entity. The
notation for an associative entity is a
relationship diamond nested inside of an entity
rectangle, as shown in Figure 3.14.

To transform your many-to-many relationship
(without attributes) into an associative entity
(with attributes), do the following:
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FIGURE 3.14: Transform a many-to-many
relationship into an associative entity.

Quantity shipped Actual price
Quantity ordered

Customer Sale

Product

7Draw a rectangle around the “buys”
relationship.

8Replace the relationship name “buys” with
an appropriate noun, for example “Sale”.

@ Remember, entities—including associative
entities—are named with nouns.

9Decompose the many-to-many relationship
into two one-to-many relationships.

1 OAdd the attributes to the associative
entity, as shown in Figure 3.14.

Although Sale is now treated as an entity,
there is no requirement to add
relationship diamonds between Product

Exercises
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and Sale or Customer and Sale. An
associative entity serves as an entity and
a relationship at the same time.

The meaning of the Sale associative entity in
Figure 3.14 is the following: Each customer can
be involved in many sales transactions, but each
individual sales transaction involves only one
customer. Similarly, each product can be
involved in many sales transactions, but each
sales transaction involves only one type of
product.

3.3.23 [lllustration

To better understand how an associative entity
works, it is worthwhile to jump ahead a bit and
consider what the data might look like. In
Figure 3.15, sample data for the Customer,
Product, and Sale entities are shown. There are
a couple of interesting things to notice about
the sample data:

1. Each entity contains information relevant to
that entity only. For example, Customer
only contains information about customers;
Product only contains information about
products, and so on.

2. Each row in the Sale entity shows the
details of a single sales transaction. Each
sales transaction consists of a particular
product being sold to a particular customer.
The transaction-specific information (such
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FIGURE 3.15: Data showing the role of an associative entity

Customer
| Cust ID | Cust name |
» 1/ Sam's Stock Pot
2 Loonie Mart #4107
[ 4 3 Rosch Dry Goods Inc.

4 Gadgets "R" Us
5 The Chefs Assistant

Each customer can

participate in many
sales transactions.

Sale

Product
Product ID| Description | Unit price| Quantity on hand |
L51 5012 @ ‘“Water jug, 5.5 wiice guar  $23.80 36
_ |57 3826 | Spatula, B" "Cuisipra” $4.00 B4
_ |57 3828 | Spatula, 8" "Cuisipra” $4.25 20
_ |57 4966 | | Mixing bowd, 16 gt. $12.50 7
_ |&7aat Z.5. salad server set $3.15 32
_ 7112101 | | S.5. soup ladle §5.25 49
_ 711210 | S8, skimmer $5.00 32
71211 | 5.5 sauce ladle $5.25 9
712114 | S5 grave ladle with spou §4.75 56
_ |74 4042 Snail plate wiwhite handle  $3.15 36
_|74430 Pastry brush, 1" $4.00 32
_|744538 eat tenderizing hammer $2.50 12
_ |74 E033 Spring form pan, 9" non sl §7.50 8
Each product can
participate in many
sales transactions.

|

P 3573528
27112101
B 37112101

as the actual selling price and quantity
ordered) are attributes of the Sale entity.

By using the data for the Sale entity, it is
possible to determine which products have
been purchased by a particular customer.
Similarly, it is possible to determine which
customers have purchased a particular
product.

Customer ID| Product ID | Actual Price| Oty Qrdered | Oty Shipped |
| —W> 3515012 : 12 10
1518012 $22.80 1 1

§4.25
$5.25
$5.25

45 45
12 12
24 0

Only the minimum amount of information
required to identify the customer and
product is included in the Sale associative
entity. For example, neither the name of
the customer or the description of the
product appear in Sale since this
information can easily be found elsewhere
using the values of Customer ID and
Product ID respectively. In the context of
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the Sale entity, the Customer ID and
Product ID attributes are called foreign
keys (foreign keys are so important that
Lesson 6 is devoted to the topic).

3.3.3 Revising the ERD

There is an important problem with the ERD as
its now stands. The constraint that each sales
transaction involves only a single product
appears to be at odds with the reality of the
business situation described in Lesson 2. For
example, the “sales transactions” with which
we are most familiar—the customer orders you
receive by fax— typically request many
different products: a dozen “Fat Cat” mugs,
two dozen spatulas, some wire whisks, and so
on. The mismatch between the diagram and the
business environment means that the ERD must
be revised.

3.3.3.1 Identifying the prohlem

The problem with the ERD in Figure 3.14 is that
ignores the technology (broadly speaking) used
by customers to place orders. Specifically,
customers normally wait until they need enough
stock to make an order worthwhile. In addition,
factors such as minimum order values and
shipping costs favor the batching of small,
single-product orders into large, multi-product
orders.
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By taking the technology used for ordering into
account, it becomes clear that we have failed
to model an important event entity: the arrival
of an order.

Be careful—not all pieces of paper in the
existing business process are
automatically event entities. For
example, the invoices that we send to our
customers are more properly thought of
as reports (which can be generated from
the information already contained in
other entities). With practice, the
distinction between entities and non-
entities will become clear.

3.3.3.2 Adding the new entity

In this section, you are going to modify your ERD
to include an Order entity.

1 1 Create a new ERD consisting of entities
for customers, orders and products.

@ Here is where a CASE tool pays off: you
can delete entities or move entities
around the screen and the relationships
and connector lines follow automatically.

1 2Create relationships to reflect the fact
that customers place orders and orders
consist of products.
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1 3Add cardinality symbols to reflect the
fact that each customer can place many
orders, but each order belongs to a single
customer.

1 4Add cardinality symbols to reflect the
fact that each order can contain many
products and each product may be
contained in many orders.

1 5Add a handful of attributes to the
diagram to help clarify the meaning of the
entities.

The resulting ERD is shown in Figure 3.16.

Although Figure 3.16 is a great improvement
over our previous ERD, much of the same
information missing from Figure 3.13—such as
actual price and quantity ordered—is missing
from the new ERD. As a consequence, we must
transform the “contains” relationship into an
associative entity with its own attributes.

1 6Transform the “contains” relationship
into an associative entity using the
procedure described in Section 3.3.2.2.

To remain consistent with MICROSOFT’s
sample databases, | recommend using the
name “Order Detail” for the associative
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FIGURE 3.16: Revise the ERD to include an
Order entity.

Order

Customer

Contact person <D_at_e>

Product

Qty on hand

entity. Alternatives include “Line Item”
and “Order Item”.

The resulting ERD is shown in Figure 3.17. To
help understand the relationship between the
Order entity and the Order Detail associative
entity, look at the orders included in the project
package. Each order has header information
(such as customer, order date, and so on) and
multiple order details. Each detail has
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information such as quantity ordered, quantity
shipped, and price.

FIGURE 3.17: Create an associative entity to
model individual order details.

=
Customer Order
Coate >
Order
Quantity ordered detail
Quantity shipped
Product

Qty on hand

3.4 Discussion

34.1 Logical versus physical models

A distinction is typically made between logical
and physical data models:
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« Logical data models — logical models
capture general information about entities
and relationships and are used for
communication with business users.

 Physical data models — physical models
serve as a precise specification for the
implemented system. As a consequence,
the models must take into account the
technology used to store the data. For
example, a given logical data model
translates into very different physical data
models depending on whether the target
technology is a file-based system, a
relational database, or an object-oriented
database.

Normally, you start with a high-level logical
model and refine with the help of users over
several iterations. Once you are happy with the
logical model, you transform it into a physical
model and hand it to a database administrator
(DBA) for implementation as a database.

For relational databases, the translation
process from logical to physical is relatively
straightforward and involves the following
steps:

1. Decompose all many-to-many
relationships — Since the relational
database model does not support many-to-
many relationships, you must replace all
many-to-many relationships with
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associative entities as described in
Section 3.3.2.2.

2. Add attributes — The data model should be
“fully attributed” before handing it over to
a DBA.

3. Identify primary keys — Each entity
requires an attribute that uniquely
identifies instances.

4. Add foreign keys — In relational databases,
relationships between entities are
implemented using foreign keys.

At this point, it is not critical that you
understand each of these steps (you will get lots
of practice in subsequent lessons). What is
important is that you understand that there is a
clear progression from high-level, graphical,
conceptual models to low-level database
schemas.

342 ERDs versus the Access relationship
window

If you have used the relationship window in
MICROSOFT ACCESS, you know that the relationship
diagrams used by Access resemble ERDs. The
primary differences between the two are

» The relationships between tables are not
named in ACCESS.
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» Many-to-many relationships are not

supported. That is, the relationships
window permits physical data models only.

o ACCESS uses the symbols “1” and “w” instead

of “1” and “N”, as shown in Figure 3.18.

FIGURE 3.18: The relationship window in
ACCESS uses a notation similar to that used in
ERDs.

=7 Relationships
OrderDetails

Orders __ | JSR
OrderID ==
CustID

OrderDate
Processed

Products___|
ProductiD
Description

Unit:

UnitPrice
QbyOnHand

The AccESS relationship window supports
physical data modeling. One-to-many
relationships are denoted using “1” and “o0”.
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343 Whydolneed to know ahout data
modeling?

Clearly, you do not need to know the intricacies
of data modeling to start using a database
package such as MICROSOFT ACCESS. In fact,
MICROSOFT has gone through great lengths
between the release of ACCESS version 2.0 and
AccEess 2000 to make the product more
accessible to data modeling neophytes. For
example, there is a table analyzer, a table
design wizard, and all sorts of other aids
intended to automate the database design
process. In my view, there are three problems
with MICROSOFT’s “dumbing-down” strategy:

1. No wizard or add-in tool is going to change
the fact that database management systems
(DBMSs) are specialized software packages
that presuppose an enormous amount of
prior knowledge. Even the error messages
generated by ACCESs (as you will soon
discover) can only be understood if you
have a firm grasp on the theoretical
fundamentals of the relational database
model. For example, what do you do when
you accidentally violate a “referential
integrity constraint”? What is a “primary
key”? What is an “ambiguous outer join?

2. Trends in application development
increasingly emphasize data and de-
emphasize programming. Thus, a solid
understanding of your data is critical. Put
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another way, just about anyone can build a
reasonably sophisticated system if the
underlying database is well designed
(indeed, by doing these tutorials, you will
see just how far you can go without writing
a single line of programming code). In
contrast, if the database design is poor, you
will have to be a programming wizard just
to create the illusion that the application
works.

3. CASE tools from vendors such as ORACLE,
COMPUTER ASSOCIATES, VIsIO (now part of
MICROSOFT), and many others translate ERDs
directly into database tables. Thus, if you
know how to draw diagrams similar to the
one shown in Figure 3.17, you know how to
design databases.

In short, the last thing you want to do is rely on
wizards to shelter you from the database design
process. Instead, you want to get in at the
nitty-gritty level and understand the trade-offs
between various designs. Once the design is
complete you can use wizards and shortcuts for
everything else.

344 Howdollearn ahout data modeling?

One important problem that | perceive as a
university professor is that despite the
importance of data modeling, it is very difficult
to find good practical training as a data
modeler.
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In the standard computer science database
course, we tend to focus on theoretical issues
such as relational algebra, set theory, indexing,
normalization, and so on. Although such
knowledge is certainly important for DBAs and
other technical professionals, it provides little
guidance when we are faced with real-world
modeling problems.

Conversely, the introductory information
systems (IS) courses that we offer in business
schools provide only cursory treatment of data
modeling and database design. | suppose the
rationale is that it should be possible to hire a
computer science graduate to do the data
modeling!

345 CASEtools and the design process

Computer-aided software engineering (CASE)
tools are software packages that simplify the
process of creating conceptual models. In
addition, some CASE packages are more than
just drawing tools: they translate the data
models into database tables, programming code
templates, and so on.

To illustrate, consider the diagram in

Figure 3.19 which was drawn using the
“database modeling tool” in VISIO ENTERPRISE.
The database modeling tool allows a designer to
start with a a physical ERD-like diagram and add
implementation-level metadata (data about

Application to the project
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data). For example, in Figure 3.20, the
physical-level properties of the actualpPrice
attribute are specified in a dialog box.

Once the physical-level metadata has been
added to the model, many CASE tools can
generate table schemas for the target
database. For example, ORACLE DESIGNER can
generate structured query language (SQL) data
definition commands for ORACLE databases. VISIO
ENTERPRISE can generate SQL or create the tables
in various database packages (including ACCESS)
directly.

Given CASE tools with this type of functionality,
it is clear that the most important skill for
database designers is not a complete knowledge
of SQL syntax. Instead, it is the ability to
analyze a real-world problem and create a data
model that accurately and elegantly captures
the critical elements of the problem.

1 7Complete your own ERD for the order
entry scenario. Remember that at this
point, the scope of the project is very
limited. It will be expanded somewhat in
subsequent lessons.

HINT:  If you get stuck, you can refer to the Visio
diagram in Figure 3.19. Keep in mind,
however, that Figure 3.19 is a physical



ﬁ An introduction to data modeling

Application to the project
22 of 24

FIGURE 3.19: An physical database model for the kitchen supply environment created using a CASE
tool.

VIsIo ENTERPRISE can
be used to draw
various styles of
logical and physical
data models. This is
an example of a
physical model.

Customer

Order

OrderDetail

CustID

OrderID

CustName
BillingAddress
City

ProvState
PostalCode
RegionCode
ContactPerson
ContactPhone
OnLineOrdering

——places —<|

CustlD
OrderDate
Processed

consists of {

Since this is a physical database diagram, there
are no many-to-many relationships or associative
entities. For example, the Order Detail associative

entity is shown as a regular entity.

ERD; you should be working with logical
ERDs at this stage of the development

process.

OrderID
ProductID

QtyOrdered

QtyShipped
ActualPrice

Y

isa

Product

ProductID

Description
Unit
UnitPrice
QtyOnHand

Attributes are
shown within the
body of the entity
and primary keys
are shown in bold.

Crow’s foot
notation is used
indicate the
cardinality of the
relationships.
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FIGURE 3.20: A CASE tool can be used to add implementation details to a graphical model.
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Renl Lesson 4: An introduction to Microsorr 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 datahase 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

T 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.

© Michael Brydon (mjbrydon@sfu.ca)
Last update: 06-Oct-22

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
‘ 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 16
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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

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:

Inside an Access database file

« saved queries for organizing data;

o forms for users to interact with the data on
screen;

Learning objectives
2 of 16

« reports for organizing, summarizing, and
printing data; and,

e macros and VISUAL BAsIC programs for
extending the functionality of database
applications.

All these database objects are stored in a single
file named <file name>.mdb.

®

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

4.2 Learning objectives

® identify the version of MICROSOFT ACCESS
that you are using

® open and explore an existing database
® learn 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



ﬁ An introduction to MICROSOFT ACCESS

43 Exercises

4.3.1 Starting Access

1 To start ACCEss, you double click the ACCESS

icon (2% for version 8.0 and 7.0 or € 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 Finding and using an existing database

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 MICROSOFT 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.
@ 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

Exercises
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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 MICROSOFT 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
WINDOWS 3.x, the sample application that
ships with ACCESs version 2.0 is called
Nwind.mdb. In more recent versions, it is
called Northwind.mdb.

'@ Show me (lesson4-1.avi)

To find the file on your hard disk using the
“advanced find” feature, do the following:
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2After starting ACCESS, you should see a
screen similar to that shown in Figure 4.2.
Select Open an Existing Database and press
OK.

FIGURE 4.2: Open an existing file from
within ACCESS.

1 Select Open Existing
Database.

Microsoft Access

—Create a New Database Using

" Database ‘Wizard
=
é, 5

4

COWINMTY,\StarRealEstate_FinalJuly2s
COWINNTIProfilesibrydoniDeskiop),. . \Groupl
M:\Files\Morgan

M\ Filesidbz

concdl_|

)

Press the OK
button.

If you do not get the dialog in Figure 4.2
or accidentally close the dialog window,

®

Exercises
4 0f 16

you can select File — Open from the
main menu at any time.

You should now have a dialog box with the title
“Openﬂ.

3Type “Northwind” into the field labeled File
name and press the Advanced button, as
shown in Figure 4.3.

4Select 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 setup.exe from the
OFFICE CD-ROM and indicate that you want
the sample databases installed.

5When you have found the file, highlight it
and press Open. Alternatively, you can
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FIGURE 4.3: Use the “advanced

Open HE
) = | | +| - find” feature within ACCESS to
S R -l 2 . Ea find the NORTHWIND TRADERS
;T;sumng el database.
Cancel |

1 Type “Northwind” into
the File name field.

FEFSONaMppICatons

button to specify
where to search.

Press the Advanced_> advanced..._|

™ Exclusive

Temp|
Work Advanced Find EHE
rFind files that match these criteria
File: name includes Morthwind. ;I

Find files thaf'match these search criteria:
INorthwind j

File nare:

Files of bype: IMicrosoFt Access Databases (* mdb) j

|u file{s) found.

Files of type is Microsoft Access Databas:

£ mdb.

[
I™ Match all word farms Delete | Mew Search |
3 Enter the letter of the drive I™ Match case
on WhICh ACCESS iS ——cDefine more criteria
installed. Add ko List |
& and \ Property: Condition: Value:
' OE Contents j Iincludes words j I
4 Check the Search \
Subfolders check box and Lok Jr} g

press Find Now.

Eind Mow I

Cancel | Save Search... | Open Search...

simply double-click the file in the file
dialog.
@ If it seems like we are working through
these steps in excruciating detail, it is
because we are. As the lessons progress,

the pace quickens. Eventually, you will
simply be told what to do, not how to do
it. In these early stages, however, we are
moving slowly.
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433 Exploring the NORTHWIND TRADERS 6Close the introductory screen (if any). You
datahase 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.

&, Microsoft Access

Tool_bal's_— ile Edit Yiew Insert Tools Wirfow Help Show Me
provide quick ICeE|8R|sae |- [E- @] = a- @

access to popular
features. g8 Northwind : Database

Tables | Queriesl Farms | B Reportsl a2 Macrosl ik Modulesl

Tables —contain | Modules —

; : in VISUAL
data in rows and AR contain .
Columns S Employees BASlC Subroutmes

: 7 order Details e and functions.

Orders

Products

Queries — allow

- i Macros — are set
the information in acros — are sets

of high-level
tables to be sorted,
fitered, and shown | Forms —are for Reports —are for ggf?l;“:d“?; t':géggg
in different ways. displaying information  organizingand prf
on the screen. __ printing information. ?:pt)?etie;ir:/% Ft);eslgm
Ready ) ) )
4331 Tahles In this section, you are going to take a brief look

at the customers 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.

7Ensure the Table tab is selected in the
database window and double-click the
Customers table.

The datasheet view shows the data that is
stored in the table (see Figure 4.5). Each
column (or field) corresponds to an attribute of
the entity and each row (or record) corresponds
to an instance of the entity.

® In the pre-database era, the logical
structure of a data file was described in

terms of records and fields. Thus, each
customer would have one record in the
customer file and the customer’s phone
number would be stored in the PhoneNo
field. Although the terms “row” and
“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.

8Switch to the table’s design view by
selecting View — Design View from the
main menu.
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FIGURE 4.5: Open the Customers table.

The table fields
appear as columns.

B Customers : Table

| | Customer ID Company Name Contact [~
Alfreds Futterkiste Waria Anders
Ana Trujillo Emparedados y helados | Ana Trujillo
Antonio Mareno Tagueria Antonio Maren

Around the Harn Thornas Hardy

Berglunds snabbkip Christina Bergl
Blauer See Delikatessen Hanna Moos
Blondel pére et fils Frédérigue Cite

Martin Sormme
Laurence Lehit
Elizabeth Linc
Yictoria Ashwe
Patricio Simps
Francisco Cha =

| [alSTalu] I e mim maamas T i ;s W e e
Record: 14 4 | 1k e |r#|of 91 <|| Ay

Bdlido Comidas preparadas
Bon app’

Bottom-Dollar Markets

B's Beverages

Cactus Comidas para llevar
Centro comercial Moctezuma

/

The record for a particular
customer appears as a row.

9Take a brief moment to observe the table’s
structure, as shown in Figure 4.6.

@ Although the datasheet view may
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.

Select View — Design

“ File Edit | Wiew Insert Format Becords—Fer dow  Help Show Me v_ f h \
T e b [— iew from the main menu to
- GMEETEEEENE o e €2 YE o M . | e
Datashest Yiew switch to table design view.
EE Subform Datashest !
| |©  Toolbars » [ompany Name Contact = |
3. ﬁ Erkiste taria Anders
oo "
| |Ar . , Ernparedados v helados | Ana T.rUJI”D B = Customers : Table [ o[=]
Al aaes ena Tagueria Antonio Maren = —
— ield Mamne Data Type Description -
| |AROUT Around the Harm Thomas Hardy @) customerID Text Unigue five-character code base
| |BERGE Berglunds snabbkip Christina Berg CompanyMame Text
| |BLAUS Blauer See Delikatessen Hannha Maoos ED”Ean_‘:‘lme EXE
| [BLonP Blondel pére et fils Frédérique Citt [~ addross Tout Strest or past-affice box,
| |BOUD Bdlido Comidas preparadas Martin Somme City Text i
| |BONAP Bon app’ Laurence Lebil Field Properties
| |BOTTM Bottarm-Dallar Markets Elizabeth Linc ceneral | |
| |BSBEY B's Beverages Yictoria Ashw S Loctip) E .y
| | CACTU Cactus Comidas para llevar Patricio Simps Fl:rmaéze n:méecan
| |CENTC Centro comercial Moctezuma Francisco Cha Irput Mask SLLLLL be up to 64
| |CHOPS Chop-suey Chinese Yang Wang Caption Customer ID Ch‘?orﬁders
| [COmMMI Camércio Mineira Pedro Afonso v Default Valus induﬁi’ng
Record: 14| 4[] 1 b DDl of 91 < o[ | el Rl spaces.
. . . Walidation Text Press F1
e fve sherecer o z Note that each field has specific Required Ho for help on
nique rive-character co . i
g propertIeS, SUCh as data type, e zro Length \l\,lD (o Duplites) field names.
NdExes e5 | Mo Duphcates,
length, format, and so on. 2
column labeled pPhoneNo and type in some 1 OClose the customers table. You should be
arbitrary text. The PhoneNo column, like back at the database window.

other columns, has a predefined structure
and data type that is enforced by the
DBMS.

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 The userinterface

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.

Exercises
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'@ Show me (lesson4-2.avi)

1 1 Click on the Forms tab along the top of
the database window and double-click the
form called orders. You may have to resize
the form to make it completely visible on
your screen.

1 2Note 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' s =] B3
Bill To:  Alfreds Futterkiste ;I Ship To: Alfreds Futterkiste .
|Dbere 50,57 | Obere Str. 57 | Check boxes make it easy to
select shipping method.
|Berlin | | | |1 2209 | 12209
Gemany |
Germany Ship Via Germany
Salesperson:  Suyama, Michael ;I IV peedy [ United L] 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 Calculated automatica”y and
roduct: nit Price: uantity: 1= tended Price:
P | Spegesid =1 $12.00 2 28% $18.00 are shown on the form.
Chartreuse verte $18.00 21 28% $283.50
Riozsle S auerkraut $45.60 15 28% $513.00
* 0%
: — Sk [ 961450 Buttons are used to execute
Diizplay products of the maonth | FErint Invaoice L Freight $29.4F aCtionS and ShOW additional
Total: $843.96 H ¢
Record |4 ([ 1 b | b0 [v#] of 830 | information.




ﬁ An introduction to MICROSOFT ACCESS

1 3Close the order form.

4.3.33 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.

1 4Click on the Reports table along the top
of the database window and double-click
the report called Products by Category.

1 5Click 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.

1 6Close 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 anew database

1 7Select File — New Database from the
main menu.

1 8In the “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.

1 9Navigate to the directory in which you
want your new database file to be saved
and enter a name (e.g., OrderEntry.mdb)
for the file, as shown in Figure 4.8.

435 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
AcCCESs: compacting a database.
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FIGURE 4.8: Create a new database and save it in a subfolder.

New

General | Databases I

Select a blank
database to start.

File New Database

2l 9 Navigate to the directory
in which you want to save

the database and enter

the database name (e.g.,

"Preview —‘ OrderEntry)

Save in: I (21 Files

| In ACCESS version 2.0, YOU ___ Fie pame:

are limited to eight-character
file names.

Create I
Cancel |

¥ Exclusive

IOrderEntry

. =]

Save as bype: IMicrosoFt Access Databases (* mdb) j

The term “on-line” is used here in the
general sense to mean “computer-
based”. The “connected to the Internet”
connotation of the word is a relatively
recent etymological development.

20Press Help — Contents and Index to
invoke the on-line help system. Use the

index to find information on compacting a
database.

21 Skim the contents of the entry.

436 Compacting your database

As the on-line help system points out, ACCESS
database files can become highly fragmented



ﬁ An introduction to MICROSOFT ACCESS

and grow to become much larger than you
might expect given the amount of data they
contain. Compacting your database from time
to time eliminates fragmentation and can
dramatically reduce the disk space requirement
for the database.

22Follow 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 hetween Access and other
databases

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

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

' 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.



ﬁ An introduction to MICROSOFT ACCESS

DBMSs are invisible to users and are accessed
over a network by custom applications written
in programing languages like C++ or VISUAL BaAsIC.

Another class of DBMS software that is worth
noting is open-source client/server databases
such as MYSQL, POSTGRES, 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);
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« a full-featured procedural programming
language—essentially a subset of VISUAL
Basic,

« a simplified 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,

« 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.
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MICROSOFT 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
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:

o ORACLE for relational databases

o POWERBUILDER 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.
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14 of 16

443 Developing applications in Access

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

« in-depth systems analysis, design, and
implementation,

» 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
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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.

4.5 Application to the project

23Play with the NORTHWIND 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., myNorthwind.mdb) and work with
the copy instead.

24Ensure 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
Products table contains information
about, reorder quantity, whether the
product has been discontinued, the

Application to the project
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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
project in order to minimize the amount
of time you waste repeating the same
simple skills.
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< Lesson 3: Building hasic tahles

9.1 Introduction: The importance of good
table design

The advantage of building a business application
on top of a relational database is that the DBMS
provides an abstraction that hides the ugly
physical details of data storage. This allows you
to ignore the bits and bytes and concentrate on
higher-level constructs like tables, rows, and
columns.

If you can create a good table structure, you
will be able to use a tool like MICROSOFT ACCESS to
put together a functional and robust application
without resorting to sophisticated
programming. If your table design is poor,
however, you will have to be a black-belt
programmer just to achieve a basic level of
functionality.

Extra time spent thinking about table
design can result in enormous time
savings during later stages of the project.
Non-trivial changes to tables and
relationships become increasingly
difficult as the application grows in size
and complexity.

© Michael Brydon (mjbrydon@sfu.ca)
Last update: 06-Oct-22

In addition to storing information about
products, customers and so on, ACCESS uses field
properties to store large amounts of
information about the data itself (such as
captions, default values, constraints, etc.).
Such data about data is called metadata.

There are no standards for what types of
metadata are supported by various relational
DBMS vendors and thus the discussion here is
necessarily ACCESs-centric. However, the
fundamental motivations and mechanisms for
using metadata are the same for all database
systems.

9.2 Learning ohjectives
® create a new table from scratch
® set the primary key for a table

® specify field properties such as the
input mask and caption

@ gain some experience using the input
mask wizard

® learn about the different data types
supported by ACCESS

@ understand why an autonumber field
will not restart counting at one

1 of 20
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9.3 Exercises 5.3.1 Creating a new table from scratch

In t'h1's lgsson, chLIJzI\;wll sterlt tq 1mplelm§nt t[\e 1 If it is not already open, open the

Zg::éissén your as tables in a relationa OrderEntry database you created in

Lesson 4.

ZEnsure the Tables tab of the database
window is selected and press the New
button. This is shown in Figure 5.1.

FIGURE 5.1: Create a Customers table from scratch.

Ensure the Tables
tab is selected.

g OrderEntry : Datzbase = (O] x| From the database window,
Tables Queties | Farms | B Reports | 2 Macros | i Modules | click the New button to create

a new table.
Mew Table EHE ﬂl

[SEsiEn
P Diatashest Yiew —I -/
h{/ﬂ ; =

Link Table

Create a new table in Design
wigw,

Select “design view".

Although there are table
e wizards, you are normally
better off going straight to
o« |_ cnal | design view.
The table design window allows you to specify table design window are shown in Figure 5.2.

the structure of the data (databases are all For each field, you must specify a set of core
about structured data). The key elements of the field properties such as field name, data type,
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and length (if appropriate). You will learn more
about these and other field properties in
Section 5.4.5. For now, you can use the field
properties that are provided below.

3Create the customers table using the field
names and data types shown in Table 5.1.

Entities on an ERD are typically named
using the singular form of a noun (e.g.,

Exercises
30f 20

“Customer”) whereas tables are typically
named using the plural form (e.g.,
“Customers”).

9.3.2 Setting the primary key

Each table must have a primary key that
uniquely identifies each row in the table. For
example, every customer should have a unique
CustID.

FIGURE 5.2: Use the table design window to enter the field properties for the Customers table.

& Customers - Table =01 x] Enter the field names and data
CustID Fediane A)Mtﬁ%i%l;rer S typeS for the customer attributes.
CuskMame Text name of organization
Bilingaddress Text
Ciky Text
Prov Text
PostalCode Text “ CNTIY]

RoginCade Tout 5 The “description” column allows

Field Properties

you to enter a short comment

General | Lookup |
Field Size 50
Farmat

Input Mask
Capkion
Default Yalue
Validation Rule
Validation Text

Contact person

Required ]
Allow Zero Length Mo —
Indexed Mo

A field name can be up ko 64
characters long, including spaces.
Press F1 for help on field names.

— about the field. This information is
not processed in any way by
ACCESS, it simply allows you to
document your design decisions.

The “field properties” section
allows you to enter information

\\

about the field and constraints on

2 Specify appropriate properties for each

field. For now, you should leave the

the values for the field.

Indexed property set to its default value.
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TABLE 5.1: Suggested field names and data
types for the Customers table.

Field name Data type (length)
CustID autonumber/counter
CustName text(30)
BillingAddress text(100)

City text(20)
Prov text(2)
PostalCode text(7)
RegionCode text(1)
ContactPerson text(50)
ContactPhone text(15)
OnLineOrdering yes/no

® When you designate a field as the primary
key, AcCESs will prevent you from entering
duplicate values into the field. Thus, if
you have a record with the primary key
CcustID = 3 in the table already, you will
be prevented from adding another record
with the same value of custiD.

4Select the cust1p field and use
Edit — Primary Key (as shown in

Exercises
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Figure 5.3) to set custiD as the table’s
primary key.

'@ Show me (lesson5-1.avi)

55elect File — Save from the main menu (or
press Ctrl-S) to save the table under the
Nname Customers

It always a good idea to save your work as
you go. Saving using the Ctrl-S key
combination works in any WINDOWS
application and it is easy to get into the
habit of pressing Ctrl-S often when
designing database objects such as tables,
queries, and forms.

53.3 Specifying optional field properties

In addition to core field properties such as name
and data type, AcCCEss allows you to specify the
following when creating tables:

» formatting properties that control how the
data looks when displayed;

e constraints that can be used to control the
type of data that can be entered into the
field; and,

« index information that makes searching and
sorting more efficient.
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FIGURE 5.3: Set the primary key for the Customers table.

&, Microsoft Access

” File | Edit Miew Insert Tools Window Help

1 Click on the grey box beside

“ - ¥7 Undo Primary Key  Chrl+2 S

x> ENBa-

the field (or fields) that form
the primary key.

& ot
Copy
ﬁ Easte

Select Al

Chrl4
Chrl+C
G
Chrl4+-4

Delete Del
Delete Rows

Vm
Test Yalidation Rules

D
Autoiurmber

Text
Text
Text
Text
Text
Text

@ For a “concatenated” primary

key (see Section 5.4.1), hold
down the Ctrl key to select
more than one field.

Field Pro

Either click the key-
shaped icon in the tool
bar or select

Edit — Primary Key
from the menu.

z General | Lookup
Figld Size

Tew Yalues
Farmat

Caption

Indexed

GSet the Caption property for all fields that
have “user un-friendly” names. For
example, the caption for the custName field
should be set to something like “Customer
name.” Similarly, the caption “Province or
state” can be used to provide a more
general label for the prov field.

@ If you specify a caption for a field, ACCESS
uses the caption instead of the field’s

Long Integer
Increment

Customer ID
‘fes (Mo Duplicates)

@ If the primary key is set
properly, a small key icon will
appear next to the field(s).

name when displaying your data. This
feature allows you to use short, compact
field names, but present end-users with
more meaningful field name aliases.

7Set the Input Mask property for the
RegionCode field to “>L” as shown in
Figure 5.4.
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FIGURE 5.4: Set the input mask for the
RegionCode field.

1 Click anywhere on the

RegionCode field.

B Customers : Table

Field Mame Data Type |

CustID AukoMumber

- CuskMame Text ngme of organizati
| |eilingaddress Text
| |City Text
- Prow Text

| |Postalcode Text

Field Properties

General | Lookup |
Field Size 1
Farmat
Input Mask =L
Capkion
Default Yalue
Validation Rule
Validation Text
Required ]
Allow Zero Length [ Mo
Indexed ‘es (Duplicates OK)
I

z Enter “>L” in the Input Mask property. To
learn more about the input mask symbols,
press F1 while editing the property.

An input mask allows you to specify a
“template” that controls the type of data
that can be entered into the field. For
example, the input mask you have just
entered prevents users from entering

®
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anything other than a single capital letter
from A to Z. More complex input masks
are discussed in Section 5.4.6.

85ave the customers table.

9.34 The input mask wizard

In this section, you will use the input mask
wizard to create a complex input mask for a
standard text field.

'@ Show me (lesson5-2.avi)

gBring up the customers table in design
view.

1 OSelect the contactPhone field, move the
cursor to the input mask property, and click
the button with three small dots (k) to
invoke the input mask wizard.

1 1 Follow the instructions provided by the
wizard to create a phone number input
mask.

1 2Close the customers table.

To store each customer’s region, a single-letter
code (e.g., “E”) is used rather than the full
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name of the region (e.g., “Eastern”). A list of
the codes used in your company to represent
sales regions is reproduced in Table 5.2.

TABLE 5.2: Single-letter sales region codes
used within your company.

Region code Region name
N North
S South
E East
\ West
C Central
K Key

Not only does use of a simple code save time
and space when entering data, it helps to avoid
data entry errors and typos. For example, if a
non-code field is used, different users may
enter the same region in different ways (e.g.,
“East”, “Eastern”, “east”, and so on). Unlike
humans, database software is not very good at
recognizing that these variations are meant to
represent the same region. When it comes time
to query the data and calculate (for example)
net sales by region, such inconsistencies in data
entry can lead to incorrect results.’

Exercises
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The downside of short codes is that they are
difficult to remember and interpret. For this
reason, it is often worthwhile when
implementing a database to use a lookup table
to associate short codes and numeric IDs with
more meaningful descriptions. A lookup table is
simply a table that matches codes with
descriptions in exactly the same manner as
Table 5.2.

You will see in Lesson 15 that we can use
lookup tables in ACCESS to create combo
boxes and other convenient interface
elements.

1 3Create a new table in your database
called regions. The table should consist of
two text fields: RegionCode and
RegionName.

Since RegionCode is text with length = 1
in the customers table, it should be the
exact same data type and length in the
Regions table.

1 4Set the input mask for RegionCode to
“>L” as you did for the customers table. In

1t would be a bad thing, for instance, to single-out
the sales representative assigned to the Eastern
region for poor performance when the real problem
is inconsistent data in the order entry system.
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this way, the format of RegionCode data
will be identical in both tables.

1 5Do not specify a caption for RegionCode.
We will use this field in a subsequent lesson
to illustrate the extra work that is created
by ignoring the caption property.

1 GSave and close the Regions table.

As you discovered in Lesson 4, tables in ACCESS
have two views: design view and datasheet
view. The datasheet view allows you to view
and interact with the data that is stored in the
table.

Although your Regions table is now defined, it
contains no data. In this section, you are going
to add some data (i.e., “populate” the table) in
order to get a better understanding of
datasheet basics.

In general, it is good practice to create all
your tables and relationships before
populating your tables. We are taking a
shortcut here for pedagogical purposes.

1 70pen the Regions table in datasheet
mode by double-clicking the table name the
database window The critical elements of
the datasheet view are shown in Figure 5.5.

Discussion
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1 8Using the values in Table 5.2, add the
first region code (“N”) to your Regions
table.

1 9Note the behavior of the record selector
when you are adding, modifying, and saving
records, as shown in Figure 5.6.

'@ Show me (lesson5-3.avi)

20Attempt to change RegionCode to some
other value (e.g., “7”, “kat”, “#”). You will
see that the input mask is at work ensuring
that a capital letter Ato Z is all that can be
entered into the field.

9.4 Discussion

94.1 Keyterminology

A key is one or more fields that uniquely
determines the identity of the real-world object
that the record is meant to represent. For
example, the customers in your Customers
table are assigned sequential custib numbers
by ACCESS.

The advantage of automatically generating a
unique custID field instead of using an existing
field—like the Customer’s company name—is
that there may be more than one organization
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FIGURE 5.5: The critical elements of the datasheet view of a table.

The field names are shown in the “field @

selectors” across the top of the
columns.

The records are shown as rows.

B Rey ws: Table

You can resize the RegionName column by clicking near
the right side of the field selector and dragging the border to
the right. Double clicking the field selector boarder
automatically sizes the column to fit its contents.

N RenionC Baaionl
Reg ode | I

7
The grey boxes are “record selectors”.

Record: I<| il II 1 » |>||He

The “navigation buttons” at the bottom
of the window indicate the current —/4
record number and allow you to go

directly to the first, previous, next, last,
or new record.

with the same name (if in doubt, search YAHOO
for a common name like “IPC”).

Since the terminology of keys can be confusing,
the important terms are summarized below.

1. Primary key — The terms “key” and
“primary key” are often used
interchangeably. Since there may be more
than one candidate key for an application,
the designer has to select one: this is the
primary key.

You can temporarily sort the records
in a particular order by right-clicking
any of the field selectors.

Concatenated key (or compound key): The
verb “concatenate” means to join together
into a chain. Hence, a concatenated key is
made by joining together two or more
fields. Course numbers at universities
provide a good example of a concatenated
key made by joining together the peptcode
and crsNum fields. Department code alone
cannot be the primary key since there are
many courses in each department (e.g., BUS
492, BUS 905). Similarly, course number
cannot be used as a key since there are
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FIGURE 5.6: States of the record selector
when adding and modifying records.

The blacktriangle  The asterisk(*) indicates a
indicates the place holder for a new record.
“current record”.

RegionCode | RegionName

Ell arth
*

RegionCode | RegionN
| M Marth
ElE Soy
*

RegionCode | RegionN
| M Marth
3B South
*

\

The small pencil When the contents of the
means that the record record buffer have been
buffer has been written to the database,
changed, but not yet the pencil changes back
saved to the database. into a triangle

many courses with the same number in
different departments (e.g., BUS 492, HIST
492, MATH 492). However, department and
course number together form a
concatenated key—there is only one BUS
492, for example.
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Foreign key: In a one-to-many relationship,
a foreign key is a field (or fields) in the
“child” record that uniquely identifies the
correct “parent” record. For example,
RegionCode in the Customers table is a
foreign key since it allows us to find the
corresponding (unique) record in the
Regions table. Foreign keys are described
in additional detail in Lesson 6.

Surrogate key: A surrogate key has no
meaning in the domain except as a
convenient means for the computer to
uniquely identify records. For example, an
automatically-generated field called
CustID is used in the Customers table in
lieu of a cumbersome concatenated key
such as CustName + BillingAddress.

Secondary key: A secondary key is a field
(or combination of fields) that does not
uniquely identify a record, but which is
nonetheless useful in searching for a
record. An employee’s 0fficePhoneNo field
is an example of a secondary key. Although
there may be more than one employee in
the organization with the same phone
number (e.g., people who share an office),
the subset of records with matching values
on the secondary key is typically very small
relative to the set of all records. Thus, a
matching secondary key allows you to
narrow your search considerably.
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94.2 Abhout data types

The field’s data type tells ACCESS how to handle
the contents of the field. Thus, if a field’s data
type is Date/Time, then the DBMS can perform
date and time arithmetic on the values stored in
the field. For example, ACCESS can automatically
calculate the number of days between two
dates (taking into account the number of days
in each month, leap year, and so on). If the
same date were stored in a plain text field,
Access would treat it just like any other string of
characters and would be unable to do date-
specific calculations.

Selecting the right data type for your fields is an
important (and perhaps long-term) decision.
The Year 2000 (Y2K) problem arose because
programmers during the early days of building
business systems stored the year portion of date
fields using two digits (e.g., “79”) instead of
four digits (“1979”). A two-digit representation
was an engineering decision based on two
factors: the high cost of memory and disk space
at the time and the expected life span of the
systems being built. The decision to minimize
memory requirements became problematic as
the millennium drew to a close because many of
these early systems were still in service with
large firms such as banks and insurance
companies. Unfortunately, computers have
difficulty knowing whether the year value “01”
corresponds to 1901 or 2001. When performing
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calculations such as the amount of interest
payable on loans, such little details matter.

94.3 Datatypes supported by Access

AcCEess’ on-line help system provides detailed
information on the data types it supports. The
critical information from the help system is
summarized in Table 5.3. Despite the large
number of choices, the basic data types for all
relational database systems can be broken down
into four categories: text, numbers, abstract
data types, and pointers.

9.4.3.1 Textorcharacter

The text data type is self-explanatory—a text
field may contain a string of letters, numbers,
or special characters. In older database
systems, if you specified 255 characters for a
text field called EmployeeName, then all 255
characters would be allocated, even if only the
first ten or so contained data (the remainder
would consist of blank spaces). Like most
modern database systems, however, ACCESS
allocates space to text fields dynamically.”
Thus, if you specify a field length of 255
characters, but have an employee with a three-
letter name, you do not waste the other 252
characters. Accordingly, the size of the text

" Inan ANSI-compliant DBMS, the “VarChar” data type
is used for variable-length text fields.
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TABLE 5.3: Major data types in ACCESS.

Data Typical use

Text text or numbers that do not require
calculations (up to 255 characters)

Memo lengthy text and numbers, such as
notes or descriptions (up to 64,000
characters)

Number | data to be used for mathematical
calculations (length depends on
subtype)

Date/ dates and times

Time

Currency | currency data type (15 decimal places
of precision to prevent rounding errors
during calculations)

Auto- unique sequential integer

Number | automatically inserted when a record
is added

Yes/No Boolean (true/false) values (only one
bit is used)

OLE links to objects such as WORD

Object documents, spreadsheets, pictures,
etc.

field can be seen as an “upper bound” on the
length of a the data to be stored in the field.

®
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If a DBMS supports variable-length text
fields, you should err—within reason—on
the long side when deciding how long to
make your text fields. For instance, if you
know that product numbers are generally
10-15 characters long, you may want to
set the length of the ProductID field to
20 characters. However, setting the
length to the maximum number of
characters (255) makes less sense.

A major advantage of database systems
over file systems is program-data
independence. If you set the length of a
field to (say) 20 characters in a database
and then discover that the field must
accommodate longer values, you can
generally modify the length of the field
without creating any negative side effects
elsewhere in your applications. The
exception to this generalization is primary
keys: Since primary keys may have
corresponding foreign keys in other
tables, you will have to manually
propagate any changes to a primary key
to all dependent foreign keys.

9432 Numbers

Numeric data types are typically divided into
two major subtypes: integer and real (or
floating point) numbers. Recall that integers
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are whole numbers (e.g., 6, -21) whereas real
numbers have fractional parts expressed using
decimal notation (e.g., 2.389, -813.2).

Both integers and real numbers are further
subdivided based on the capacity or precision of
the data that they can contain. For example,
the Integer data type in ACCESS uses two bytes
and can therefore store 22 * 8 = 65,536 unique
values (specifically, whole numbers from
-32,768 to 32,767).

Obviously, it is important to know what kind of
numbers a field can store before you roll out
your application. To illustrate, assume that you
have been asked to create an employee
database for a large company. If you use an
Integer data type for the Emp1D field, but then
try to add more than 32,767 employees records
to the database, you will run out of unique IDs'.

To address this problem, ACCESS provides a Long
Integer data type. Since a Long Integer
allocates twice as many bytes of storage as an
Integer, it is capable of storing 2% * 8 unique
values (numbers from -2,147,483,648 to
2,147,483,647).

1 Remember that IDs should never be recycled. Thus,
even if the company never has more than a few
thousand employees at a given time, whenever
someone retires or quits, their employee ID is gone
forever. With this in mind, 32,767 is a much smaller
number than you may initially think.
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To be on the safe side, many ACCESS
developers opt for Long Integers
whenever they create an ID field. Indeed,
the AutoNumber type in ACCESS (see
Section 5.4.4) is implemented as a Long
Integer.

®

The memory requirement issues for real
numbers are similar, except that the problem is
generally caused by very small fractional parts
rather than very large numbers. The Single data
type (short for single-precision floating point)
allocates four bytes and can represent numbers
as small as 10°#°. In contrast, the Double data
type (short for double-precision floating point)
allocates eight bytes and can represent
numbers as small as 107324, If you are doing
scientific calculations and want to minimize the
impact of rounding errors, you should use a
double-precision data type for your value.
@ ACCESS provides a special numeric data
type—Currency—that is optimized to
minimize rounding errors when
manipulating fields that contain monetary
values.

9.4.3.3 Abstract data types

The Date/Time data type provided by ACCESS is
an example of an abstract data type. The data
type is abstract in the sense that the details of
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how the dates and times are actually stored in
AccEess are hidden from the designer. Thus, if
you use the Date/Time data type, you do not
know (or care) whether the year is
implemented using two characters or twenty
characters—as long as the field is capable of
storing time-dependent values and supports
special-purpose transformations of the data.

@ As a point of trivia, the Date/Time data
type in AcCess does not use a fixed

number of characters to store the year.
Instead, all dates and times are
implemented as real numbers in which
everything to the left of the decimal
refers to day, month, and year and
everything to the right of the decimal
refers to hours, minutes, and seconds. Of
course, since special functions are
provided for manipulating and formatting
Date/Time fields, you do not need to
know anything about the underlying
representation.

94.34 Pointers

A pointer is a field that does not contain data,
but instead contains the address of data
somewhere else in the database or the
computer’s file system. The Memo and OLE
object data types provided by AcCCESs are both
examples of pointers.

Discussion
14 of 20

For example, if you want to save a large amount
of text in your database (i.e., more than the
255 character maximum permitted by the Text
data type), you can use the Memo data type. All
that is stored in the actual table is the address
of (i.e., a “pointer” to) a large block of text
stored elsewhere in the ACCESs database file.

@ Note that OLE objects are similar to the
Memo data type except for two important

differences: First, there is no requirement
for OLE objects to be ASCII text. Indeed,
OLE objects are typically proprietary
binary formats such as graphic files,
spreadsheets, and so on. Second, the file
referenced in the database field does not
need to be stored in the database file.
That is, the OLE object field can point to
an existing file elsewhere on the hard
disk.

You are not going to use the pointer data types
much in this project. If you are interested in the
Memo and OLE object data types, consult the
on-line help system for more information.

944 Choosing a datatype

At the most basic level, the choice of data type
is straightforward—there is a trade-off between
what you can represent and how much it costs

(in terms of storage space). However, there are
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some subtle practical issues that should also be
taken into account when selecting a data type
for a field. The following are some generic
guidelines that you might find helpful:

1. Do not use a numeric data type unless you
are going to treat the field as a number
(i.e., perform mathematical operations on
it). For example, you might be tempted to
store a person’'s employee number (e.g.,
“58938”) as an integer. However, an
employee number is really a sequence of
numerical characters rather than a number.
If the employee number contains dashes or
leading zeros, then a numeric data type is
clearly unsuitable. A notable exception to
this guideline follows.

2. Like most database systems, ACCESS provides
a special numeric sub-type called
AutoNumber

The AutoNumber feature is called a
Counter in Access version 2.0.

An AutoNumber is a Long Integer that is
automatically incremented by ACCESS every
time a new record is added. Fields that
increment automatically are convenient for
use as primary keys when no other key is
provided or is immediately obvious. That is,
AutoNumbers can be used as surrogate keys
(recall Section 5.4.1).
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5.4.5 Otherfield properties

94.5.1 Feld names

Access places relatively few restrictions on field
names and thus it is possible to create long,
descriptive names for your fields. The problem
is that you have to type these field names
repeatedly when building queries, macros, and
programs. As such, it is best to strike a balance
between descriptiveness and ease of typing.

Below are a number of naming issues you should
consider when naming your fields:

« Use short (but descriptive) field names with
no spaces. Although names without spaces
may look odd at first, names with spaces
(e.g., cust Name) create additional work
for you in the long run and make it more
difficult to migrate your data to other
database systems.

@ Some database designers recommend
using the underscore character instead of
spaces (e.g., Cust_Name).

« Like many databases, ACCESS ignores the
capitalization of field names. As such, the
names CustName, CUSTNAME, and custname
are identical as far as the DBMS is
concerned.
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®

In AccEess, | like to use capitalization
instead of underscores to distinguish
between words in a name, but this is a
personal preference.

« Avoid all non-alphanumeric characters other
than the underscore and perhaps the dash.

Although Access will permit you to create
field names such as cust#, non-
alphanumeric characters (such as #, /, S,
%, ~, @, etc.) may cause subtle,
undocumented problems later on.

« It is becoming easier to “upsize” ACCESS
applications to client/server databases
(such as ORACLE and SQL SERVER). If there is
even a remote possibility of having to
upsize your application, it is worthwhile to
take the time to acquaint yourself with the
naming constraints used in the target
client/server DBMS.

9.4.5.2 Captions and aliases

In Section 5.3.1 you created a field with the
name CustName, but used the caption property
to provide a longer, more descriptive label
(e.g., Customer name). The net result is a field
name that is easy to type when programming
and a field caption that is easy to interpret
when the data is shown in datasheet mode.
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94.53 Inputmasks

An input mask is a means of restricting what the
user can type into the field. It provides a
template that tells Access what kind of
information should be in each space. For
example, the input mask >LL consists of two
parts:

1. The right brace (>) ensures that every
character the user types is converted into
upper case. Thus, if the user types be, it is
automatically converted to Bc.

2. The characters L are placeholders for
letters from A to Z with blank spaces not
permitted. What this means is that the user
has to type in exactly two letters. If she
types in fewer than two or types a
character that is not within the Ato Z
scope, ACCESs displays an error message.

There are many special symbols used for the
input mask templates. Since the meaning of the
symbols is seldom obvious, and the input mask
“language” is ACCESs-specific, there is little
value in memorizing the language. Instead,
simply place the cursor on the input mask
property and press F1 to get on-line help.
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94.6 Complex input masks

5.4.6.1 The importance of input masks

In addition to controlling what characters a user
can enter, an input mask can automatically
enter supplemental characters as the user
types. For example, the input mask can be set
to add the dash automatically to a North
American phone number. This feature ensures
that all phone numbers are formatted and
stored the same way and is critical if you are
using phone number as a secondary key (as far
as the database is concerned, 555-8111 is not
the same as 5558111 or 555.8111).
@ The choices provided by the input mask
wizard depend on the “regional settings”
stored by the operating system. If the
wizard does not provide a template for
common data types in your region (e.g.,
social insurance numbers in Canada) use
the appropriate Control Panel applet in
WINDOWS to change the regional settings.

5.4.6.2 Literal values

To have the input mask automatically insert a
character into a field, use a slash to indicate
that the character following it is a “literal

value”. For example, to create an input mask
for the local telephone number 555-8111, use
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the following template:
000\-0000;0

The semicolon and zero at the end of this input
mask are important because, as the on-line help
system points out, an input mask value actually
consists of three parts (or “arguments”), each
separated by a semicolon:

« the actual template (e.g., 000\-0000),

« avalue (0 or 1) that tells ACCESS how to deal
with literal characters, and

« the character to use as a placeholder
(showing the user how many characters to

type).

When you use a literal character in an input
mask, the second argument determines whether
the literal value is simply displayed or displayed
and stored in the table as part of the data.

For example, if you use the input mask
000\-0000;1, Access will not store the dash
with the telephone number. Thus, although the
input mask always displays the number as
“555-8111”, the number is actually stored in
the database as “5558111”. In contrast, if you
use the input mask 000\-0000;0, you are
telling ACCESS to store the dash with the rest of
the data.

If you use the wizard to create an input
mask, it asks you a simple question about
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storing literal values and fills in the
second argument accordingly (see

Figure 5.7). However, if you create the
input mask manually, you should be aware
that by default, ACCESs does not store
literal values. In other words, the input
mask 000\-0000 is identical to the input
mask 000\-0000;1. This has important
consequences if the field in question is
subject to referential integrity
constraints (the value 555-8111 is not the
same as 5558111).

FIGURE 5.7: Deciding whether to store
literal values from an input mask

Input Mask Wizard

Hows do you want to store the data?

 with the symbols in the mask, like this:
[555) 555-5555

& without the sprmbols in the mask, like this:

il ekl

Cancel < Back I Mest » I FEinizh
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“Disappearing” numbers in autonumber
fields

If, during the process of testing your
application, you add and delete records from a
table with an autonumber field, you will notice
that the deleted keys values are not
“reclaimed”.

94.1

For instance, if you add records to your
Customer table (assuming that custIb is an
autonumber), you will have a series of custip
values: 1, 2, 3, ... If you later delete Customers
1 and 2, you will notice that your list of
customers now starts at 3.

Although this may seem “untidy”, think about
what would happen if ACCESS renumbered all
records to start at 1. What would happen, for
instance, to all the printed invoices with
CustID = 2 on them? Would they refer to the
original customer 2 or the newly renumbered
customer 2?

The bottom line is this: once a key is
assigned, it should never be reused, even
if the record to which it is assigned is
subsequently deleted.

Thus, as far as you are concerned, there is no
way to get your customers table to renumber
from custID = 1. Of course, there is a long and
complicated way to do it. But since you used a
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surrogate key in the first place, you do not care
about the actual value of the key—you just want
it to be unique.

21 Add the remaining values from Table 5.2
to the regions table.

@ You will finish populating the Customers
table in Lesson 8.

Application to the project
19 of 20
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. Lesson 6: Foreign keys

6.1 Introduction: Extending the scope of
your system

In Section 5.3.5, you created a new table called
Regions, even though you do not have a Region
entity on the entity relationship diagram (ERD)
that you created in Lesson 3.

The decision to add a Regions table was based
on user interface criteria rather than data
modeling criteria. Specifically, we decided to
use region codes rather than the full region
names to minimize the possibility of input
errors. However, in order to remember what the
one-letter region codes mean, we identified the

requirement for a look-up table called Regions.

You will probably create a lot of look-up tables
when you implement your databases. Look-up
tables always have the same format:

« a short code or numeric ID that is
appropriate for use as a value in other
tables; and

« a description or name for the code that can
be “looked up” so that users do not have to
interpret (or even see) the short codes.

@ Some designers like to include look-up
tables as entities on their ERDs. Doing so

© Michael Brydon (mjbrydon@sfu.ca)
Last update: 06-Oct-22

maintains a consistent mapping between
entities and tables. Personally, | find this
practice clutters the ERDs and creates a
lot of extra work for the person creating
the diagram. Instead, | keep the
“obvious” look-up tables off the ERDs, but
add them to the database as required.
Naturally, if you are using a CASE tool for
physical design and to generate your
database, you need to include all the
entities on the diagram.

6.1.1 Death, taxes, and scope creep

Now that you have a table called Regions
implemented, it might occur to someone (in this
case, the someone is you wearing your user/
manager hat) that it would be a good idea to
store information about the sales
representatives who are responsible for each
region. In this way, you can use the order entry
system to create reports showing performance-
related information such as total sales for each
sales rep, annual change in sales for each rep,
and so on.

Adding new requirements and functionality to
an information system once implementation is a
common form of scope creep. In this case, you

1o0f 10
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want to expand the scope of the order entry
system by including information about sales
people. This is not an unreasonable demand.
Since we already have the rRegions table in
place, it is a simple matter of associating each
region with its assigned representative.

The next link in the scope creep chain of
reasoning is: “Since we have employee
information, we might as well add payroll
and benefits information.” At some point,
scope creep leads to a project that is too
large and too complex to ever be
completed. As a consequence, it is usually
a good idea to resist scope creep and get
a small system up and running before
expanding it to address other problems
and include “nice-to-have” features.

6.12 Leveraging existing data assets

To make the addition of sales rep information to
the order entry system interesting, we are going
to assume that you already have all your
employee information in electronic form in an
off-the-shelf payroll system that you bought a
few years ago. Furthermore, we are going to
assume that you do not know much about the
payroll system, except that it contains
information about all your employees (including
sales reps) and that a great deal of effort is
routinely expended to ensure that the

Introduction: Extending the scope of your sys-

employee information in the payroll system is
up to date. Given the turnover you experience
with sales reps, you have no interest in storing
and maintaining this data in two separate
systems.

6.13 The relationship hetween customers,
regions, and employees

Before we dive into implementation issues, it is
worthwhile to return to our ERD and ensure we
understand how salespeople fit into the grand
scheme of operations in your kitchen supply
company.

The current policy within the company is to
assign each customer to one of your six sales
regions (North, South, etc.). Each region can
contain multiple customers, but customers
never belong to more than one region.

Each sales region is the responsibility of a single
sales rep. That is, if something is wrong in a
region, there is a single employee who acts as
the point of contact. In some cases, however, a
single sales rep can be assigned responsibility
for more than one region. You try to avoid this
situation, but it arises from time to time when
sales reps leave the company on short notice,
go on maternity leave, and so on.

Later in this lesson, you will modify your ERD
from Lesson 3 to include these entities and
relationships.
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6.14 The infrastructure for one-to-many
relationships

As discussed in Section 3.1.2.4, one-to-many
relationships are the bread and butter of
relational databases. Not only do one-to-many
relationships occur frequently in business
contexts, but all many-to-many relationships
must ultimately be decomposed into one-to-
many relationships for implementation using a
relational database system.

The relational database model cannot
represent many-to-many relationships
directly. Instead, you must transform
each many-to-many relationship into an
associative entity, as discussed in
Section 3.3.2.2.

The procedure for implementing a one-to-many
relationship in a relational database is always
the same: you take the primary key from the
table on the “one” side of the relationship and
include it in the table on the “many” side of the
relationship.

To illustrate, recall the customers and Regions
tables you created in Lesson 5: Look-up tables
are always on the “one” side of a one-to-many
relationship. In this case, each customer can
belong to (at most) one region, but each region
can contain many customers. To implement the

Introduction: Extending the scope of your sys-

one-to-many relationship in the tables, we do
the following:

1. ldentify the primary key from the “one”
side of the relationship—in this case, it is
the RegioncCode field in the rRegions table.

2. Add a field with the same data type as the
primary key to the table on the many side
of the relationship—in this case, the
Customers table.

The field Customers.RegionCode is called a
foreign key. It is “foreign” in the sense that it is
the primary key of the Regions table, not the
Customers table.

@ It is common practice to express table
names and field names using “dot”

notation: <table name>.<field name>.
In this way, it is possible to distinguish
between fields with the same name in
more than one table (e.g.,
Regions.RegionCode and
Customers.RegionCode).

The operation of the foreign key is shown in
Figure 6.1: If we know that SAM’S STOCK POT has
been assigned to the region with

RegionCode = “C”, then it is a simple matter to
go to the Regions table and look up the
corresponding record. The values of
RegionCode are guaranteed to be unique in the
Regions table so there can be no confusion or
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ambiguity regarding the region to which SAm’s
SToCK PoT has been assigned.

Learning objectives
4 0f 10

FIGURE 6.1: The RegionCode field in the Customers table is a foreign key. It permits us to associate
a region with every customer.

| Cust ID| Cust name | RegionCode | Contact person
» 1/ Sam's Stock Pot c Sarm WWaong
2 Loaonie Mart #107 Bill Williams
3 Rosch Dry Goods Inc. | K Alice McRorie
4 Gadgets "R" Us c Leslie Cranfield- Innes

5 The Chefs Assistant M
#| (AutoMumber)

As you will see in the lessons on relationships
(Lesson 7) and join queries (Lesson 10), the
look-up procedure described above is
automated by the DBMS. That is, you never have
to manually make the connection between the
foreign key in one table and the primary key in
another. This is one of the core strengths of the
relational database model.

6.2 Learning objectives

@ understand how to implement one-to-
many relationships using foreign keys

® update your ERD to include cardinality
constraints

ndre Oulett__| RegionCode | Region |
c Central
E East
K Key Accounts
M Marth
3 South
W YWest

*| |

® modify an existing database to include
foreign keys

® understand the concept of a weak
entity

6.3.1 Adding new entities

The first step in adding employee information
to the database is to update your ERD.

1 Add two new entities to your ERD: Region
and Employee.
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2Create the one-to-many relationships shown
in Figure 6.2.

FIGURE 6.2: Update your ERD to show the
relationship between Customer, Region, and
Employee.

assigned

Customer
to

/

Show that each customer can
belong to only one region, but
that each region can contain

many customers.

z Show that each region is the
responsibility of a single
employee (sales rep) but that
each sales rep can be
responsible for multiple
regions.

Region

Employee

The cardinality of the relationships in
A Figure 6.2 follow directly from the
company policies outlined in
Section 6.1.3. For example, the
constraint that each region is represented
by at most one sales rep is an
idiosyncratic feature of this particular
company, not an immutable law of the
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universe. Another company might
organize its sales function differently and
therefore require a different set of
modeling assumptions.

6.3.2 Cardinality constraints

You may be wondering about the choice of the
name “Employee” instead of “Sales Rep” in
Figure 6.2. You know that your payroll system
contains information about all your employees.
As such, you can assume that the Employee
entity has already been implemented within the
organization. It makes sense to reuse this entity
and retain any existing naming conventions
rather than introduce an entirely new entity
called “Sales Rep”.

Using the Employee entity leads to a different
problem: not all Employee entities participate
in a relationship with the Regions entity. That
is, only employees belonging to the sales
function of the firm are assigned sales regions.
Unfortunately, the ERD in Figure 6.2 does make
the distinction between salespeople and other
employees explicit.

6.3.2.1 Mandatory versus optional participation

In the Entity-Relationship model, a construct
called cardinality constraints can be used to
differentiate between “mandatory” and

“optional” participation in a relationship. To
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this point, all we have said about the
relationship between the Employee and Region
entities is that each employee can represent
“many” regions. However, we may want to use
ERD notation to indicate that “many” includes
zero—that is, it is okay for an employee (e.g.,
the warehouse manager) to have no sales
region.

There are other situations, however, in which
we want to indicate mandatory participation in
a relationship. For example, in a hospital
environment, each patient is admitted by
exactly one physician (that is, one physician
takes initial responsibility for the patient). It is
never the case the more than one physician
admits a patient and it is certainly never the
case that a patient is admitted without being
assigned to a physician.

6.3.2.2 ERDnotation

One notational convention for indicating
cardinality constraints on ERDs is shown in
Figure 6.3 (there are many other notations, but
the underlying concept is always the same).
Although including the little lines and circles on
the relationships makes the ERDs more complex
and harder to explain to users and managers,
the designation of a relationship as
“mandatory” or “optional” can have important
consequences during implementation.

Exercises
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FIGURE 6.3: Examples of “optional” or
“mandatory” participation in relationships.

Patient o

optional “many” —
each physician can
admit many patients,

but can also admit zero

patients

Student

mandatory “many” —
each group may
consist of many
students, but must
have at least one
student to be
considered a group

admitted
by

placed

Physician

mandatory “one” —
each patient must be
admitted by exactly
one physician

Group

optional “one” — each
student may
participate in at most
one group; however,
students may also
chose not to
participate in a group

When you give your physical ERDs to
implementors to build, you should make
sure that all your design decisions are
explicit. For example, you do not want a
contract database developer working on a
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hospital information system deciding on
her own whether it is okay for a patient to
be admitted without a doctor’s order.

6.3.2.3 Adding cardinality constraints

3Use the notation shown in Figure 6.3 to
show that each region must have exactly
one employee representing it, but that all
employees do not necessarily participate in
a sales rep role.

6.3.3 Adding foreign keys

It might not be immediately obvious, but the
status of the Region entity has changed.
Initially, information about regions was
implemented as a simple look-up table and thus
the Region entity was not included as a real
entity on the ERD. But now that the link
between employees and customers is being
made, Region is a bona fide entity—that is, it
corresponds to something identifiable and
important in the domain we are modeling.

Fortunately, the foreign key infrastructure
between the customers and Regions tables is
already in place because the customers table
already contains a the RegionCode foreign key.
However, the same is not true of the foreign key
infrastructure between the rRegions and
Employees table. Since Regions is on the many
side of the relationship, it requires a foreign
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key. But what is the primary key of the
Employees table?

To make things interesting, we are going to
assume that the primary key of the Employees
table in the payroll application is the
combination of the employee’s first names (a
field we know is called emp_fname) and last
name (a field we know is called emp_1name). Of
course, we recognize that this particular
combination of fields is a poor choice for a
concatenated primary key because it is (a) not
guaranteed to be unique, and is (b) long and
unruly.

Despite the obvious shortcomings of our primary
key, we will stick with it for now and make
changes as we learn more about the structure
of the payroll data in Lesson 8.

40pen the Regions table in design mode and
add two fields: emp_fname and emp lname.

55et the data type of the fields to text and
the length to some suitably large value
(e.g., 100).

@ At this point, we do not know enough
about the structure of the two fields in
the Employees database to match the
data type and lengths exactly. Thus, we
will make educated guesses for now and
make modifications as required.
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6Since the use of emp_fname and emp_lname
as a foreign key is provisional, do not spend
any time specifying optional field
properties.

7Save and close the Regions table.

You now have the foreign key infrastructure for
creating relationships between customers,
regions and employees. In Lesson 7, you will
learn how to make the relationships explicit in
ACCESS.

6.4 Discussion

6.41 Concatenated keys

In this lesson, you added a concatenated
foreign key in the Regions table. A
concatenated foreign key is identical to a
single-field foreign key except that multiple
fields are used to make the link between the
“one” and “many” sides of the relationship.

To illustrate why a concatenated key is used,
consider the Region and Employee entity: If the
employee in charge of the East region is Bill
Williams, then the field emp_£fname is probably
insufficient as a foreign key since there may be
more than one employee named “Bill” in the
organization. However, at this point in time, it
turns out that the combination of emp_£name +
emp_lname (e.g., “Bill Williams”) is unique in
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the Employees table. Of course, if you hire
Bill’s son, Bill Jr. to work in the warehouse, your
system will break and need to be fixed.
@ You should take some care when selecting
the primary keys for you table. If existing
fields cannot be guaranteed to be unique
in the long term, you should opt for a
surrogate key such as an AutoNumber.

6.42 Weak entities

Consider the relationship between the
Dependant and Employee entities shown in
Figure 6.4. Knowing who an employee’s
dependants are is important for benefits, such
as heath and dental insurance. However, if a
particular employee leaves the company, then
the Dependant entities associated with that
employee cease to be of interest to the
organization (from an information system
perspective).

In this example, Dependent is called a weak
entity. It is weak in the sense that each
instance of the entity relies on an instance of
another entity (in this case, Employee) for
existence in the database. If the strong instance
is removed from the database, then all
corresponding instances of the weak entity
should also be removed from the database.
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FIGURE 6.4: An ERD for employee benefits.
Note that Dependant is a weak entity.

Dependant |>>o re'f'ed
(o]

Employee

Weak entities are often designated
with a double rectangle.

There is one feature of weak entities that often
causes confusion when determining foreign
keys: the foreign key of a weak entity is also
part of its primary key.

To illustrate, assume the table schema for the
Dependants table is as follows:

Dependants (emp_id, index, name,
relationship, date_of birth, .)

@ The standard way to write a table schema
IS Table name(key field;, key
field,, .., field,_;, field,).The
field or fields that make up the primary
key are typically underlined.

To make the table schema more concrete,
assume that we have the following information
about the dependents of two employees,

Application to the project
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Russell Plevy (emp_id = 8) and Vivian Peng
(emp_id =2):

TABLE 6.1:
emp_id | index name relationship
8 1 Alica Marie wife
Plevy-Jones
8 2 Russell James | child
Plevy
8 3 Susan Ann child
Plevy
2 1 Martin Alec husband
Peng

The combination of Russell’s employee ID and
the index number 2 provides a convenient
means of uniquely identifying Russell Jr. Thus,
emp_id is half of the table’s concatenated
primary key in addition to being the foreign key
that links the pependants and Employees table.

Based on what you have learned in this lesson
and Lesson 5, you are now ready to add some
more tables to your database:

8Add an orders table to store the details of
customer orders that you receive.
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9Ensure you use an AutoNumber for the

Orders.OrderID field. In this way, ACCESS
will automatically generate a unique
OrderID every time you create a new order.

1 OCreate an orderDetails table that uses

HINT:

OrderID as a foreign key (each order detail
belongs to exactly one order, but each order
can have many order details).

Since it is a foreign key, each value of
OrderDetails.OrderID must refer to an
existing value of orders.OrderID. Thus,
you cannot set orderDetails.OrderID as
an AutoNumber because doing so would
create a new value of orderID each time
a new order detail is added. This is not
what you want.

For a particular order, each product
should appear only once as an order
detail. Thus, rather than having one order
detail for six “Fat Cat” mugs and a
separate order detail for a dozen more
“Fat Cat” mugs a few lines down in the
same order, a single order detail for 18
should be used to consolidate the two.
Given this policy, it is possible to set the
primary key for the orderDetails table
t0o OrderID + ProductID.

Application to the project
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Like all associative entities, Order Detail
is also a weak entity because it relies on
both the Order and Products entities for
existence. As such, it is natural that
OrderDetails.OrderID and
OrderDetails.ProductID be foreign keys
in addition to being the table’s primary
key.
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11 Introduction: The advantage of disadvantages are too numerous to mention,
“normalization” but some of the most important can be
illustrated using the small amount of data
A common mistake made by inexperienced shown in Figure 7.1:

database designers (or those who have more
experience with spreadsheets than databases) is
to ignore the recommendation to model the
problem in terms of entities and relationships
and to put all the information they need into a
single, large table. Figure 7.1 shows such a
table containing information about customers,
regions, and salespeople.

Insertion anomaly — Assume that we want
to create a new sales region called “On-
line”. The sales rep for the new region
would be responsible for any Internet-based
selling initiatives. However, a new region
cannot be added to the table unless a valid
customer ID is specified. Since the On-line
region does not have any customers at this
The advantage of the single-table approach is point, the only way to add a new region is
that it requires less thought during the initial to introduce a “dummy” customer.

stages of application development. The

FIGURE 7.1: The “monolithic” approach to database design.

Thetable combines |S Culstomer name |RegionCode| Region | RepID | EMP_FNAME | EMP_LNAME
A R am's Stock Pot c Central 9 Ben Sidhu
information about Gadgsts "R" Us c Certral 9 Ben Sidhy
customers and Loonie Mart #107 K Key 9 Ben Sidhu
regions Rosch Dry Goods Inc East 3 Jocelyn Scaorer
The Chefs Assistapt” N MNarth 4 Bill Williams
* \
The “Central” region contains Sales reps are assigned to
more than one customer. regions, not customers.

© Michael Brydon (mjbrydon@sfu.ca)
Last update: 06-Oct-22 1 of 10
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2. Deletion anomaly — Assume that THE CHEF’S
ASSISTANT goes out of business and you
delete its record from the table. Since THE
CHEF’S ASSISTANT is the only customer
assigned to the North sales region, deleting
the customer also wipes out the only record
you have that Bill Williams is the sales rep
for the North region.

3. Modification anomaly — Suppose that
Sabine Villeneuve takes over responsibility
for the Central region. Since each region
can have multiple customers, you have to
make the change for all customers assigned
to the Central region. Not only is this extra
work, it creates the potential for
inconsistent data. What happens, for
example, if you forget to change some of
the records? Is the sales rep for the Central
region Sabine Villeneuve or Ben Sidhu?

111  Normalized table design

The anomalies identified above can be avoided
by splitting the table in Figure 7.1 into three
separate tables:

e Customers — information about customers
only,

* Regions — information about regions only,
and

* Employees — information about employees
only.

”

Introduction: The advantage of “normalization
2 of 10

Once the separate tables are created, what is
needed is a means of linking to the tables
together. As you saw in Lesson 6, linking tables
in a relational database is accomplished through
the use of foreign keys. For example, we use
Customers.RegionCode to create a link to the
appropriate record in the Regions table. Once
we know a customer has a RegionCode = “C”,
we can switch to the rRegions table, find the
correct record, and determine everything we
need to know about the region. Since other
customers in the Central region point to the
same record in the regions table, information
about the region (such as its name, the sales
rep who is responsible for the region, and so on)
is stored in exactly one place.

A database schema in which every entity has its
own table and redundancy is minimized is said
to be normalized. The redundancy that does
exist in a normalized table structure is
minimized by using very short fields (e.g.,
RegionCode) to link the tables.

The science of normalization is a bit more
complex than this quick summary.
However, a common-sense understanding
of the concept is all we require for the
purposes of this project.
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In Lesson 6, you created the foreign key
infrastructure for several one-to-many
relationships. In this lesson, you are going to
declare the relationships between tables
explicitly and tell Access to enforce referential
integrity. Briefly, referential integrity is a tool
that helps minimize the amount of garbage that
gets entered into your database. A more formal
definition of this important database concept
can be found in subsequent sections.

Making relationships explicit

12 learning objectives

® understand how to create relationships
in ACCESS

@ edit and delete relationships

® create a relationship for a
concatenated key

® understand referential integrity and its
relationship to business rules

13 Exercises

Once you are 100-percent happy with your table
structure, and before you populate the tables or
go on to create queries and forms for you
application, you should use the relationships
window to formally declare the relationships
between your tables.

Learning objectives
3 o0f 10

Although primary keys and foreign keys
are all you need to implement
relationships in a relational database, the
DBMS does not “know” about the
relationships until you declare them. In
AcCEess, you declare relationships by
dragging and dropping within the
relationships window.

®

131

Recall that the relationships window in ACCESS is
similar to an entity-relationship diagram (see
Figure 7.2). In this section, you are going to use
the relationships window to specify a one-to-
many relationship between the Regions and
Customers tables.

'@ Show me (lesson7-1.avi)

1 Make sure the database window is in the
foreground and select Tools —
Relationships from the main menu.

Remember, you can always bring the
database window to the foreground by
selecting Window — <database name>
from the main menu.

®

At this point, the relationships window should
be empty.
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FIGURE 7.2: Comparison of an entity-
relationship diagram and the relationship
feature in ACCESS.

assigned
to

Customer Region

“Each customer is assigned to one and only
one region. Each region may be assigned
any number of customers, including zero.”

1
RegionCode:

Rediontame
emp_fname
emp_Iname

OnLineOrdering

2To add tables, select Relationships — Show
Table from the menu or press the show
table icon (|95 ) on the toolbar.

As shown in Figure 7.3, a dialog box pops up
that allows you to select one or more tables and
add them to the relationships window.

Exercises
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3While holding down the Ctrl key, click on
the Customers and Regions tables.

4Press the Add button and close the dialog
box.

The dialog box in Figure 7.3 is known as a
modal dialog box. If a dialog is modal, it
does not permit you to do anything else
within the program until the dialog box is
closed (by pressing OK, Cancel, Close, or
whatever choices are offered).

Once your tables have been added to the
relationships window, you tell ACCESS which
primary key/foreign key fields are used link the
tables together. The general procedure is to
drag the primary key from the “one” side of the
relationship on to the foreign key on the
“many” side of the relationship.

Although it should not matter, the
sequence described above (drag from the
“one” side to the “many” side) appears to
be critical in some situations.

5If necessary, resize the field list for the
Customers table so that the RegionCode
field is visible.

GSelect the RegioncCode field from the
Regions table (primary key on the “one”
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FIGURE 7.3: Select the tables to add to the relationships window.

&, Drder Entry System
” File Edit Wiew Relationships ;ools Window Help

=1

bzdzky|fee s

=

=R

== Relationships

Select Tools —
Relationships from the
main menu or press the
Show Table icon on the
toolbar to bring up the
Show Table dialog.

Show Table

Customers
OrderDetails
COrders
Fegions

Hold down the Ctrl key
and click on the tables to
multi-select.

add the tables to the
relationship window.

Tablesl Queriesl Bothl

Use the Add button to

The Show Table dialog is modal—it
must be closed before you can
continue working in ACCESS.

—®

|Ready

side) and drag it onto the rRegionCode field
in the customers table (the foreign key on
the “many” side), as shown in Figure 7.4.

At this point, the relationship properties box
should pop up, as shown in Figure 7.5.

7Ensure that the correct field(s) are used for
the relationship.

For single-field relationships, you only
have to make changes in the properties
dialog if you have made a mistake
dragging and dropping. For multiple-field
relationships, however, you must always
specify the related fields manually.



ﬁ Declaring relationships

FIGURE 7.4: Drag the primary key on the “one”
side of the relationship on to the foreign key
on the “many” side of the relationship.

[=] E3

-

_

=7 Relationships

RegionCode
RegionMarme
emp_fname

emp_lname

ContactPerson
ContactPhone
OnLineCrdering

Drag Regions . RegionCode 0Onto _,ljl
Customers.RegionCode.

L 1

8Ensure referential integrity is enforced (see
Section 7.4.3 in the discussion for more
information on referential integrity).

When you are done, your relationship should
look like the one in the bottom half of
Figure 7.2.

13.2 Editing arelationship

To edit or delete an existing relationship, you
simply right-click on the relationship line and
select from the resulting context menu.

Exercises
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FIGURE 7.5: Set the properties of the
relationship between Regions and

Customers.

Ensure that the correct field(s)
from both tables are

participating in the relationship.

Relationships

Table/Guery: Related Table/Query:
Regions | Customers -
RegionCode _~ | RegionCode

Cancel |

Join Type... |

—¥ Enforce Referential Inteqggity
™ Cascade Update Related FMds
[T Cascade Delete Related Recdrds

Relationship Type: One-To-Many

Check the box to enforce
referential integrity.

'@ Show me (lesson7-2.avi)

9Right click the relationship line. The
context menu, shown in Figure 7.6, should

appear.

1 OSelect Edit Relationship to get the

relationships property dialog.
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FIGURE 7.6: To edit a relationship, use the
context menu.

1 Right-click on the
relationship line.

=7 Relationships

RegionCode

Region
RepID

Edit Relationship. ..
X Delete

Customers

CustlD
Custhame
Bilingaddress
City

Prov
PostalCode
RegionCode
ContactPerson
ContactPhone
OnLineCrdering

z Select Edit Relationship or Delete
from the context menu (depending

on what you want to accomplish). , '/
i

You cannot modify a table’s relationships
if the table is open. Because of this, it is
good practice to close all windows except
the database window before opening the
relationship window. If you forget to do
this, simply close the relationship
property sheet, close the table in
question, and try again.

Discussion
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14 Discussion

141 Creating a relationship using a
concatenated key

The foreign key linking the Customers table
with the Regions table is a single field:
RegionCode. However, recall that if the primary
key on the “one” side of the relationship is
concatenated, the foreign key will also be
concatenated. For example, the foreign key
currently used to link the Regions table with
the Employees table consists of two fields:
emp_fname and emp_lname.

Since you do not have access to the Employees
table at this point (it is coming in Lesson 8), you
cannot practice creating relationships for
concatenated key yet. However, the process is
identical to that described in Section 7.3.1 with
a couple of minor changes:

1. When selecting the fields on the “one” side
(recall Figure 7.4), use the Ctrl key to
multi-select all the field in the primary key.

2. When verifying the linking fields (recall
Figure 7.5), you may have to set the
linkages for the fields manually.

@ We will revisit the procedure for declaring
concatenated foreign keys in
Section 8.3.4.1 once we have the
Employees table in place.
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142 Populating tables on the “many” side

By enforcing referential integrity when you
declare relationships, ACCESS prevents you from
creating meaningless links when you enter data
into the tables. Specifically, ACCESS prevents you
from entering a value in the foreign key on the
“many” side that does not exist in the primary
key on the “one” side. As a consequence,
enforcing referential integrity affects the order
in which you can populate tables.

For example, you cannot add a complete
Customer record until the Regions table is
populated. This is because values for
RegionCode in the Customers table must
correspond to valid values of RegionCode in the
Regions table. If no valid regions are defined,
RegionCode in the Customers table must be set
to NULL for all customers.

NULL is a special value in database
terminology that means “the absence of a
value”. Thus, when you are asked to set a
field’s value to NULL, it does not mean
you type in the letters N-U-L-L. Nor does
it mean you enter a blank space or a zero.
NULL means empty.

Since you populated the Regions table in
Section 5.3.6, you are now in a position to
populate the customers table (including the
Customers.RegionCode field).

Discussion
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One way to populate the customers table is to
go through the orders that have been faxed to
you and copy the customer information from
the order headers. To spare you this drudgery,
however, you will learn how to take a
spreadsheet containing this information and
append it to your Customers table in Lesson 8.

143 Referential integrity

An important feature of modern DBMS systems
is that they support enforcement of referential
integrity at the table level. What is referential
integrity? Essentially, referential integrity
means that every record on the “many” side of
a relationship must have a corresponding record
on the “one” side (or else be NULL-valued).
Enforcing referential integrity means that you
cannot, for instance, create a new record in the
OrderDetails table without having a record
with the same value of orderip in the Orders
table.

In addition, referential integrity prevents you
from deleting records on the “one” side if
related records exist on the “many” side. This
eliminates the problem of “orphaned” records
created when parent records are deleted.

Referential integrity is especially important in
the context of transaction processing systems.
Imagine that someone comes into your store,
makes a large purchase, asks you to bill
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customer number 123, and leaves. What if your
order entry system allows you to create an
order for customer 123 without first checking
that such a customer exists? If you have no
customer 123 record, where do you send the
bill?

In systems that do not automatically enforce
referential integrity, these checks have to be
added to the application using a programming
language. This is just one example of how table-
level constraints can save you programming
effort.

144 Numeric foreign keys

Unwanted referential integrity errors
sometimes occur when you use a humeric (e.g.,
long integer) field for a foreign key. Recall from
Figure 5.2 that each field has a Default
property that you can specify when creating the
table. When a new record is added to the table,
AcCCESs sets the field to the default value.

The problem is that ACCESS automatically
assumes that the default value for numeric
fields is zero (the default is NULL for non-
numeric fields). However, you often do not have
a value of zero in the table on the “one” side of
the relationship.

To illustrate, consider the foreign key used to
link your customers and orders tables. If you
have used an AutoNumber for the custip field

Discussion
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in your Customers table, your customers will
have custiDp = 1, 2, .... However, when you add
a new record to the orders table, the value of
the foreign key, 0rders.custiD, will be set by
AcCEss to its default value of zero. Since you do
not have a record with custib = 0 in the
Customers table, a referential integrity error
occurs unless you change the value of
Orders.CustID to some other value.

There are two ways to get around this problem:

1. Set the Default property of any numeric
foreign keys to NULL (i.e., leave the
property blank) instead of zero when you
are designing the table. In this way,
“unknown” values will be NULL (which is
perfectly legal), instead of zero.

2. Leave the default property set to zero, but
create a record in the table on the “one”
side with a primary key of zero. For
example, create a dummy customer called
“unknown” with a custiD = 0. In many
ways, this approach is preferable to (1)
above because NULL values are ambiguous.
They can indicate “not applicable”,

” €«

“unknown”, “incomplete”, and so on.

If the primary key on the “one” side of
the relationship is an AutoNumber, you
cannot add a <primary key> = 0 record
to your table (AutoNumbers start at one).
But there is no reason that you cannot use
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a different number. For example, you
designate custiD = 1 the “unknown”
customer and set the default property for
Orders.CustID to one.

15 Anplication to the project

1 1 Declare relationships for all the tables
you have created so far. Make sure that
referential integrity is enforced in every
case.

1 ZWhen the relationship properties window
is open, press the “what’s this” button and
click on the “Cascade Delete Related
Records” check box, as shown in Figure 7.7.
This brings up the context-sensitive help
box. Press the “more information” button
at the bottom to read more about cascading
deletes.

1 3For the relationship between orders and
OrderDetails, check the box to specify
cascading deletes (see Figure 7.5).

@ Whenever you are dealing with a weak
entity (an entity which depends on
another entity for existence), it often
makes sense to specify cascading
deletions. In this case, the concept of an
OrderDetail record without a

Application to the project
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FIGURE 7.7: Use context-sensitive help to
learn about cascading deletes

Press the “what's this” button. The
cursor changes to a question mark
(indicating “context sensitive” help).

. Relationships

Table/Guery: Related Table/Query:
m Regions |Cust0mers -
D RegionCode _~ | RegionCode

“Marme
ghddres

.
alCode

ionCode
tactPers

Ok |
Cancel |

Join Type... |

—¥ Enforce Referential Integrity
™ Cascade Update Related Fislds

[™ Cascade Delete Related Records

Select Enforce Referential Integri
Cascade Delete Related Records to a
delete related records in the related table\whenever
yau delete a recard in the primary table.

Select Enforce Referential Integrity, and then clear
Cascade Delete Related Records to preve
from being deleted from the primary table whenever
there are related records in the related table)

For mare infarmatian, click 2l

records

z Click on the item you wish to learn more
about. In this case, get help on
Cascade Delete Related Records.

corresponding order record is
meaningless.




Renl Lesson 8: Importing and linking

8.1 Introduction: Using existing data

There are a number of different ways to create
and populate a table:

« Create the table definition from scratch and
then populate the table manually with data
values (as you did in Lesson 5).

o Create the table definition from scratch and
then append data from some other
electronic format to the table.

« Import the table definition and data from
another database or application (such as
MICROSOFT EXCEL or a text file).

» Create a link to an external data source. In
this case, the data is not actually stored in
your database file, but is accessible from
within Access like any other table.

The first approach (populating the tables from
scratch) can be seen as a last resort. The data
that you need to build an application often
exists in electronic format somewhere already.
For example, if you are “downsizing” an
application from a mainframe environment to a
desktop DBMS, the mainframe data can
probably be extracted and saved as plain text
files." Similarly, if you are upsizing from a

© Michael Brydon (mjbrydon@sfu.ca)
Last update: 06-Oct-22

chaotic spreadsheet-based system, then it may
be possible to import the spreadsheets directly
into the database. Obviously, getting the data in
electronic format can save an enormous amount
of time and avoid many keyboarding errors.

Of course, there is one important caveat:
Mainframe reports and spreadsheets are
seldom in normalized form. Consequently,
conversion into sensible database
structure may involve a certain amount of
manual reorganization and
transformation.

In this lesson, you will explore techniques for
importing data and linking to existing data
sources. The general objective of introducing
these skills is to permit you to take advantage
of existing sources of electronic data whenever
possible.

! To get the data in the format you require in a
mainframe environment, you often have to be very
nice to the individual who controls the central
computer (i.e., the geek in the glass room). This in
itself is often sufficient justification for downsizing.

1 of 20
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8.2 Learning objectives

® append data from a spreadsheet to an
existing table

® import data from text file into a new
table

@ create a linked table using data from a
non-AcCcCess database

8.3.1 Appending data from a spreadsheet

In the tutorial package, you will find a MICROSOFT
EXCEL spreadsheet named CustList.xls. The
spreadsheet contains a list of your customers.

1 Open the custList.x1s spreadsheet in
EXCEL.

ZCompare the columns of data in the
spreadsheet to the field names you used in
Section 5.3.1 when creating the customers
table (i.e., open your Customers table in
design view).

For the purpose of these lessons, we are working with
a very small amount of data. For example, your
entire customer base is assumed to consist of five
firms. Rest assured that the theory and techniques
described in the lessons are independent of the
amount of data you are dealing with (within reason).

Learning objectives
2 of 20

8.3.1.1 Spreadsheet preparation

Notice that the spreadsheet headings are
similar to the field names of the Customers
table. There are, however, two exceptions:

1. The spreadsheet does not contain any
information about regions or whether the
customer has been authorized to conduct
on-line ordering. In contrast, the table has
a RegionCode field and an onLineOrdering
field.

2. The spreadsheet contains a column named
“Billing Address” (with a space between the
words) whereas the database field is called
“BillingAddress” (no space between the
words in accordance with the field naming
conventions introduced in Section 5.4.5.1).

To append records from a spreadsheet into an
existing table, the first row of the spreadsheet
must contain column names that match the
field names of the target table exactly. The
import wizard uses the column name
information to ensure the data ends up in the
right place.

3Edit the spreadsheet so that the heading
“Billing Address” reads “BillingAddress”
(one word) as shown in Figure 8.1.

Since each column of data in the
spreadsheet is labeled, there is no
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requirement to have “dummy columns” 5Return to ACCESS, ensure the database
for missing fields. For example, there is window is in the foreground, and select
no need to insert a blank column in the File —» Get External Data — Import from
spreadsheet and label it “RegionCode”. the main menu.
4Save and close the modified spreadsheet. 6In the “Open” dialog, select the
CustList.xls spreadsheet as the source of
8.3.1.2 Using the import wizard the data to be imported, as shown in

Figure 8.2.
'@ Show me (lesson8-1.avi)

FIGURE 8.1: Modify the contents of the spreadsheet that contains the customer data.

1 Open the CUStLiSt XlS EA Microsoft Excel - custlist.xls

f”e in EXCEL J File Edit W¥iew Insert Format Tools Data Window Help _|ﬁ||1|
PeEo2Rky|spro- &=/ @E 2mssmser - 2
B1 ~| X +/ =]Billing Address
A | B | = | 8] | E | F [ G —
Edit the Column name 1 |CustName |Billing Address !E! Prov FPostalCode ContactPerson ContactPhol]
“pI » | 2 |Sam'sStock Pot 272 west 4th Agenue Wancouver EC WTH KR Sam wong (E04) 732-1019
BI”IHQ Address” so | 5 |LoonieMart#107 1923 Commergff Drive Wancouver BC WAG KD Bill Williams [604) 233-3101
i | 4 |RoschDryGoodsIne. | 82 Crowfoot Prail Calgary AB T2 14 Alice MeRorie [403) 223-4483
that !t Conforms .to the | 5 |Gadgets"R"Us Suite 2 249 10th Avenue Marth Yancouver | BC WAL s Leslie Cranfield-Jones | [604) 923-2823
naming convention | & [The Che's Assist Tlartin Street East Kamloops BC W2a K3 Andre Oulette [604] 490-2928
you used when ]
creating the m
Customers table in |
ACCESS. 2
| 1 |
| 15
| 1
|17
12
Save and close the =
spreadsheet. 0]
| 22 |
| 23]
| 24
44| [ Customers

Edit
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7Follow the instructions provided by the
wizard to complete the import process, as
shown in Figure 8.3 and Figure 8.4.

You should get a message reporting that the

import process was successful.

@ If there is a problem with the import
wizard, the error message provided by

ACCESs is not particularly helpful. All you

can do is insure the column headings in

Exercises
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your spreadsheet match the field names
in the target table and try again.

80pen your customers table in datasheet
view to verify that the data has been
transferred correctly.

By importing the data from the spreadsheet,
you have created a completely independent
copy of the data. Thus, if a customer address is
changed in the spreadsheet, it must also be

FIGURE 8.2: Locate and open the EXCEL workbook containing the customer data you wish to import.

1 Navigate to the folder Impord HE
that contains the Lodt Pt [ Fackege = & &l [z £
CustList.xls B custiist xls Import
spreadsheet. ' /’

Cancel |
3 Press Import to start advanced. .|

z Set the file type to

MICROSOFT EXCEL.
All files of the

specified type are

displayed. B

Find Mes that match these search criteria:

the import wizard.

File n

j Texk or property: I 'l Eind Mow |

Files of bype: IMicrosoFt Excel

| Last modified:

Iany Lime: - l Mew Search |

Matk all File byl
Change Optig

wPra
Microsoft FoxPro 3.0

HTML L ¥
1 filefs) Fourm Lakus l_ozc_Lémen s

E types, run the Setup program, click Add/Remove, Data Access,
the Office 97 YaluPack,
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changed in the customers table. For this spreadsheet-based application, rather than

reason, importing works best when the coexist with it.
database application is meant to replace the

FIGURE 8.4: Use the import wizard to append records to the Customers table (part 2).

e e T e e e ] 3 Indicate that the data is to be
where you would like to store pour data? Y'ou can store it in a nes H it tabte: |mp0rted into an eXiSting table
| would like to store my data... (Customers) 0
' InaMew Table
& |n an Egisting Table: [Customers ;I
OrderDetails
COrders
Fegions
CustName Billing Address Citw |
|1fFam's Stock Pot G272 West 4th Avenue LB £ Import Spreadsheet Wizard E
|2Loonie Mart #107 1929 Commercial Driwve ¥
|3Fosch Dry Goods Inc. 82 Crowfoot Trail Cal That's all the information the wizard needs to import your data.
|4fsadgets "R" Us Fuite 298 1929 10th Avenus MHor
|5The Chef's Assistant (1892 Hartin Street East K=
B Leave the name
A T of the target table

o unchanged.

Cancel < Back I Mest » I Fir

Click on Finish to
Start the Import ™ | would like a wizard to analyze my table after importing the data.

process.
™ Display Help after the wizard is finished:

Cancel | < Back | Tewt > | FEinizh I
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FIGURE 8.3: Use the import wizard to append records to the Customers table (part 1).

1 Indicate that the data you want to

“f'our spreadsheet file containg more than one el or range. ‘which worksheet or range |mp0rt iS ona Worksheet named
would pou like? “Customers”

& Show Worksheets
" Show Named RBanges

Sample data for worksheet 'Customers’,

|1Cu=stHamne Billing Address I84 £ Import Spreadsheet Wizard [ ]

|2Eamn's Stock Pot 0272 West 4th Awvenus an

|3Locnie Mart #107 1929 Commercial . Drive an  Microsoft Access can use your column headings as field names for vour table. Does the first row

|4Fosch Dry Goods Inc. 82 Crowfoot Trail specified contain column headings?

|Sfsadgets "R" Us Fuite 298 1929 10th Avenue i : =

|6The Chef's Assistant (1892 Hartin Street East v First Row Cantains Column Headings

e

Cancel < Back I ;ﬂext > I Fir
/ CustNHame Billing Address Citw

|1fFam's Stock Pot 0272 West 4th Awvenus [Fanco)
|2Loonie Mart #107 1929 Commercial Driwve [Fanco
|3Fosch Dry Goods Inc. 82 Crowfoot Trail Calga:
|4fsadgets "R" Us Fuite 29B 1929 10th Avenus Morth
|5The Chef's Assistant (1892 Hartin Street East Kz Lo

Check the box to indicate that the
first row in the spreadsheet
contains column names, not data. Concel sk [(mew> | Enn |

o]

£
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8.3.2 Importing data from a textfile

In this section, we are going to assume that you
have been provided with an ASCII text file
called 1nventor. txt that contains information
about the inventory level of all your products.
ASCIl is an acronym for the American Standards
Code for Information Exchange. Briefly, ASCII is
a standard for converting patterns of bits and
bytes into platform-independent, human-
readable text. ASCII (or “plain text”) files
typically have extensions such as “.txt”. “.asc”,
or “.csv”.

@ If in doubt, an easy way to determine
whether a file is in ASCII format is to open

it using WINDOWS NOTEPAD. If you can read
the contents of the file, then it is AsCll.!
If you see a bunch of special characters,
blocks, and smily faces, then the file is in
one of many non-ASCll—or “binary”—
formats (such as spreadsheet or a
graphics file formats).

T More recent versions of NOTEPAD can also read
Unicode text. Unicode was developed in response to
the inadequacy of ACSII for representing languages
other than English. Whereas ASCII uses seven bits to
represent up to 128 different characters, Unicode
currently uses 16 bits and supports 24 different
languages.

Exercises
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8.3.21 Exploring the ASCII text file

90pen Inventor. txt in the NOTEPAD text
editor that comes with WINDOWS. On most
WINDOWS systems, you can start NOTEPAD
using Start — Programs — Accessories —
Notepad.

1 OExamine the format of the data. The key
elements of this particular text file are
shown in Figure 8.5.

1 1 Close the text file.

Although the name of the data file is
Inventor. txt, the file contains information
about products generally. Inventory level
(otyonHand) is simply one of several product
attributes, such as description, price, and so
on.

@ When you are building systems, do not be
fooled by the naming conventions of

others. For example, in a banking
environments, information about clients
(name, address, etc.) can often be found
in a data source called “accounts”. In
many cases, some detective work is
required to make sense of the data you
already have.
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FIGURE 8.5: Examine the format of the Inventor. txt ASCII file.

a‘J Inventor.txt - Notepad
File Edit Format Help

An ASCII text file contains plain text. In

M=l E3

i i "productIip”, "Description”, "unit", "unitprice”, "otyonHand" -
the Inventor:‘. txt flle’ each record is "51 s012", "water jug, s.s. w/ice guard, 2 'I'itre"),‘{c'?EA", $23.50,36
on a separate line and fields are |37 38267, [sparula, o7 [iculsipro T EAT,34.00,65

i . atula, uisipro”"", 54
delimiters by commas. Textual values 37 avee" "M'lpxing_lbgw'l, Lok "?"EA“,$1§_ 550
ithi i 57 551", "s.5. salad serwv set”,"2PC",$3.15,32

are enclosed within quotation marks. 2 Taroh e s e I EAl §oo2b b
"F1 12110, "s.s. skimmer” /UEA", $5.00,20
"F1o12111", "s.s. sauce 1gdle", "EA",$5.25,09
"l 12114“,“5.5:I g;ave ﬁd;e wiﬁh 3 Dut“,“EA;,$4.?5,56

i ‘74 4042", "snai atg wswhite handle", "EA",$3.15,36
® Although negted quotation marks Ta agaln ..pastryp AUl S e
often cause Import programs to ‘74 4539, "meat_renderizing hammer”,"EA",$2,50,12

work incorrectly, the ACCESS import
wizard appears to handle such

603" "

eLon

ng form pan, 9"" non stick", "EA",$7.50,8
spring form pan, 10"" non stick”,"EA",$8.00,18
"Deluxe measuring spoon set”, "4pc”, $3.50,11
"colander, s.s., 5 gt.","EA",$6.00,21

pPotato ricer, tinned","Ea",$8.50,0

"pastry blender","Ea",$3.25,19

"wiok 14"" steel with handles", "Ea", $10.00,78
"med. rubber scraper w/s.s. handle", "EA",$2.65,56
"Rubber scraper G-1/2"" x 2""","EA",$0.80,32
“"Lobster set”,"EA",$22.00,11

"cuisipro supreme pepper 5 oz.","EA",$4.85,8
500 ml1", "EA",$1.75,26

|

"Fondue fuel,

: ‘74 6109
issues very well. If the nested 74 .
quotation marks do cause problems, .73 &322,
you have to edit the text file (using 74 6811
search and replace) and re-run the 74 638"
i i “F4 7lo2"
import wizard. W74 moz]
8.3.22 Importing a new table

Rather than append the data to an existing
table as you did in Section 8.3.1, you are going
to import the text file into a completely new
table.

'@ Show me (lesson8-2.avi)

1 2Ensure the database window is in the
foreground and select File — Get External
Data — Import from the main menu.

1 3In the “Open” dialog box, specify the
location of the 1nventor. txt file, as shown
in Figure 8.6.

1 4Follow the instructions provided by the
import spreadsheet wizard as shown in
Figure 8.7 and Figure 8.8. Save the resulting
table as new table named Products.

1 50pen the Products table to verify that
the data was imported correctly.
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FIGURE 8.6: Locate and open the text file
containing the product data.

ER .
Loak in: ID Package j @|I‘1

1 Navigate to the location of
the Inventor. txt file.

Imventor.bxt

2 Specify the file type, select
the file, and press Import.

Find files that match these search criteria: )
File nare: /

j Texk or

Files of bype: [Text Files / | Last modifie.

Microsoft FoxPro 3.0
Mot all file by HTML Docurments

Change OptigLotus 1-2-3
Parado:

E bypes, run the Set.
the Office 97 Yalu™

1 file(s) Foun{opeC Datahases

It might seem like less work to import a new
table rather than append records to an existing
table. To append, you have to first create the
table structure and then edit the source file to
ensure that its headings conform to the table
structure.

It turns out, however, that both approaches
require about the same amount of effort. Once
you have imported a table using the import
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wizard, you need to open the table in design
mode and change many of the design decisions
made by the import wizard.

For example, the import wizard sets the length
of all text fields to the maximum allowable
value (255 characters). In addition, the field
names are taken directly from the heading row
in the text file and no captions or defaults are
specified.

Once you have created a table by
importing data, you must remember to
switch to design mode and change the
field properties (e.g., data type, size,
caption, and default) to appropriate
values.

8.3.3 Creating a link to a different database

Recall that your employee data is stored in an
off-the-shelf payroll system that you bought
many years ago. Despite its age, the payroll
system still does what it is supposed to do and
you have no intention of replacing it or
upgrading it. After asking around a bit, you
discover that the data is actually saved in
dBasE IV format for DOS.

Although you could use the import wizard to
import the employee data, doing so would

create an independent copy of the employee
data. Thus, every change made to employee
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FIGURE 8.7: Use the import wizard to create a Products table (part 1).

B3 Import Text Wizard [ %]

The wizard has decided that your data iz in a ‘Delimited' format. |F it izn't, chooge the format that
more cormectly describes pour data.

1 Since the fields in the text file
— are delimited (with quotations
marks and commas), select the
“Delimited” option.

r— Choose the format that best describes your data:
& Delimited - Characters such as comma or tab separate each fisld

" Fixed Width - Fields are aligned in columns with spaces between each field

Sample data from file: MWCELLARMWORKATUTORIALSY2NPAWORDERENTRY S7WFILESATA

L Froduot T0° “Descrsptaon”, *Tast ", “Ths Prace . *0r: [ |
| 2|"51 5012, "Water jug. =.=. wr’lce guard., 2 litre",
| 3 |"57 3826","Spatula, &"" ""Cuisipro"""."EA". 54 .00, ‘whatdelimiter separates your fields? Select the appropriate delimiter and see haw your test is
|4 |"57 3828"."Spatula. 8"" ""Cuisipro""",L"EA".$4. 25, affected in the preview below.
|5 |"57 4966" . "Mixing bowl, 16 gt." "EA". $12.50.0 - o
[6]"57 551".°S.5. salad server set®,"2PC",$3.15,32 Chaoze the delimiter that separates your figlds:
[7]"71 12101"."S.S. =soup ladle", "EA" $5.25, 49 e oo & Comma Space e Dthe[:l_
af"71 12110"."5.5. skimmer", "EA", $5. 00,20 [
LI—I /' [V First Bow Cortaing Field Names Text Qualifier: " -

Adganced...l E;pé/l < Back I ﬂext/ I E
7 — |ProductID [Description 1.
51 501z Water jug. =.=. wsice guard, 2 litye E] &
L7 3826 Fpatula, 6" Cuisipro" Eij

L7 3828 Fpatula, 8" Cuisipro"
C7 4966 Mixing bowl, 16 gt. 4 Indicate that

57 551 5.5, =salad server set teXtual VaIUeS are
9 Indicate that As before, check to 7115110 B Shimen® denoted by double
each value is indicate that the first 71 12111 B.5. ssuce ladle quotation marks. M
separated by a line in the file contains -
comma. field names, not data.

Adganced...l Cancel < Back I Mest » I FEinizh |
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FIGURE 8.8: Use the import wizard to create a Products table (part 2).

B3 Import Text Wizard [ %]

*f'ou can specify information about each of the fields you are importing.  Select fields in the area
below. *'ou can then modity field information in the ‘Field Options' area.

Field Options

Field Mame: Imﬂm Data Tpe: [Text
IYes [Duplicates OF) - I ™ Da not import field (Skip)

Indexed:

Descriotion 1
jug., =.=. wrice guard, 2 litre Ed «
. 6" Cuisipro" E4
. 8" Cuisipro" o
Mizing bowl., 16 gt.

.5. =alad server =et

In this screen, you specify field
names and data types (or skip the
field entirely). Since it is easier to
make these changes from with the
table design view, simply press Next
to move to the next screen.

5

B3 Import Text Wizard

Microzoft Access recommends that you define a primary key for
your new table. A primary key iz uzed to uniguely identify each

HHH
HHE
HHE
HHE

record in your table. |t allows you to retrieve data more quickly.

' Let Access add Primary Key.
P &' Choose my own Primary Key.

TR

.5, =soup ladle
5. skimmer =
5. =mauce ladle ;
3
2
4
Adganced...l Cancel < Back I Mest » I

Mo Primary Key.

Use the existing ProductID
field as the primary key for the
new Products table.

6

In the final screen, press
Finish to import the table.

7

UnitFrice
QtyOnHand
ice guard, 2 litre E] &
[E3
" Cuisipro" E4
16 gt. [E3
.5. =alad server =et 2H
5. =oup ladle E4
5. skimmer [E3
5. =mauce ladle EELI
i
Adwanced... | Cancel < Back I Mest » I FEinizh |




ﬁ Importing and linking

information in the payroll system would also
have to be made to the Employees table in the
order entry system.

Murphy’s Law of Information Systems
states that if two copies of the same data
are stored electronically, they will
become inconsistent almost
immediately.

AcCESs has a feature called linked tables that
permits you to use a table from different
databases as if it were part of your own
database. Moreover, the source table does not
necessarily have to be located in an ACCESS
database file. ACCESs provides direct support for
many popular desktop databases (such as dBASE,
FoxPro, and PARADOX) and virtually any data
source can be linked through ODBC middleware
(ODBC is described in much greater detail in
Lesson 9).

In this section, you are going to create a link to
the table used to store employee data in the
payroll system. In dBASE IV, each database
object (table, query, form, and even index) is
stored in a separate file. Thus, the

PAY EMPS.dbf file contains a single table. The
index file for the table, which is used to identify
the primary key and speed-up searches, is

1 This is not a real Murphy’s Law—I just made it up.
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named PAY EMPS.mdx. Both these files can be
found in the project package.

@ It does not take long working with
separate files for tables, indexes, and
other database objects before you come
to appreciate the single-file approach
used by ACCESS.

'@ Show me (lesson8-3.avi)

1 6From the database window, select
File — Get External Data from the main
menu. Instead of selecting Import as you
have done previously, select Link Tables.

1 7In the “Link” dialog, find the
PAY EMPS.dbf file included in the project
package. The file type should be set to
dBASE V.

1 8Select the file and press the Link button,
as shown on the left-hand side of
Figure 8.9.

If you look carefully, the name of the “Link”
dialog has changed to “Select Index File” and
the file type is “dBASE Index”.

If you are using AccEess 2000, you will not
get the “Select Index File” dialog. In
addition, Access 2000 does not permit you
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Link

Look in:

F|

ID Package j Qlll i

Files of bype: IdBASE ™

] Pay_EMPS,DEF Link
’

Find files that match these sea)ch criteria

File nare: I j Text or property: I 'l Eind Mow |

Cancel |
1 Navigate to the advanced. .|

PAY EMPS.dbf
file. The file type
should be dBASE IV.

Change Option. Additional file types are also available in t

Press Link to
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FIGURE 8.9: Create a link to the dBAsE IV file PAY EMPS.dbf and its index file PAY EMPS.mdx.

create the link

to the table.

j Select Index Files EHE

Mot all file types are installed by default, To add other file Look in: ID Package j | @lll :

F|

PAY_EMPS.MDK

| 1 file{s) found.

4

Once you have received press the Select button.
confirmation that the index
has been added to the
database, press Close to

close the “Select Index Find Files that match these search criteria:
F”es" d|a|og File nare: || j Text or property: I 'l Eind Mow |
Iany Lime: VI Mew Search |

Files of bype: IdBASE Index j Last modified:

3 In the “Select Index Files” dialog,
select PAY EMPS.mdx and

Select:

Cancel |
Advanced... |

| 1 file{s) found.
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to modify the table once the link to the
dBASE table is created. The problem is
that MICROSOFT has changed the way in
which Access 2000 interacts with dBASE
files. To fix the problem, you can either
visit the Microsoft site and download an
updated copy of the JET 3.5 database
engine (start by searching the MICROSOFT
site for knowledge base article
“Q263561”). Alternatively, you can simply
ignore the problem—we will not be
updating the paY_EMPS table anyway.

1 9Ensure PAY EMPS.mdx is highlighted and
press the Select button, as shown on the
right-hand side of Figure 8.9. You should get
a message indicating that the index has
been added.

Once you have selected the index, the “Select
Index File” dialog does not go away. This is
because it is possible to have multiple indexes
per table in ACCESs.

20Press the Close button without adding
any further index files.

You should now get a dialog asking you to select
a unique record identifier as shown in

Figure 8.10. Since only one dBASE index was
specified, and since the primary key specified in
the index is the field EMP_ID, you do not have
much of a choice to make.
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21 Select OK to EMP_1ID as the unique record
identifier (key). You should get a message
that the link was made successfully.

22Press Close to close the “Link” dialog
box.

You should now have a linked table called

PAY EMPS in the database window, as shown in
Figure 8.11. Since the name “PAY_EMPS” does
not conform to our table naming convention,
you should change it to something else.

23Right-click on the paY_EMPS linked table
in the database window, select Rename
from the context menu, and change the
name of the link to Employees.

FIGURE 8.10: Select EMP_ID as the unique
record identifier for the linked table.

Select Unigue Record Identifier EHE

Indexes:

Cancel |

Press OK to
accept the only
choice offered.
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FIGURE 8.11: The database window shows a
linked table named PAY_EMPS.

g OrderEntry : Database [_ (O] %]
Tables | Queriesl Farms | B Reportsl a2 Macrosl ik Modulesl
Customers Open |
OrderDetails Design |
Orders

+dB PAY_EMPS et
B
Reqions

240pen the Employees table in datasheet
mode.

Note that the linked table is simply a window
into the paY_EMPs.dbf file. Thus, if you make
any changes to the data (e.g., change Gerard
Huff’s first name to Gerry), the change is made
directly to the payroll system’s data. Of course,
there is no payroll system in this case, so there
is very little stopping you from experimenting
with the linked data.

In the context in which the employee data is
used here, it is actually very important that the
data from the source table be read-only and
sensitive data should be excluded. The last
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thing you want is for an order entry clerk to
accidentally change job classifications or pay
levels in the payroll system.

You must be mindful of security issues
when creating links between databases.
In this example, anyone with access to
the order entry system can now open the
Employees linked table and look at and
change the EMP_PaY LE (pay levels) field
for all the employees in the company.

8.34 Changing the foreign key

In Section 6.3.3, we made a provisional
commitment to use a concatenated key
consisting of emp_fname + emp lname to
uniquely identify employees.

Now that we have created a link to the payroll
system and have had the opportunity to see the
fields and data types used in the system, we can
make a more informed decision about what
field to use as a foreign key. Specifically, we
know that a field called EMP_ID exists and can
be used to uniquely identify employees in the
organization.
@ Remember that Acckss, like most
databases, ignores the case of field names
and other database objects. Thus, it does
not matter that you named your fields
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using lower case whereas the fields in the

dBASE IV file are named using upper case.

8.3.4.1 Concatenated foreign keys revisited

Before we change the foreign key, we are going
to take the opportunity to revisit the topic of
declaring relationships for concatenated keys.

'@ Show me (lesson8-4.avi)

25Ensure that all tables are closed. Then
open the relationships window.

26Use the Show Table button add the new
Employees table to the relationship
window.

27Multi-select the foreign key on the “one”
side (that is, hold down the Control key and
click on EMP_FNAME and EMP_LNAME in the
Employees table).

28Drag the fields on to the “many” side
(the Regions table).

29|n the “Edit Relationships” dialog, make
sure the correct fields in both tables are
selected, as shown in Figure 8.12.

Although AccEss selects the correct fields
when a single-field foreign key is used, it
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FIGURE 8.12: Ensure the correct fields are
selected for the relationship.

Relationships EHE
Tahle/Cuery: Related TaRla i gry:
Employees |Hegions n
EMP_LMAME Emp_lname Cancel
EMP_FNAME Emp_fname

3

I Enfarce Referential Integrity—————————

Join Type... |

™| Cascade lUpdate Related Fields

™| Cascade Delete Related Records

Relationship Type: Indeterminate

does not do a very good job of selecting
fields when multiple fields are used. As a
consequence, you must complete the step
shown in Figure 8.12 manually.

You will notice that the check boxes for
specifying referential integrity and cascading
deletes are disabled.

®

Since ACCESS is unable to automatically
enforce referential integrity for linked
tables, you have to write your own
routines in a programming language or
use other techniques (discussed in later
lessons) to achieve this functionality.
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8.3.4.2 Using EMP_ID as aforeign key

Changing foreign keys in a fully-implemented
database application is much like changing the
plumbing in an old house—it is hard, messy work
and if all goes well, no one can tell the
difference. On the other hand, if things do not
go well...

30Right click the relationship you created
in Section 8.3.4.1 and select Delete.

Since EMP_FNAME and EMP_LNAME are no longer
going to be used as the foreign key, they no
longer belong in the Regions table.

31 Switch to the database window and open
the rRegions table in design mode.

325elect EMP_FNAME and EMP_LNAME (use
the field selectors to the left of the field
names) and press delete. Ignore any
warning messages that appear about
deleting indexes.

33Create a new field called rRepID and set
its data type to Long Integer. The field will
contain the EMp_1ID of the employee
representing the region.

@ The pros and cons of “ReplID” as a field
name are discussed in Section 8.4.

Discussion: Naming consistency across multiple

340pen the relationships window and
create a relationship between
Employees.EMP_ID and Regions.RepID.

8.4 Discussion: Naming consistency
across muitiple systems

In the exercises above, you created a field
called repID to store the employee number of
the individual responsible for each sales region.
In the human resources database, however,
employee numbers are stored in a field called
EMP_ID.

You can create a relationship between the
Regions.RepID and Employees .EMP_ID fields
as long as the two have exactly the same data
type (in this case, Long Integer). That is, fields
in a relationship do not need to have the same
name. The downside of using different field
names is that it is not obvious that the two
fields contain the same data or are related in
any way. On the positive side, the name RepID
makes it clear that the field contains the ID of
the sales representative for the region.

As a general rule of thumb, it is best to use the
same name for the same piece of data. But in
large organizations (or even in small
organizations in which application development
is decentralized), it is very hard to get people
to converge on a single naming scheme without
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making an large invest in an organization-wide
data model

@ Many CASE tools have a repository for
attribute alias. For example, the fact that
RepID is an alias for EMP_ID could be
stored in the CASE tool for future
reference.

Although you have imported customer data,
recall that the spreadsheet does not contain
any information about the regions to which
customers have been assigned.

35Add the following information to the
Customers table:

Customer name Region code
Sam's Stock Pot C
Loonie Mart #107 K
Rosch Dry Goods Inc. E
Gadgets “R” Us C
The Chef's Assistant N

The situation is similar for the rRegions table:
although you have created the repiD field to
store the EMP_1ID values of each region’s sales
rep, you have not yet populated the
Regions.RepID column.

Application to the project
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36Add the following information to the
Regions table:

Region EMP_ID of sales rep
Central 9
East 3
Key 9
North 4
South NULL
West 10

Note that the there is currently no sales
rep assigned to the South region. To
record this fact in the Regions table,
simply leave RepID blank for the South
region (i.e., do not try to type N-U-L-L
into the field).

37Ensure you have modified the field
properties of the tables you have imported.
For example, the names, data types, and
lengths of the fields in the Products table
need to be changed before relationships are
created.

@ An input mask is not recommended for
ProductID for two reasons. First, the
field is only partially structured so there
is little you can do to constrain values.
Second, as you will see later on, it is
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better to have users pick valid
ProductIDs values from a list.

If you ignore the recommendation above
and decide to create an input mask for
the ProductiD field, ensure you
understand the implications of

Section 5.4.6.2.

At this point, all your master tables should be
populated. Do not worry about populating your
transaction tables yet—this is what we are
building the order entry system for.

@ For the purpose of the assignment, the

term “transaction” tables refers to tables
that contain information about individual
transactions (e.g., Orders,
OrderDetails). “Master” tables, in
contrast, are tables that contain
relatively stable, non-transactional
information (e.g., Customers, Products).

Application to the project
19 of 20
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< Lesson 9: Client/server and 0DBC

9.1 Introduction:

The great thing about AccEess is that it provides
powerful and easy-to-use tools for organizing
data, creating forms, producing reports, and
automating tasks. These desktop tools are a
significant improvement over the arcane
command-line interfaces that ship with many
industrial-strength database systems.

The not-so-great thing about AccCEss is that the
database engine itself it is not designed to
support high transaction volumes or a large
number of simultaneous users. For example,
one simply could not run an airline reservation
system on top of an ACCESs database.

Fortunately, ACCESs can play the role of the
“client” when connecting to an industrial-
strength client/server database. The
implication is that you can continue to work
within Access without having to store multiple
copies of your organization’s data in multiple
independent desktop database systems.
Instead, many desktop systems can link to a
single source of data that is stored and
administered centrally.

@ You had a glimpse of how this might work
in Section 8.3.3 when you created a link

© Michael Brydon (mjbrydon@sfu.ca)
Last update: 06-Oct-22

to a dBASE IV file containing payroll data.
However, dBAsE IV is definitely not a
client/server database and the file we
linked to was on the same machine as the
AccCEess database. Client/server databases
are designed to be used by multiple
simultaneous users over network
connections.

In order to use ACCESS to connect to a database
server over a network, you need something
called middleware. In this demonstration, we
are going to use Open Database Connectivity
(ODBC) middleware to create a link to data on a
different computer using a different operating
system and running a different DBMS.

9.11 Doing versus demonstration

What | used to do with my students is provide
them with the Internet Protocol (IP) address of
a SQL SERVER database server, give them a valid
user name and password for the server, and
make them create an ODBC connection to the
SQL SERVER database over the Internet. Although
this was certainly a cool exercise when it
worked, the more typical outcome was
conflicting ODBC driver versions, flaky
networks, and frustration. And all these

1o0f 18
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problems occurred in (what was supposed to be)
a standardized computing lab environment.

@ Client/server computing relies on reliable
high-speed network connections between
the clients and the server. Without robust
networking infrastructure, and
compatible middleware, client/server is
more trouble than it is worth.

My new approach is to simply demonstrate the
process of setting up an ODBC connection to a
client/server database. Although a passive
demonstration is no substitute for hands-on
experience, it is simply not practical to let
everyone who works through these tutorials
access my database server.

Of course, it is possible to set up your own
client/server database in order to work through
this lesson." Just be warned that setting up a
client/server database server is tricky and is
probably not worth the effort and angst at this
early stage.

T Access 2000 includes a client/server database—the
MICROSOFT DATA ENGINE (MSDE)—on the installation CD-
ROM. Although MSDE is a scaled down version of
MicrosOFT’s flagship database product, SQL SERVER,
AccEss 2000 continues to use its own JET database
engine by default.

Introduction:
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You are not expected to perform the
exercises in this lesson. Instead, you
should just sit on your hands and follow
along.

9.12 The client-server environment

To set the stage for the demonstration, let us
assume the following: Instead of storing your
employee data in a payroll system built on top
of dBasE IV files, you purchased the human
resources module from an enterprise resources
planning (ERP) vendor like ORACLE, PEOPLESOFT or
SAP.

@ At their core, ERP systems are simply
standardized applications that run on top
of large, integrated relational database
systems.

In this scenario, we are assuming that you want
to by-pass the ERP application and read its
underlying database directly. In this way, you
can use up-to-date employee information in the
order entry application that you are building.

9.121

Assume that the relational DBMS being used by
the ERP system is INTERBASE. Since INTERBASE is
open-source software, it can be freely
downloaded.
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@ Typically, companies that spend tens of

millions of dollars on ERP installations do
not decide to run the whole thing on top
of an open-source database they
downloaded from the Internet (although
this may be changing). | am using
INTERBASE as an example because—who
knows—you may want to download a copy
and try the exercises in this lesson at
some point in the future when you have a
whole weekend to waste.

Before we connect to the database server, there
are a handful of technical details we should
know about the server itself:

» The database server is running INTERBASE
version 6.0 on top of the LINUX operating
system (downloaded from ReDHAT)."

e Assume that the IP address of the database
server is misux.bus.sfu.ca.

» Aview called saLES_REPS has been created
to show only those employees classified as

Rather than being an industrial-strength ERP
platform, this machine is a crummy old Pentium 120
that | use for development purposes. Since it is an
unwanted machine (without a monitor or a mouse)
running an open-source DBMS on top of an open-
source operating system, the total cost to build the
database server was negligible.

Introduction:
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sales people and to hide confidential
information about pay levels.

@ Views and queries will be discussed in

greater detail in Lesson 10. Briefly, a view
is like a “virtual table” that is used to
filter and organize data from one or more
database tables. For example, a view
could provide the data in the Employees
table sorted by last name. A second view
could show the same data sorted by
employee number. The important thing is
that neither view changes the ordering or
the structure of the data in the
Employees table.

e An ODBC driver to communicate with the

database server has been purchased and
installed on the client machine. In this
example, the INTERBASE ODBC driver has
been provided by third-party company
called EASYSOFT.

@ Although the high-level language used for

creating tables and queries is
standardized across all major DBMS
vendors, the low-level languages and
interfaces required for client/server
communication are far from
standardized. Consequently, a special
ODBC driver is required to translate
standard high-level commands into the
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idiosyncratic low-level commands
required by each DBMS.

9.12.2 Setting up an ODBC connection

To get data from the database server to the

client machine and into a program like

MICROSOFT ACCESS, some infrastructure has to be

in place:

1. The client computer has to know how to
find the database server on the network.

2. The server needs some means of
authenticating the client application as a
user. Not just anyone should be able to log
into the server and download payroll
information.

3. Some form of network transport has to be
provided so that my client computer can
send the server instructions and the server
can send back data.

4. The data received from the server must be
reassembled into rows and columns.

Fortunately, all of this infrastructure is provided
by the ODBC middleware. The ODBC standard is
discussed in greater detail in Section 9.4.1. At
this point, you can think ODBC as an adapter
that permits different systems from different
vendors to be linked together, as shown in
Figure 9.1.

Introduction:
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FIGURE 9.1: The role of ODBC software in a
client/server connection.

The client
program
communicates
with the ODBC
Driver Manager
that is installed on

Client Program (ACCESS) all WiNbows
7 computers.

ODBC Driver Manager "D

SQL Serverl Oracle | InterBase DSN

Client computer
running Access

The ODBC Driver
Manager
communicates
with the
EASYSOFT
INTERBASE ODBC
driver installed on
the client. Other
ODBC drivers
may also be
installed.

the Internet

Database server
running InterBase

The ODBC driver communicates over the Internet
with the INTERBASE DBMS running on the database
server.
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9.2 learning objectives

® see how an ODBC data source is
configured in WINDOWS.

® understand how ACCESS can be used as a
front-end to a client/server database

® see how easy it is to change the data
source when using the ODBC
infrastructure

® see how other WINDOWS applications can
use an ODBC connection

@® gain a basic understanding of what
ODBC middleware is and how it is used

9.3.1 Linking to a client/server datahase

To connect the database server, | must first
define a “data source name” (DSN) on the client
machine. The DSN simply permits me to specify
and save important details concerning the
connection, such as the server name, the user
name that should be used to log into the server,
and so on.

'@ Show me (lesson9-1.avi)

1 First, | invoke the ODBC Data Source
Administrator Tool from the WiNDOWS
Control Panel.

Learning objectives
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2I select the System DSN tab and press the
Add button, as shown on the left-hand side
of Figure 9.2.

@ If you are wondering what all the tabs are
for in “ODBC Data Source Administrator”
window in Figure 9.2, there are two

different ways to save the DSN
information for a particular database
connection: in the WINDOWS registry
(“Machine DSN”) and to a small text file
(“File DSN”’). Machine DSNs can be further
subdivided into those that can be seen
and used by all users of a system (“System
DSN”) and those that are specific to a
particular user (“User DSN”). The basic
function of the DSN is the same in all
cases, however.

9.3.1.1 Specifying the data source details

3I select a driver that is designed to
communicate with the DBMS running on the
server. In this case, | select the EASYSOFT
INTERBASE version 6.0 driver, as shown on the
right-hand side of Figure 9.2.

@ From a pricing point of view, there are
three types of ODBC drivers: free,
expensive, and insanely expensive. ACCESS
automatically installs free ODBC drivers
for a number of database systems,
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FIGURE 9.2: Create a new data source name (DSN) for the database server.

€ 0DBC Data Source Administrator
User SN Swstem DSM | Fils DSN I Driversl Tracingl Connection Poolingl About I

System Data Sources:

Mame | Driver \ /_l-» Add... |

V Fremove |

z Select System DSN to Contgre._|
create a data source that is -

available to all users of the
computer and press Add.

An DDBC System data source stores information about how to connect to
the indicated data provider. A System data source iz vizible to all uzers
on this machine, including MT services.

[ 71|

QK I Cancel | Apply | Help

6 of 18
— 1 Open the ODBC Administrator
from the WINDOWS control panel.
Select a driver for which you want to set up a data source.
Mame | W ;I
Diriver do Microzoft Excel[* xlz] 4,
Diriver do Microzoft Paradox [*.db | 4,
Diriver para o Microzoft Yisual FoxPra E.
tIBE ODBC 1.
4
4.
Micrpzoft dBase Driver [*.dbf] 4,
Micyozoft dBase WFF Driver [*.dbf] E.
Migrozoft dBase-Treiber [*.dbf] 4, -
hifrmenft Eumal Mriar 12 ule] _AI_I
3

Scroll through the list of ODBC drivers
installed on the client machine and find the
ODBC driver for INTERBASE.

3

including MICROSOFT SQL SERVER and ORACLE
(although you need a client license from
ORACLE to use the ODBC driver). Prices for
third-party drivers can run into the
hundreds of thousands of dollars (I am not
kidding). The EASYSOFT driver retails for
about US$100 and several open-source

< Back I Finizh I

Cancel

drivers for INTERBASE are under
development.

4I click the Finish button to exit the ODBC
Data Source Administrator Tool.
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Next, the configuration tool for the EASYSOFT
driver takes over from the ODBC Data Source
Administrator. The EASYSOFT dialog collects
additional information that is specific to
INTERBASE database servers.

5First, | enter a name for the DSN and a
description. Then | type in the Internet
address of the database server
(misux.bus.sfu.ca) and the location of
the target database on the server (/home/
brydon/IBData/Payroll.gdb), as shown in
Figure 9.3.

6Then, | enter a valid user name and
password.

Like all client/server databases, INTERBASE
has a robust security infrastructure. The
“2NP” account used in this example has
been granted read-only access to the
SALES_REPS view, but no access to other,
more sensitive information such as that
contained in the paY EMPs table.

7Finally, | press the Test button to make sure
| have entered the DSN information
correctly. The good news is shown in
Figure 9.4.

Since the test was successful, | have a working
ODBC connection to a remote database.

Exercises
7 of 18

FIGURE 9.3: Enter the InterBase-specific
information required to make a connection
to the server.

[ Easysoft Interbase DSN Setup EHE
DSN: |Sales Emplopees
Description: |a read-only list of sales reps from the payroll spstem

Database: | mizLx. busz. sfu.ca: shomebrydon/ibdata/Payrall. gdb

User Mamey |2NP

With (5 chema: r Mo ait: r
Dialect: I 3 'l Pre |BE MetaD ata: r
Exgoute Proc: r Leave Quates: r

Character Set: I

_Tést | ok |

Cancel | Help |

1 Enter the location of the database (including
the IP address of the server and the location
of the database file on the server).

@ The nice thing about using the Internet

protocol (TCP/IP) to identify the location
of the server is that the server can be
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FIGURE 9.4: Test the ODBC connection to
ensure it works.

[ Easysoft Setup Test [ %]

@ Connect test completed successfully

anywhere in the world. As long as | have
the server’s IP address (in this case,
misux.bus.sfu.ca Or 142.58.223.133),
| can access the data.

9.3.1.2 Using the ODBC connection to create a
linked tahle

Now that an ODBC link is in place, it can be
used by any program that supports the ODBC
standard, such all MICROSOFT OFFICE applications,
high-end statistics packages, even the shipping
software provided by many courier companies.
In my case, | want to use the ODBC connection
to create a linked table in ACCESs.

'@ Show me (lesson9-2.avi)

8I return to ACCess and initiate the linked
table dialog as you did in Section 8.3.3.

Exercises
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9Instead of selecting a specific file type in
the “Link” dialog, | select “ODBC
Database”.

When | select an OBDC data source, a list of
both “machine” and “file” data sources pops

up.

1 OI select the Machine Data Source tab and
find the DSN of the payroll system
connection | set up earlier, as shown in
Figure 9.5.

If everything goes well, AcCEss will use the ODBC
link to request a list of tables and views in the
payroll database. As Figure 9.6 shows, some of
the tables are system tables (prefixed by RDBS).
System tables contain data used by the DBMS
itself and are of little interest to us.

1 1 | select the sALES_REP view, as shown in
Figure 9.6.

Unlike tables, views do not have a primary key
defined. Thus, | am asked to select one field
(e.g., EMP_ID) as the “unique record identifier”
for the purpose of the linked table, as shown in
Figure 9.7.

Note that the icon for the ODBC linked
table is different than that of the other
tables in the AccEess database.
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FIGURE 9.5: Use the ODBC connection as the
data source for the linked table.

Select Data Source EHE
File Data Source  Machine Data Source |

Drata Source Mame | Type | Description |
dBASE Files Uszer

dB ase Files - Wword Uszer

Excel Files Uszer

FoxPro Files - word Uszer

M5 Access Database Uszer

Sales Emplovees Spstern  aread-only list of zales reps from the ..

y atabaze Samples Uszer
‘isufFoxPro D atabase Uszer

“isudl FoxPro Tables Uszer

Mew..

A Machine Data Source iz specific to thiz machine, and cannot be shared.
"Uszar' data sources are specific to a uger on thiz machine. "System' data
zourges can be uged by all uzers on this machine, or by a system-wide service.

Cancel | Help

o]
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FIGURE 9.6: Create links to one or more
tables in the remote database.

@ The ODBC driver returns all the tables in
the database, including the system tables.

Link Tables EHE
Tables |
ROE$RELATION_FIELDS =] oK I
RDE$RELATIONS
RDE$ROLES Cancel |
RDE$SECLRITY_CLASSES
RDESTRANSACTIONS
RDE$TRIGGER_MESSAGES
RDE$TRIGGERS | SEEEEel |
RDE§TYPES

Deselect Al |

™ save password

RDE$USER_PRIVILEGES
ROE$VIEW RELATIONS

Select Machine Data Source and find the
payroll system | set up in the previous section.

1 2To demonstrate the security features of
the linked table, | open it in data sheet
mode and make a change to one of the
records. As Figure 9.8 shows, the “2NP”
account is permitted to view, but not
change the data on the server.

\

Select the SALES_REP
table (which is actually a
view) and press OK.

@ If the database administer were to grant

modify privileges to the “2NP” account,
the Access application could be used to
add, modify, and delete data from the
remote database. Although such
functionality does not make sense in the
context of payroll data, there are other
situations in which an ACCEss front-end to
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FIGURE 9.7: Select a field to be the unique
record identifier for the SALES REP linked
table.

Select Unigue Record Identifier EHE

Fields in kable 'SALES_REPS':
EMP_FNAME Cancel |

EMP_LMAME

To ensure data integrity and to update records, you
must choose a field or fields that uniguely identify each
record, Select up to ten fields,

FIGURE 9.8: User “2NP” does not have update permission on the Employees table.

U SALES REPS : Table
EMP_ID EMP_FNAME | EMP_LNAME
3 Jocelyn Scorer

4 Bil Milliarm
9 :@
10| Sabing

[Easysoft][Interbase]na permission For
updatefwrite access to table SALES_REPS (#-551)

Order Entry ;ysten1
| o |

Y

Multiple error messages are received

when the “2NP” user account attempts to

make a change to the data.

ODBC--update on a linked table 'SALES_REPS'
failed.

[ o |
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a client/server database is extremely
convenient.

Accessing data over a network is bound to
be slower than accessing a local copy. In
some cases, network delays or
unreliability make client/server access
infeasible. In such situations, data
replication and synchronization become
very attractive technologies.

®

9.3.2 Changing the target datahase

To illustrate the power of middleware, assume
that you have built additional ACCESS objects
(such as queries, reports, and forms) on top of
the saLES_REPS linked table. Assume as well
that the people in charge of the ERP system
decide to switch from an INTERBASE DBMS to
MICROSOFT SQL SERVER on a different machine. In
this section, | will demonstrate how easy it is
incorporate this change into an ACCESS
application.

'@ Show me (lesson9-3.avi)

1 3First, | create a new DSN. However,
instead of using the INTERBASE driver, | use
the SQL SERVER driver that ships with ACCESS.

1 4I fill in the SQL SERVER-specific dialog
boxes provided by the ODBC driver required

Exercises
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to fully specify the DSN, as shown in
Figure 9.9 and Figure 9.10.

As Figure 9.9 illustrates, each ODBC
driver requires slightly different DSN
information. For example, SQL SERVER
supports multiple network protocols and
therefore requires that the desired
network protocol be specified in the DSN.

®

1 5I delete the existing linked table (which,
of course, has no effect whatsoever on the
table stored on the database server) and
create a new link using the SQL SERVER DSN,
just as in Section 9.3.1.2.

At the end of the process—which is only
superficially different from the INTERBASE
example—I have a linked table with the same
data as before. In most cases, no additional
changes are required to my ACCESS application—
that is, all my queries, forms, reports, and
VISUAL BasIC programs work just as they did when
| was running INTERBASE off a LINUX machine.

9.3.3 Changing the client application

Once an ODBC data source is set up on the
client computer, it is possible for other
applications to use the same connection. In this
section, | will use an ODBC connection to bring
employee information into MICROSOFT EXCEL. It is
important to note that the techniques shown
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FIGURE 9.9: Create a new DSN using the SQL SERVER ODBC driver (part 1)

Create New Data Source E

Select a driver for which you want to set Ela source.

Mame
Microsoft FosPro WFP

3l FoxPro Diriver
ual FouPro-Treiber

< Back I Finizh I

12 of 18
Select the ODBC driver
for MICROSOFT SQL
SERVER.
Create a New Data Source to SOL Server E

Thiz wizard will help you create an ODBLC data source that you can use to
connect to SOL Server.

‘what name do you want to use to refer to the data source?

Mame: ISaIes Employees 2

How do you want to describe the data source?

Description: Ia read-only list of sales reps from the payrol system

‘wihich SOL Server do you want to connect to?

Create a new DSN for the
SQL Server machine.

Server: Ibrydon.bus.sfu.ca j
’WI Mext » | Cancel | Help |

below can be used to bring data into WORD
(e.g., for a mail merge) or virtually any other
WINDOWS program.

'@ Show me (lesson9-4.avi)

1 6I start by opening a new worksheet in
EXCEL and selecting Data — Get External
Data — Create New Query from EXCEL’s
main menu.

Rather than having their own functionality for
handling ODBC connections, all OFFICE
applications except ACCESS rely on a separate
program called MICROSOFT QUERY to do the dirty
work.
@ Like many of the helper and add-in
programs in OFFICE, MICROSOFT QUERY may
or may not have been installed when you
installed OFFICE. If you get an error
message similar to the one shown in
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FIGURE 9.10: Create a new DSN using the SQL SERVER ODBC driver (part 2)

Create a New Data Source to SOL Server E

How should SGL Server verify the authenticity of the login 107

Enter a valid user name and
password that can be used to
© With Windows NT authentication using the access the database server.

< with SOL Server authentication
entered by the uzer.

a login |0 and pazsword

Ta change the network library yéed to communicate with SOL B IEETTLFRLTETSE LT ITE) ] [ %]
click Client Configuration.
Client Configural Server alias: Ibrydon.bus.sfu.ca
v Cannect ta SUL Server to obtain default settings for the - . - ;
additional configuration options. Network libraries Connection p
Lagin 1D: |2NP € Named Pipes Camputer name; Ibrydon.bus.sfu.ca
Passward: [~ & TCRAP
€ Multiprotocol Paort number: |1433
< Back IWI Cancel | || : ::\;::::LWHSW
" Baryan VINES
4 Select a network protocol for the ;Eii”f‘/,
ODBC connection and setthe ~ ——
parameters of the connection. [0k | concel | Heb |
Figure 9.11, you must re-run the setup 1 7From within MICROSOFT QUERY, | select the
program from the OFFICE CD-ROM, as file DSN called sales Employees 3 from
shown in Figure 9.12. the list, as shown on the left-hand side of
Figure 9.13.
Assume that | am using EXCEL 97 and that | have
created a “file DSN” that is identical in every 1 8I then expand a table and select the
way to the “system DSN” created in columns | want to include in my
Section 9.3.1.1 (except that file DSNs are saved spreadsheet, as shown on the right-hand
to a text file rather than to the WINDOWS side of Figure 9.13.

registry).
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FIGURE 9.11: MICROSOFT QUERY is not installed
on the computer.

Microsoft Excel B

Microsoft Excel could not start Microsoft Query because it is not

installed. Toinstall it, run Setup again and select the Microsoft
° Query option in the Data Access category, I Microsoft Query is

already installed, run it standalone to force it to register with the

syskem,
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FIGURE 9.13: Use the INTERBASE ODBC connection to bring data into MICROSOFT QUERY.

Choose Data Source

Ok

D atabazes | Queries I

<Mew Data Source:

dBase Files - Word [not sharable]
FouPro Files - Word [not sharable)
M5 Access Database [not sharable

Cancel

Browse...

il

Query Wizard - Choose Columns

Create a file DSN that links to the INTERBASE
server. Save it as Sales Employees 3.

pal=1 O
Wizual FilPro Databaze [not sharable] Options... ‘what columns of data do pou want to include in pour queny?
Visual FiPro Tables [not sharable] Available tables and columns: Columns in your guery:
PaY_EMPS > | [EMP_ID A
=] EMP_FMAME j
< | EMP_LMAME
@I V' Use the Query Wizard to create/edit queries
<{ |
2 When prompted by MICROSOFT QUERY for a data
source, select the sales Employees 3 DSN.  prvish of datain selected column

Select the table (or view) and the fields that you
want to be shown in the spreadsheet.

| ¥

@)

Cancel

Ereview Hav | < Back I Mest > I
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FIGURE 9.12: Re-run the OFFICE setu

Microsoft Office 97 Setup [ %] 1

goft Dffice 97 installation

v

Drescription]

1605K | | Database Drivers and utiities th
21875 K let you copnect to data in a var
074K of different formats.
30781 K
44180 K
2B417 K
T194 K

125K

Change Option...

Select All

2904 K x|

" Dffice Toals

Folder for Currently Selected Option:
(E:\Program FileshMicrosoft Dffice S7ADfficeALibranAM S Query Shiemae Rolder.

Space required on C: TrIA9E Components to Add:
Space available on C: 999399 K. Components to Remove:

Lontinue I Cancel
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p program to install MICROSOFT QUERY.

Re-run the OFFICE setup program
and select Add/Remove.

Select the “Data Access” entry and
press Change Option.

Ensure MICROSOFT QUERY is
checked and press OK to
install the component

Microsoft Office 97 - Data Access

Irv the Options list, selecthe items you want installed; clear the items you want to be removed.

A grayed box with a cheek indicates that only part of the component will be installed. To select
all components in the Ogtion list, click Select Al

Options: Description:

[" Database Drivers An application that helps you
‘K Mi Guerny IEAEL & | retiieve data from external data

|7 Data Access Objects for Visual Basic 3298 K \s’surges for use in Microsaft Excel or
ord.

Change Optiorn... |

Select Al |

Folder for Currently Selected Option:
(E:\Program FileshMicrosoft Dffice S7ADfficeALibrary A5 Query Cenoe B | ‘

Space required on C: 4716 K Components to Add: 1
Space available on C: 999399 K. Components to Remove: 1]

()8 I Cancel |
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Unlike ACCESS, MICROSOFT QUERY hides the 1 9I select a location in the spreadsheet and
system tables (e.g., the data magically appears.

RDB$CHECK_CONSTRAINTS) by default.
20To make sure | have the most up-to-date

MICROSOFT QUERY asks me if | want to filter and data from the database, | press the Refresh
sort the data and where | want the data to be Data button on the “External Data” toolbar,
placed in the spreadsheet. as shown in Figure 9.14.
FIGURE 9.14: Data from
ﬁ File Edit View Insert Format Tools Data Window Help =18l x] the database server is
DEESRY $BRC| o « 0® (=443 I0eH - B copied into the
Arial - 10 v| B I U |§ == | $ % , tan o - . é - Spreadsheet.
BS | =| Sahine
A B © 8] E F G H . q ag
| 1 [EMP_ID lEMP_FNAMEIEMP_LNAME| | | | | = 1 Specify the location within
| 2 | 3| Jacelyn Scorer g the EXCEL worksheet for
E 4 Bil Williams rp—— 5 the data returned by
4 5B Sidh
E 1D|S§Eine _l\a’:llertleuve E[?]| ! % ﬁj a | MlCROSOFT QUERY.
| B |
% ‘¥ Press the Refresh Data
Ex | button to re-query the
% source database.
12
13
14| @ Changes to the database
| 15| are not automatically
% noticed by the ODBC
14| «[» [¥i]Sheet1  Ghestz £ Sheeta 14] connection. Hence the
Ready = ¢ r need to refresh.
The flow of information from the database to the data to appear in the spreadsheet (once the

the spreadsheet is one-way. That is, if a change Refresh Data button is pressed). However, if
is made to the payroll system, the changes to the data in the spreadsheet is changed, none of
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the changes are saved back to the database.
Moreover, any changes to the data in the
spreadsheet are overwritten the next time the
data is refreshed.

@ With a surprisingly small amount of

programming within EXCEL, it is possible to
use the ODBC connection to update the
client/server database from the
spreadsheet. However, given the lack of
structure and control in spreadsheets, it
is not clear that using EXCEL as a two-way
front-end to your data is a good idea. In
the case of payroll data that is feeding an
ERP system, anything other than read-
only access is a very bad idea.

9.4 Discussion

9.41 ODBC and client/server datahases

If you accept the premise that data is an
organizational resource, then the notion of
many users working with (and hoarding) their
own personal copies of data on their desktops is
bound to be troubling. And so it should be.

An elegant way around this centralization/
decentralization dilemma is to use ACCESS as the
front-end to tables stored on a centrally
maintained, industrial strength, multi-user
DBMS. In this way, users can continue to work
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17 of 18

with ACCEess as if the tables were stored locally.
However, in reality, they are looking at and
interacting with the same data as everyone else
in the organization.

ODBC (open database connectivity) is a
MiCcROsOFT-developed standard that provides a
common interface to virtually all databases.
The key to ODBC is drivers that translate basic
database query commands into commands
understood by the particular data source at the
other end of the wire.

As long as you have the correct ODBC driver and
can generate ODBC-compliant commands, you
really do not have to know anything about the
source of the data—it could be ORACLE, it could
be MICROSOFT SQL SERVER, it could be one of
hundreds of other types of data storages
systems.

There is plenty of information on ODBC on the
MICROSOFT web site. ORACLE, on the other hand,
prefers to more or less deny the existence of
ODBC. Not surprisingly, there are a number of
third-party vendors of ODBC software that
neatly bridge the ideological chasm between
MICROSOFT and other database vendors such as
ORACLE. For example, both MERANT (formerly
INTERSOLY) and Vancouver’s own SIMBA provide
middleware products that take care of many of
the frustrating client/server networking issues
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as well as provide ODBC — native database
translation.

@ MICROSOFT is in the process of superseding
ODBC with new standards (e.g., OLE DB
and ADO). Check the MICROSOFT web site
for the latest information on this ever-
changing alphabet soup of data-access
standards and middleware. You will gain
some experience with ADO in Lesson 28.

942 The M2M Internet

Much of the discussion about the Internet to
date has been around the use of browsers to
surf the world wide web (WWW)." Business
models based on the web—such as “business to
consumer” (B2C)—rely on people
communicating with machines over a network
that is essentially free and ubiquitous (at least
in some parts of the world).

In this lesson, you have seen a different use of
the Internet: machine-to-machine (M2M)
communication over the same TCP/IP networks
that carry the traffic from million of web
surfers. The potential of machine-to-machine
communication over a wide-area network such
as the Internet is huge: many things are possible

1 Indeed, “surfing the web” is so common that the
term has ceased to be regarded as a mixed
metaphor.

Discussion
18 of 18

including software-on-demand, distributed
databases, distributed computation (e.g.,
SETI@Home), interactive gaming, and the list
goes on and on.



¢ Lesson 10: Basic queries using QBE

10.1 Introduction: Using queries to get the
information you need

At first glance, it appears that splitting
information into multiple tables and
relationships creates more of a headache than
it is worth. People generally like to have all the
information they require on one screen (like a
spreadsheet, for instance); they do not want to
have to know about multiple tables, foreign
keys, relationships, and so on.

Saved queries address this problem. Queries
allow the user to join data from one or more
tables, order the data in different ways,
calculate new fields, and specify criteria to
filter out certain records. The important thing
to keep in mind is that a query contains no
data—it merely reorganizes the data from the
table (or tables) on which it is built without
changing the “underlying tables” in any way.

Once a query is defined and saved, it can be
used in exactly the same way as a table.
Because of this, it is useful to think of queries
as “virtual tables”. Indeed, in the majority of
DBMSes, saved queries are called views because
they allow different users and different
applications to have different views of the same
data.

© Michael Brydon (mjbrydon@sfu.ca)
Last update: 06-Oct-22

10.2 Learning ohjectives
@ create different types of queries

® understand how queries can be used to
answer questions

® develop a naming convention for
queries

® understand the difference between an
“updatable” and “non-updatable”
recordset

103 Exercises
10.3.1 Creating a query

'@ Show me (lesson10-1.avi)

1 Use the New button in the Queries pane of
the database window to create a new query
as shown in Figure 10.1.

ZAdd the Products table to the query as
shown in Figure 10.2.

3Examine the basic elements of the query
design screen as shown in Figure 10.3.

1o0f 18
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FIGURE 10.1: Create a new query.

g OrderEntry : Database

= [0l Press the New

button to create a

Select the
Queries tab in Tables Queries | Farms | B Reportsl 72 Macros | it Modulesl
the database [
window. New Query [Z]x]
; ’/' Siple y Wiza_rd 4
P G ot
the query W|ZardS Create a new query without d Unmatched Query Wizard
at th|s point_ using a wizard.
Queries are very _//
important and it

is best to learn to
create them from

o]

DEEn |

new query.
[SEsiEn

[ew

Cancel

scratch.

4Save your query (Ctrl-S) using the name

gryBasics.

@ The queries you build in these exercises
are for practice only. That is, they are not
used in your order entry project and it is
not absolutely critical that they be saved
as part of your database. On the other
hand, there is little reason not to save
them.

10.3.2 Five fundamental query operations

In the following sections, you are introduced to
five fundamental query operations: projection,
selection, sorting, joining, and calculated
fields. The operations are fundamental in the
sense that they are supported by all relational
database systems.

10.3.2.1 Projection

Projecting a field into a query simply means
including it in the query definition. The ability
to base a query on a subset of the fields in an
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FIGURE 10.2: Add tables to your query using the “show table” dialog.

1 Add the Products table to the query by selecting
it and pressing Add (alternatively, you can simply
double-click on the table you want to add).

Show Table

[ 7]x]
Tablesl Queriesl Bothl add
Customers QDL

Employees
Employees_Local
OrderDetails
Crders

Regions

Press Close
when done.

The “show table” window is “modal”—you can not
do anything else in a WINDOWS application until a
modal window is closed.

underlying table (or tables) is particularly
useful when dealing with tables that contain
some information that is confidential and some
that is not confidential.

For instance, the pay_EMPs table you used in
Section 8.3.3 contains a field describing the

employee’s pay level. If you created a saved
query that projected all the employee fields

The “show table” dialog is always
available from the Query — Show Table
menu. Alternatively, you can press the
“show table” button on the tool bar.

&, Microsoft Access

” File Edit Miew Insert | Que
s~ @& (5 00y

= === show Table..
Sl or 1

Tools Window Help

AR

Femaye Table

Select Query

B ¥ Make-Table Query, ..
1 Update Query

dh ! append Query...
! Delete Query

SQL Specific 3

—— _
itk E parameters... :':
Tahla: T I

except EMP_PAY LE and gave users permission
to view the saved query instead of the

PAY EMPS table, then unauthorized users would
have no way of viewing sensitive pay
information.

Recall that a view called sALES_REPS was
used in Lesson 9 to show only the



ﬁ Basic queries using QBE

employees names and ID numbers from
the pay_EMps table.

'@ Show me (lesson10-2.avi)

5Perform the steps shown in Figure 10.4 to
project the ProductID, Description, and
UnitPrice fields into the query definition.

GSelect View — Datasheet from the menu to
see the results of the query. Alternatively,
press the datasheet icon () on the tool
bar.

Exercises
4 0f 18

7Select View — Query Design to return to
design mode. Alternatively, press the design
icon (&£]) on the tool bar.

10.3.2.2 Selection

You select records by specifying conditions that
each record must satisfy in order to be included
in the results set. To achieve this in “query-by-
example”, you enter examples of the results
you desire into the criteria row.

'@ Show me (lesson10-3.avi)

FIGURE 10.4: Project a subset of the available fields into the query definition.

@ To project all the fields in the
Products table (including any
that might be added to the table

=8 gryBasics : Select Query M=l E3 |

1 Select the field you wish
to project and drag it into

aﬂer thIS qUery iS Created) drag the escription the ue deﬁnition r|d
asterisk (*) into the query definition Bnﬁt f’t AIte?natR;ely, double?—click
gr|d. UnitPrice the f|e|d i
r |
To save time when projecting oo fProdustD Dessrplin = -
fields, multi-select (by holding Sort:
down the Ctrl key when selecting) oo O
and drag all the fields as a group. or _ILI
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FIGURE 10.3: The basic elements of the query design screen.

3= Queryl : Select Query

®

The upper pane
contains field lists for
the tables on which
the query is based.

The lower pane

If you “lose” tables in the top
pane, you can use the
horizontal and vertical scroll
bars to return to the upper-left
corner of the pane.

Field row — shows the
name of the fields
included in the query.

contains the query

= — Table row — shows the

| ProductlD Dezcription

UnitPrice

definition grid.

t | Products Products

— name of the table that

Products

azcending

the field comes from.

]

Criteria:

/ : [Che 71 i

or:
I

]

o]

Criteriarow — allows youto ~  Show check boxes — ~

determine whether fields
included in the query are
actually displayed.

specify criteria for including or
excluding records from the
results set.

8Perform the steps shown in Figure 10.5 to
answer the following question:
“Which products sell for more than $20?”

95elect View — Datasheet View from the
main menu to see the results of the query,
as shown in Figure 10.6. Since this is a
select query, the resulting recordset
contains only those records that satisfy the
criteria.

If the table names

I
Sort row — allows you ~ @ are missing, select

to specify the order in View—Table
which the records are Names from the
displayed menu.

10.3.23 Complex selection criteria

It is also possible to create complex selection
criteria using Boolean (logical) constructs such
as AND, OR, and NOT.

1 OUse complex selection criteria to answer
more complex questions:
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FIGURE 10.5: Select records using a “greater
than” criterion in the UnitPrice field.

=8 gryBasics : Select Query

[=] E3

1 Project the
fields of interest.

Description
Unit:

UnitPrice LI

Figld: | PraductiD Description UnitPrice =
Table: |Products Products Products

Sart:
Shawy:

Criteria: »20
ar: d
a4 3
/

|

2 Enter the criterion in the appropriate row.
The query will return all records that
satisfy the condition UnitPrice > 20.

 “Which products cost less than $5 each?”
(see Figure 10.7)

 “Which products cost less than $2 each or
cost less than $5 for unit sizes greater than
one?” (see Figure 10.8)

10.3.24 Sorting

When you use a query to sort, you do not
change the physical order of the records in the

Exercises
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underlying table (that is, you do not sort the
table). As a result, different queries based on
the same table can display the records in a
different sequence.

1 1 Set the Sort row to sort the results of
your query by Description in ascending
(A—Z) order (see Figure 10.3).

@ When multiple fields are used in a query
to sort (e.g., sort first by last name, then
by first name), fields on the left take
precedence over fields on the right.

@ Since a query is never used by itself to
display data to a user, you can move the
fields around within the query definition
to get the desired sorting precedence.
You then reorder the fields in the form or
report for presentation to the user.

10.3.2.5 Joining

In Lesson 7, you were advised to break you
information down into multiple tables with
relationships between them. In order to put this
information back together in a usable form, you
use a join query.

1 ZSave and close gryBasics.
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FIGURE 10.6: View the results of a select query.

rder Entry System

HE

2

Examine the resulting recordset

” File Edit | View Insert Query Tools Window Help
i i [}

% = A

The “datasheet” icon
can also be used to
switch between the
different viewing
modes of a query.

|T Table Names

Properties
Joim Propetties

Toolbars

1]

=8 gryBasics : Select Query

Figld: | PraductiD Description UnitPrice 2
Table: |Products Products Products
Sart:
Shawy:
Criteria: »20
or:
4

1 While in query design mode, select View —
Datasheet View to see the results of the query.

1 30pen the relationships window and
ensure you have a relationship declared
between customers and Regions. If not,

declare one and ensure referential integrity

is enforced (review Section 7.3 as
required).

|| ProductID Descriptio UnitPrice

Rk YWater juy, s.5. Wguard, 2 litre $23.50
_?4 6881 Lobster set $22.00
| |52 2581608 Coffee grinder, 8" black $25.00
| |82 25160 Coffes mill, 8", white $25.00
| |52 300123 Electric pepper mill, black $25.00
| |B2300135 Electric pepper mill, w/light $25.00
| |82 3052 YWine bottle pepper mill, 14 1/2" $37.00
| |B37a0s Sharpener, Chef Choice, white $78.00
| |51 354142 Pervenche aval roasting dish $22.00
| |51 500304 Cobalt oval cassarole, 1.4 litre $21.50
| |528D02A Cast iron dutch oven, 5 gt. $30.50

to verify that the query returns
the correct products.

[

Record: |<| 1 || 1k |>||He| of 11

e

1 4Create a new query called gryJoin based
on the Customers and Regions tables.

1 5Project Regions.RegionName,
Customers.CustName, and Customers .City
as shown in Figure 10.9.
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FIGURE 10.7: Complex queries using ANDed criteria.

=8 gryBasics : Select Query [_ (O] %]

ProductlD Description UnitPrice

1 To “AND" criteria, put them in the ¥ |57 3526 Spatula, &' "Cuisipro” 5400 EA
same row. This selects products 57 3828 Spatula, 8" "Cuisipra” 5425 EA
for which unitPrice <5 AND 7112114 5.5. grave ladle with spout 54.75 EA
Unit=‘ea”. 74 4042 Snail plate whwhite handle §3.15 EA
\ 74 4321 Pastry brush, 1" $4.00 EA
=t qryBasics : Select Query [_ (O] %] Eing harrmer §250 EA
| pr $3.25 EA
craper wis.s. handle $2.65 EA
er3-1/2" x 2" $0.80 EA
- eme pepper 5 oz, $4.95 EA
Eecrption 500 i 5175 EA
UnitPrice Hle, clear §3.25 EA
_ILI cre $3.65 EA -
4 L4 . :
H @ If no comparison operator (such as
Fisld [FrodueilD Desarption UniPrce I 2 greater than”) is provided, “equals” is
Table: |Products Products Products Products assumed.
Sort:
Shoov[v:
Criteria: <5 "ea" . . 2 q
& = » - Criteria for text fields must be in
d 2 quotation marks. For non-text fields,
— do not use quotation marks.
@ When a query is based on more than one 1 6Click on the column selector for
table, it is often the case that certain Regions.RegionName and drag the field to
field names are used in multiple tables the far right of the query definition grid
(e.g., RegionCode is used in both (this is to show you how easy it is to re-
Customers and Regions). To eliminate order your fields once they have been
ambiguity, the added).
<table name>.<field name> notation is
used to refer to fields. 1 7Switch to datasheet view and notice that

information from both tables is shown.
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FIGURE 10.8: Complex queries using ORed criteria.

To “OR’ criteria, put them on different rows. =proauctip

ryBasics : Select Query

Description Unit price

This example selects products for which 57521
UnitPrice<2OR (UnitPrice <5AND74&102

Uni t is not equal to “ea”). 74 6314
78 6932
E3l

Description

Unit:
UnitPrice

5.5, salad ser $3.15 |2PC
Deluxe measuri $3.50 4PC
Rubber scraper $0.80 EA
Fondue fuel, 500 $1.75 EA

Care must be taken with
complex selection criteria to
ensure the ANDs and ORs are
associated the way you think
they are associated. The
expression X OR (Y AND Z) is

very different from (X OR Y)

X

T
Field: | ProductD Description \ | UnitPrice Unit

AND Z.

Table: | Products Products Products Products

Sart:

Shaw: [

<2
4]

Criteria:
or:

If you neglected to populate the
Customers.RegionCode field in

Section 8.5, the result of your join query
will be empty (no records). A join
matches each record on the “many” side
with its corresponding record on the
“one” side. If customers.RegionCode is
NULL for all customers, no records are

returned since there is no record in the
Regions table with a RegionCode = NULL.

10.3.3 Using queries to edit records

Once AcCESs knows the RegionCode of a
customer, it can uniquely identify the region to
which the customer has been assigned. This
allows us to show the more user-friendly region
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name instead of the single-letter RegionCode Customer.RegionCode, Not
field. The result is similar to the “monolithic” Regions.RegionCode.
table design discussed in Section 7.1.1.
However, there are some important differences, 1 95witch to datasheet view, as shown in
as you will see in the following exercises. Figure 10.10.
10331 Editinga record on the “many” side 20 Change the regioncode value for RoscH
DRy Goobs from “E” to “K” (assume the firm
v@ Show me (lesson10-4.avi) is being transferred to the special “key
accounts” region). When you click on the
1 8Add Customers . RegionCode t0 your record selector to save the record, you will
query. Ensure you add notice that the value of the RegionName

field changes automatically.

FIGURE 10.10: Use a join query to make a change to a record on the “many” side of the relationship.

= qryJoin : Select Query

Customers

1 Add customers .RegionCode t0
the query.

* -

= qryJoin : Select Query

RegionCode
RegionCode RegionMarne LI

ContactPersol ¥ | Customer name City RegionCode | RegionN
Sam's Stock Pot “ancouver c Central
. Gadgets "R" Us Maorth Wancouver | C Central
y Rosch Dry Goods Inc.  Calgary K East
= " Loonie Mart #107 Wancouver K Key
Field: | Custhame City FegionCode Fegionl .‘ The Chefs Assistant | Kamloops ] Marth
Tahle: | Customers Customers Customers Regions
Sort:
ohow Change Rosch'’s region from “E” to
riteris: » :
o > ‘K" and click the record selector to

. v save the change. Note the change
to the RegionName field after the
record is saved.
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descriptive value “Key Accounts”, as shown

FIGURE 10.9: Create a query that joins in Figure 10.11.

Customers and Regions.
FIGURE 10.11: Use a join query to make a

1 Bring Cus tomers and Regions into the change to a record on the “one” side of the

query. Note that the relationship between the relationship.
tables is inherited from the relationship window.

= qryJoin : Select Query

Customer name City RegionCode | RegionN
Sam's Stock Pot “ancouver c Central
= You can move Gadgets "R" Us Maorth Wancouver | © Central
-] A Dry Goods Inc. | Calgary K Key Accounts
. r del
RegonCode B or delete a | |Loonie Mart “ancouver Key

Regionhame ¥ column by

cIicking on its The Chefs Assistant mloops MNarth
column
'/‘ selector. 4 Change the name of the ‘Key” regions
Field: [Fogiontame | CusiNams Ty - to “Key Accounts”. Observe the values
Table: |Regions Customers Customers in the Regé.onNamg field for other
Sort customers in the region when the record
Show: b is saved.
Criteria:
|
@ Project fields from both tables 225:ve the record and notice how the
into the query definition.
change propagates to all key account
regions.
10.3.3.2 Editarecord onthe “one” side @ Normalized tables and join queries
provide a very efficient means of
@i Show me (lesson10-5.avi) administering data. In this exercise, it is
important to realize that the RegionName
21 Click on one of the “Key” values in the field in the query is a direct “window”

RegionName field and change it to a more into the Regions table. Since the name of
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the region is only stored in the database
once, it only needs to be changed once.

10.34 Using queries to add records

When adding records to a table that is on the
“many” side of a relationship, it is often helpful
to use a join query to provide feedback to the
user during data entry.

23Create a new query for adding customers
called gryCustomeradd. Project the
following fields into the query definition:
Customers. *, Regions.RegionName.

Since the purpose of this query is to add
records to the customers table, it is clear
that you need to project all of the
customer fields. The asterisk (*) provides
a convenient means of doing this, even if
the fields in the table change over time.

24Switch to datasheet view and add a new
customer record (make one up).

25N0te that when the RegionCode is
specified, the name of the region is
“looked-up” and filled in automatically.
This is what is meant by feedback—the
additional region information helps you
determine whether you have entered the
correct RegionCode.

Discussion
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104 Discussion

1041 Naming conventions for database
objects

As discussed in the section on field names in
Section 5.4.5.1, there are relatively few naming
restrictions for database objects in ACCESS.
However, a clear, consistent method for
choosing names can save time and avoid
confusion later on.

Although there is no hard and fast naming
convention required for the project, the
following guidelines should be appended to
those introduced in Section 5.4.5.1:

« Use meaningful names — An object named
Tablel does not tell you much about the
contents of the table. Furthermore, since
there is no practical limit to the length of
the names, you should not use short, cryptic
names such as s96w_b. As the number of
objects in your database grows, the time
spent carefully naming your objects will pay
itself back many times.

» Give each type of object a distinctive
prefix (or suffix) — This is especially
important in the context of queries since
tables and queries cannot have the same
name. For example, you cannot have a
table named orders and a query named
Orders. However, if all your query names
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are of the form gryorders, then
distinguishing between tables and queries is
straightforward.

Table 10.1 shows a suggested naming
convention for ACCESS database objects (you will
discover what these objects are in the course of
doing the tutorials).

TABLE 10.1: A suggested naming convention
for ACCESs database objects.

Object type | Prefix Example
table (none) | OrderDetails
query qry qryBackOrders
parameter pary pqryltemsIinOrder
query

form frm frmOrders

sub form sfrm sfrmOrderDetails
report rpt rptinvoice

sub report srpt srptinvoiceDetails
macro mcr mcrOrders

Visual Basic | bas basUtilities
module

Discussion
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10.4.2 Using gueries to populate tables on the
“many” side of a relationship

In Section 10.3.4, you added a record to the
Customers table to demonstrate the automatic
lookup feature of ACCESS. Acommon mistake
when creating queries for adding or modifying
data on the “many” side of a relationship is to
forget to project the foreign key of the table
you intend to populate.

For example, faced with two tables containing
the RegioncCode field, you might project the
one from wrong table (the “one” side) into your
query definition. To illustrate the problem, do
the following:

26Create a new join query called
gryCustomerAdd2 that projects
Regions.RegionCode instead of
Customers .RegionCode, as shown in
Figure 10.12.

27Attempt to add a new record. You will be
unable add anything and will get an error
message in the status bar at the bottom of
the screen.

Even if you were allowed to add a record using
this query, the results would be dangerous. In
qryCustomerAdd2, the RegionCode field is
bound to the regions table instead of the
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FIGURE 10.12: Create a data-entry query without a foreign key.

1 Project custIp, and CustName from the Customers table and
RegionCode and RegionName from the Regions table.

i=! gryCustomerAdd?2 : Select Query

_[0]x]

_ t _ i .
— Switch to datasheet
CustD ’W 3 view and attempt to add
Custhlame Regiontiame | another new customer Only a subset of the
BiIIingAddressLI d @ .
recora. customer fields are
_IL| projected in order to
» oy .
keep this illustration
Field: | CustiD CustMarne iRegionCDde | RegionMame Slmple'
Tahle: | Customers Customers [Regions Regions
Sart: |
Shaw: [
Criteria:
ar: -
« | >|_I

Customers table. Entering a value of “N” into
the field simply overwrites the current value of
Regions.RegionCode.

1043 Non-updatahle recordsets

Another problem that sometimes occurs when
creating join queries is that the query is not
quite right in some way. In such cases, ACCESS
will allow you to view the results of the query,
but it will not allow you to change the data in
any way.

In this section, will look at a nonsensical query
that results from an incompletely specified
relationship. As you will probably discover,
however, there are many different ways to
generate nonsensical queries.

'@ Show me (lesson10-6.avi)

28Create a new query called gryNonUpdate
based on the customers and Regions
tables.
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29Delete the RegionCode relationship and
project a couple of fields from both tables,
as shown in Figure 10.13.

Discussion

FIGURE 10.13: Create a non-updatable recordset.

=¥ gryMNonUpdate : Select Query

- ™
RegionCode

Join Properties

1 Project fields from
both tables into the
query definition.

=¥ gryMNonUpdate : Select Query

15 of 18
M= 3
AI 3 Attempt to change a
value in the recordset.
. M= 3

C R I
Field: | CustiD CustMame Fegit L2 ! Sam'.s Stock Pot e & Central
Table: | Customers Custamers Custc -— 2| Loonie Mart #107 K ¢ Central
Sart: | | 3 Rosch Dry Goods Inc. K C Central
Show: | | 4 Gadgets "R" Us c c Central
Criteria: | | 5 The Chefs Assistant N C Central
ar: || 1 Sam's Stock Pot C E East
Al | | 2 Loonie Mart #107 K E East
| | 3 Rosch Dry Goods Inc. K = T
. . — 4 Gadgets "R" Us c Note the absence of the
z Right-click on the relationship and | 5 The Chefs Assistant | N asterisk and the “new record”
select Delete from the context || 1/Sam's Stock Pat € row. These are sure signs that
menu. Note that this deletes the - 2| Loonie Mart #WW the recordset is non-updatable.
relationship from this query only. | 3 Rosch Dry Googfine. |K _
recard: 4| [T 1 D |»ilr#] of 30 4'

30View the results of the query.

The result of this query is known as a Cartesian
join (or cross product)—every customer is
combined with every region regardless of the
value of the RegionCode field. ACCESS

recognizes that this is not a standard join query
and designates the recordset as non-updatable.

Later, when building forms, you may
accidentally base a form on a non-
updatable recordset. You then may spend
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a great deal of time trying to get the form
to work when the real problem is the
underlying query. A quick check for a
“new record” row in all your new queries
can save time and frustration later on.

10.5 Application to the assignment

31 Create a query called gryOrderDetails
that joins the orderDetails and Products
tables. When you enter a valid ProductID,
the information about the product (such as
name, quantity on hand, and so on) should
appear automatically.

'@ Show me (lesson10-7.avi)
@ Due to the referential integrity

constraints you specified in Lesson 7, you
will not be able to save any records you
use to test gryOrderDetails until you
have a corresponding orderID in the
orders table. At this point, you can
simply hit the Esc key to discard the test
data without saving it.

A If the name of the product does not

appear when you enter a valid
ProductID, you have used the wrong
ProductID field. Review Section 10.4.2

Application to the assignment
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and ensure you understand (and fix) the
error before continuing.

32Create a query to show additional
information about the customer who placed
the order when looking at data in the
Orders table.

33Enter the first order (or at least a
handful of order details from the first
order) into your system by typing the
information directly into tables or queries.
Doing this correctly is going to require some
thought.

Adding a new order involves creating a single
Orders record and several orderDetails
records. You must also consult the Products
table to determine the quantity of each item to
ship (you cannot ship product that you do not
have in inventory), and determine the default
selling price of each good.

HINT: Much of the effort involved in switching
between tables is eliminated if you use
the gqryOrderDetails query you created
above for this exercise.

Entering orders into your system will be
much less work once the input forms and
event-driven programs are in place. The
goal at this point is to get you thinking at

®
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a very specific level about the order entry
process and what needs to be automated.
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. Lesson 11: Calculated fields using QBE

11.1 Introduction: Virtual fields

A calculated field is a “virtual field” in a query.
The field is virtual in the sense that it is not

stored anywhere in the database. Instead, it is
calculated dynamically when the query is used.

The value of the calculated field is typically a
function of one or more fields in the underlying
table. For example, in the Employees table,
you have fields for the employees’ first and last
names (EMP_FNAME and EMP_LNAME
respectively). However, for some printed
reports and mailing labels, you may want to
combine the first and last hames into a single
value such as “Vivian Peng”. Although you could
add a new field to the table called
emp_fullname and populate it, this would be an
unsatisfactory solution for at least three
reasons:

1. An emp_fullname field replicates
information that already exists in the
database (albeit in a different format) and
is therefore wasteful of disk space.

2. If Vivian changes her last name, the change
has be made in both the EMp_LNAME and
emp_fullname fields.

© Michael Brydon (mjbrydon@sfu.ca)
Last update: 06-Oct-22

Whenever a single change in the business
environment requires multiple changes in
the information system, you can be sure
that the information system will
eventually be full of inconsistent data.

3. The employee data you are using is from
the payroll application. Since you have not
been granted write-access to the payroll
database, you are not permitted to change
the structure of its tables or modify its
data.

To get around these problems, you can define a
calculated field called FulliName (or whatever
name you like) that is not stored in the
pPAY_EMPS database.

11.2 Learning ohjectives
® create a calculated field

® understand why ACCESS add square
brackets around field names

® understand the use of the ampersand
operator (&)

1o0f 12
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1.3 Exercises

1131 Creating calculated fields

To create the FullName calculated field in an
ACCESS query, you use the following syntax:
FullName: EMP FNAME & “ ” & EMP_LNAME

Generally, the syntax of a calculated field is of
the form: <field name>: <expression>,
where <field name> is a name you provide for
the calculated field.

® The name of a calculated field can be just
about anything, as long as it is unique
within the query (i.e., it cannot be the
same as the name of a field in one of the
query’s underlying tables). Generally, it is
best to follow the same conventions you
use when creating regular fields.

The <expression> part is any combination of
fields, operators, and functions that evaluates
to the desired value. In the FullName example
used above, the expression is simply the
concatenation of two text fields with a space
inserted (see Section 11.4.1 for more
information about using the ampersand
operator to concatenate text).

'@ Show me (lesson11-1.avi)

Exercises
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1 Create a new query called gryEmployees
based on the Employees table.

2Create the FullName field, as shown in
Figure 11.1.

3View the query to verify the results, as
shown in Figure 11.2.

4Switch back to the design view of the query.
You will notice that Access has added square
brackets to the names of your fields.

@ In ACCESS, square brackets are used to
indicate the name of a field (or some

other object in the ACCESS environment).
If your field name contains one or more
blank spaces (e.g., [Last Name]), the use
of square brackets is mandatory: the
brackets tell AcCEss that Last and Name
are not two separate expressions. If you
use single-word field names (strongly
recommended), the use of square
brackets is entirely optional.

11.3.2 Errorsinqueries

It may be that after defining a calculated field,
you get the “Enter Parameter Value” dialog box
shown in Figure 11.3 when you run the query.

The “Enter Parameter Value” box pops up
whenever you spell something in your
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FIGURE 11.1: Create a calculated field based on two other fields.
Put the cursor in the field > : ———
row Of an empty Column and ” File Edit Wiew Insert Query Tools Window Help
invoke the zoom window by ~ |E - H | & [ EEEED ]
e_itR?V |pr§§sing 3hiﬂ|-F% or FullName: EMP_FNAME & " * & EMP_LNAME ii oK
right-clicking and selecting [ Ordertntry | H
Zoom from the context _ 2 Type in the name T Cancel |
menu. and the definition
of the calculated
field. Remember,
The “zoom” window EMP_LNAME acolon is used to
provides more room to o 12 separate the field
type than the tiny space EMP_I06_CL name and its
in the query definition S _—— definition.
grid. L | =
Field: [EMP_FNAME ~1 i il '
ACCESS ignores case in Toon, Trerees meleees ' p OKl he
@ expressions. Thus, the oo ] 3 hg?/(sasﬁnish\gdet;p)i’r?g
names emp_fname or the expression |
and EMP_FNAME are g :
equivalent. : M
Form Yiew | |

calculated field definition incorrectly. ACCESS
cannot resolve the name of the misspelled field
and thus asks the user for the unknown value.

'@ Show me (lesson11-2.avi)

The term “spelling mistake” is used in its
broadest sense to cover all sorts of goofs
and slips. For example, one way to get an

unwelcome “Enter Parameter Value” box
is to use a non-existent field name such as
ProductNo instead of ProductID in a
calculated expression. You can stare at
ProductNo for hours and insist that it is
spelled correctly. The lesson: check the
names of your fields very carefully when
you create calculated fields.
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FIGURE 11.2: View the results of the
calculated field.

=8 gryEmployees : Select Query

EMP_FNAME | EMP_LNAME | FullName
| ¥ | Gerard Huff Gerard Huff
| |%ivian Peng Wivian Peng
| |Jocelyn Scorer Jocelyn Scorer
| |Bill Williams Bill Williams
| |Hamid Hassan Hamid Hazsan
| |doy Kakuchi Joy Kakuchi
| |Richard Mazan Richard Mazan
| |Russell Plewy Russell Plevy
| |Ben Sidhu Ben Sidhu
| |Sahine Yilleneuve Sabine Villenew
*

The FullName field is calculated for each record by
concatenating the employee’s first name, a space, and
last name.

To eliminate the unknown parameter problem,
simply return to design mode and correct the
spelling mistake.

As the tutorials progress, you may be
surprised to see the “Enter Parameter
Value” box in different situations that are
seemingly unrelated to queries. For
example, the box may pop up when
opening a form. Do not panic when this
happens—instead, simply look at the
name of the expression name that ACCESS
cannot evaluate and find the mistake in

Exercises
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FIGURE 11.3: The user is prompted for the
value of a misspelled field.

A field name in the

Enter Parameter ¥alue E calculated ﬁeld has
A& | beenmisspelled.
i Since ACCESS does
I not know the value
ok | cancel | of “emp_fmame”, it
asks the user.

the underlying query. Then, fix the
mistake.

1133 Creating mathematical expressions

In Section 11.3.1, you used a calculated field to
transform two text fields into a more useful
format. However, as the name implies,
calculated fields can also be used to evaluate
mathematical expressions.

Assume, for example, that you are considering
creating a price list of your products for
customers in another country. It makes little
sense to have a separate field stored in the
table for each currency because there is a
simple functional relationship between any two
currencies. Not only would separate fields
waste disk space, all price changes would have
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to be repeated for each currency. This would be
bad news if you carried thousands of products.

In this section, you are going to create a list
that shows the price of your products in
Canadian Dollars and Belgian Francs.

5Create a new query based on the pProducts
table and save it as qryPriceList.

Exercises
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6Project the ProductID, Description, and
UnitPrice fields.

7Create a calculated field to convert
Canadian Dollars (the currency in which
UnitPrice is stated) into Belgian Francs
(assume that CDN$1 = BF30.40296):
PriceBF: UnitPrice * 30.40296

8Switch to datasheet mode and inspect the
results, as shown in Figure 11.4.

FIGURE 11.4: Use a calculated field to show product prices in multiple currencies.

=8 gryPriceList : Select Query

[=] E3

Create a calculated field to convert
UnitPrice into Belgian Francs.

=8 gryPriceList : Select Query

Product ID Description Unit pri PriceBF

Field: [ProductiD Description UritFrice FriceEF- [UnitFrice] | P 1515012 Water jug, s.s. - 714.46956
Table: | Products Products Products | |57 3826 Spatula, 8" "Cui g 121.61184
Sort - [ |57 3828 Spatula, 8" "Cui 25 129.21258
E?i:‘;;';f | |57 4066 Mixing bowl, 16 $12.50 380.037
e | |57 551 5.5. salad ser $3.15 95 769324
4 | |71 12101 5.5. soup ladle $5.25 15961554
| 7112110 5.5. skimmer $5.00 152.0148
| |71 12111 5.5. saucetadh $5.25 15961554
2 Change the price of the first record (water jug) and e e ade S

press the Tab key. Notice the calculated field 74 411 S Press Esc to discard the
changes automatically. 74 4239 P change before itis saved,
|74 6083 Spring f to the database. )

Record: |<| 4 || 1k |>| |He| of 54
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@ The approach described above works well
enough if you are going to print a price

list every couple of months. However, in
an environment in which exchange rates
must be current (e.g., an online store),
you would have to edit the priceBF field
constantly to update the “hard coded”
exchange rate. Naturally, there are ways
to do this automatically, but they are a
bit beyond us at this early stage.

9Change the value of UnitPrice for the first
item in the datasheet. When you press the
Tab key, you will see that the value of
PriceBF changes instantly and
automatically.

1 OPress the Esc (escape) key to undo the
price change without saving it to the
database.

@ Recall from Figure 5.6 that changes to the
record buffer are not actually saved to
the disk until you move to a different
record or explicitly save the record. The
escape key (or Ctrl-Z or Edit — Undo)
discards changes made to the record

buffer before they are written to the disk.

1 1 Attempt to change the value of the
PricebBF field. Notice the error message

Exercises
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displayed in the status bar in the bottom-
left corner of the ACCESS window.

1134 Formatting a calculated field

Users should never see queries or tables—all on-
screen interaction with the application should
occur through forms and printed output should
be generated using the report writer. As such, it
really does not matter what the output of a
query output looks like because all data will be
formatted in a form or report for end-user
consumption anyway. This fact notwithstanding,
it is often useful to specify the format of
calculated fields so that the format is inherited
when the forms and reports are created.

To illustrate, recall Figure 11.4. It is clear that
UnitPrice has taken the currency format of the
underlying unitPrice field in the Products
table. Since my computer is set up for use in
Canada, all currency values are shown with the
(Canadian) dollar sign. In contrast, PriceBF is
interpreted by Access simply as floating point
number. Although there is no option (on a
computer configured for use in North America)
to format a field as Belgian Francs, you can
designate the field as a fixed point number
(with two decimal places to show the number of
centimes).

'@ Show me (lesson11-3.avi)
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FIGURE 11.5: Format the PriceBF calculated field.

=8 gryPriceList : Select Query

Set the Format and Decimal
Places properties to show two
decimal places.

% Totals

e

Table Names
& it

Copy

1 Right-click anywhere on

to get the context menu.

the PriceBF column —B» .

& Field Properties

General | Lopkup I

:\ Bl Description .\ .. ...
4 Format . oo\ v Fixed |
T Decimal Places \a . . |@eneral Number | 3456,759
) — — Input Mask , ., S Currency $3,456.79
Figld: | PraductiD Description UnitPrice Caption
Table: | Products Products Prodwst: [ L4 T Standard 3,456.79
Sart: Percent 123.00%
Show: Sciertific 3.46E+03
Criteria:
or:
4

1 ZSwitch to the design view of
gryPricelist.

1 3Right-click on the field selector for the
PricebBF field, as shown on the left-hand
side of Figure 11.5.

1 4Select Properties from the context menu
to get the properties dialog shown on the
right-hand side of Figure 11.5.

1 5Set the value of the Format property to
“Fixed”.

1 65et the value of the Decimal Places
property to “2”.

1 7Verify that the priceBF field now has
only two digits to the right of the decimal.

Whenever the qryPricelList.PriceBF field is
used in a form or a report from this point
forward, it will be displayed with the correct
number of decimal places.

@ To display the prices “in french”, a
number of trickier formatting changes are
required. For example, the decimal has to
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be replaced with a comma. The following
calculated field converts the PriceBF
field into an appropriately-formatted text
field (figuring out the expression is left as
an exercise):

PrixFB: CStr (CInt(PriceBF)) & “,” &
Right(PriceBF,2) & “ FB”

11.3.5 Complex calculated fields

If you attempted to create an input mask for
the Products.ProductiD field, you will have
already noticed that the field possess some
structure. For example, the first two digits
appear to indicate a product category.

A better table design would have the category
information stored in a separate field in the
Products table. However, you have very little
freedom to make changes to the structure of
the data since the current Productips are used
throughout your company and by your
customers. When you encounter such legacy
data, the best you can do is work around it.

In this section, we are going to assume the
following scenario: Certain customers are
interested only in small ceramic items and
stainless steel utensils. You need to create a
query to do the following:

1. Limit the product list to ceramics and
stainless steel utensils only.

Exercises
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2. Map the product code to category names
that are familiar to your customers (such as
“ceramics” and “utensils”)

3. Show the ProductIbD and Description
fields and a calculated category field.

Assume that Productibs that start with “71”
are stainless steel utensils and Productibs that
start with “88” are ceramic items.

1 8Create a new query based on the
Products table. Project Productip and
Description. Call it
gryProductListCategories or something
appropriate.

1 9Enter the following criterion for the
ProductID field:
Like “71*” OR Like “88%*”

@ The Like operator allows you to use
wildcards in your text-based criteria. In
ACCESs, “*” is used to represent any
sequence of characters and “?” is used to

represent any single character.

To map the first two digits of Productib to
categories, you are going to use the “immediate
if” function, ii£ (). The iif () function uses
the following syntax:
NL iif (<expression>, <output if true>,
<output if false>)
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If you have done any programming, you will
recognize iif () as a shorthand version of the
following code:

NL If <expression> = TRUE Then

NL Return <output if true>

NL Else

NL Return <output if false>

NL End If

The syntax of the iif () statement

A appears to depend on your locale. For
example, some versions of ACCESS used in
Europe require that the arguments in the
iif () statement be separated by
semicolons rather than commas. The best
way to resolve an international issue (if
you encounter one) is to verify the syntax
of the function using your localized on-
line help facility.

20Create a new calculated field called
Category as shown in Figure 11.6. Use the
following field definition:
NL Category: iif (Left (ProductlID,2)=88,
“Ceramics”, “Utensils”)

'@ Show me (lesson11-4.avi)

21 Verify the results, as shown in
Figure 11.7.

Discussion
9 of 12

Predefined functions such as iif () and
Trim() functions are discussed in
Section 11.4.2.

114 Discussion

1141 The concatenation operator

The ampersand operator (&) is like any other
operator (e.g., +, -, x, +) except that it is
intended for use on strings of characters. In
AccEess, the ampersand simply adds one string on
to the end of another string (hence its other
name: the “concatenation” operator). For
example, the expression

NL “First string” & “Second string”

yields the result
NL First stringSecond string

If a space is include within the quotation marks
of the second string (* Second string”), the
result is:

NL First string Second string
@ Use of the ampersand to concatenate text

is not widespread outside of MICROSOFT

ACCESS and MICROSOFT VISUAL BAsIC. In many
computer languages, the plus sign (+) is
used instead.
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114.2 Predefined functions

In computer programming, a function is a small
program that takes zero or more arguments (or
parameters) as input, does some processing,
and returns a value as output. A predefined (or
built-in) function is a function that is provided
as part of the programming environment.

For example, cos (x) is a predefined function in
many computer languages—it takes some
number x as an argument, does some processing

Discussion
10 of 12

to find its cosine, and returns the answer. Note
that since this function is predefined, you do
not have to know anything about the algorithm
used to find the cosine, you just have to know
the following:

1. what to supply as inputs (e.g., a valid
numeric expression representing an angle in
radians),

2. what to expect as output (e.g., a real
number between -1.0 and 1.0).

FIGURE 11.6: Create a calculated field using the “immediate if” function

Create a calculated field > =18
tO assign a teXtual ” File Edit Wiew Insert Query Tools Window Help
category to products | ekl =

based on the left-most two
characters in their
ProductID fields.

Tables

=t Queryl : Seld

2 Use the Like operator
to limit the results to

Category: IfiLeft((ProductID] 2)=88,"Ceramics”,"Utensils")

ﬂ ok |
Cancel |

Description Category: N[ eft{[Pr =

products with Field: [FroductiD

Products

Table: | Prod
ProductIDs of the Sor [

Sart
form “71xxx..." and kb- Sl

]

Criteria: | Like "71*" Or Like 23"
“88xxx...".

ar:

4
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FIGURE 11.7: Results showing the calculated

Category field.
=t Queryl : Select Query M= 3
Product ID Description Category

LBB 3113196015 Salad plate, ocre Ceramics

| |88 3122216004 Pasta dish, cobalt Ceramics
| |85 3115106014 Sugar, hunter green Ceramics
| |85 3115106004 Sugar, cobalt Ceramics
| |85 3114106014 Creamer, hunter green Ceramics
| |58 3114106057 Creamer, red Ceramics

| |55 4017 Mug, "Fat Cat" Ceramics

| |55 4077 Mug, white hearts Ceramics
| |55 44931 Mug, window cats Ceramics
| |BE 4742 Mug, polar bear Ceramics

| |71 1210 5.5, soup ladle Utensils

| |7112110 Z.5. skimmer Utensils

| |71 5.5, sauce ladle Utensils

| 7112114 5.5, grave ladle with spout Utensils

*

Record: 14 4 | 1) e | i [e] of 14

®

19

The on-line help system provides these
two pieces of information (plus a usage
example and some additional remarks) for
all predefined functions in ACCESS.

Application to the assignment

22Add a calculated field called
ExtendedPrice t0 the qryOrderDetails
query you created in Section 10.5.
Extended price is defined as the number of

Application to the assignment
11 of 12

items of a particular product multiplied by
the price of each object.

You have several choices to make when
defining this field: Do you use quantity
ordered or quantity shipped? Do you
multiply by the default price of the
product (UnitPrice) or the price at
which the product is sold to the customer
(ActualPrice)? Make sure you can answer
these business questions before creating
the field.
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¢ Lesson 12: Basic gueries using SQL

12.1 Introduction: The difference hetween
OBE and SOL

Query-By-Example (QBE) and Structured Query
Language (SQL) are both well-known, industry-
standard languages for extracting information
from relational database systems. The
advantage of QBE (as you saw in Lesson 10 and
Lesson 11) that it is graphical and relatively
easy to use. The advantage of SQL is that it has
achieved nearly universal adoption within the
relational database world.

With only a few exceptions (which you probably
will not encounter in this project) QBE and SQL
are completely interchangeable. If you
understand the underlying concepts
(projection, selection, sorting, joining, and
calculated fields) of one, you understand the
underlying concepts of both. In fact, in ACCESS
you can switch between QBE and SQL versions
of your queries with the click of a mouse.

Although you typically use QBE to create
queries in ACCESS, the ubiquity of SQL in the rest
of the database world necessitates a brief
overview.

© Michael Brydon (mjbrydon@sfu.ca)
Last update: 06-Oct-22

12.2 learning objectives

® understand the difference between QBE
and SQL

® create an SQL query
@ use SQL as a data definition language

123 Exercises

123.1 Select queries

Recall from Lesson 10 that a select query is a
query that allows you to select and organize
data from one or more underlying tables. In
these exercises, you are going to use SQL to
achieve the same result.

@ The queries you build in these exercises
are for practice only. They are not an
integral part of your order entry project
and it is not critical that they be saved as
part of your database.

1 Create a new query, but close the “Show
Table” dialog box without adding any
tables.

ZSelect View — SQL from the main menu to
switch to the SQL editor. You get white text

1 o0f 8
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editor that contains nothing but an empty
SELECT statement.

A typical SQL statement resembles the
following:
NL SELECT ProductID, Description
NL FROM Products
NL WHERE Unit <> “ea’”;

There are four parts to the SQL statement:

1. SELECT <field;, field,, .., fieldp> ..
— specifies which fields to project;

2. .. FROM <table> .. — specifies the
underlying table (or tables) for the query;

3. .. WHERE <condition; AND/OR
conditiony, .., AND/OR conditionp> —

specifies one or more conditions that each
record must satisfy in order to be included
in the results set;

4. ; (semicolon) — all SQL statements must
end with a semicolon (but if you forget,
Access will add one for you).

Despite the use of the new line symbol
(NL) in the examples in this lesson, the
SQL interpreter ignores whitespace and
allows lines to be split between any two
words. In order to make the statements
more readable, however, it is common
practice is to use a new line for each
major SQL keyword (SELECT, FROM, WHERE,
etc.).

Exercises
2 0f 8
You will now use these basic constructs to
create your own SQL query:

'@ Show me (lesson12-1.avi)

3Type the following into the SQL window:
NL SELECT ProductID, Description
NL FROM Products

NL WHERE Unit <> “ea”;

@ If you look closely at your keyboard, you
will notice that there is an equals sign (=)
but no not-equals sign (#). In some
computer languages—including SQL—
not-equals is represented using the less-
than and greater-than signs together (<>).

4Select View — Datasheet to view the
result, as shown in Figure 12.1.

55elect View — Query Design to view the
query in QBE mode, as shown in Figure 12.2.

@ Access automatically translates between
QBE and SQL versions of the query.

65ave your query as qrySQL.
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Exercises
30f38

FIGURE 12.2: The SQL and QBE views are interchangeable.

A, Microsoft Access

” File EditWview Insert Query Tools Window Help

Use the View menu to switch
between the QBE (“design”), SQL,

“ - FE Design View
SOL S0 View
Datasheet View

! Gy = |

Totals
|T Table Names

Properties
Ji Praperkbes

Toolbars

=

] ProductiD x| Description

Ur

Table: Products

Pr

Sart:

Shaow:

Criteria:
or:

<3

and datasheet views of your query.

=] B ||
8= Queryl : Select Query M= 3

SELECT Products.ProductlD, Products.Description 3‘
FROM Products

WHERE (({Products.Uni{<>"ea"];

@ When you return to SQL view

after modifying your query in QBE
view, you will notice that ACCESS
has added some additional text
(square brackets, etc.). This
optional text does not change the
query in any way.

123.2 Complex WHERE clauses

As in QBE, you can use Boolean operators such
as AND, OR, and NOT in your WHERE clauses to
specify complex selection criteria.

7Change your query to show all the products
that normally sell for less than $2 each AND
all the products that are not sold in units of
one, but which normally sell for less than
$5.

NL SELECT *

NL
NL
NL

FROM Products

WHERE UnitPrice < 2

OR (UnitPrice < 5 AND NOT
Unit = “ea”);

As in QBE, selecting the asterisk (*) is
shorthand for all fields in the underlying
table. Thus, seLECT * is identical to
SELECT ProductID, Description,
Unit, UnitPrice ....
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FIGURE 12.1: A simple SQL select query.

8= Queryl : Select Query M= 3
SELECT ProductiD, Description 3‘
FROM Products

WHERE Unit <> "ea"; 1 Write the query in

N~ the SQL editor.

=t Queryl : Select Query X
Product ID Description Switch to
b |52 3549 Pacific salt/pepper mill set, B datasheet
| |74 5102 Deluxe measuring spoon set view to see
| |57 551 5.5 salad server set the result

set.

[

Record: |<| ol | 1 K | >||>ane| of 3

SQL is a computer language. And like any
computer language, it is picky about what
you type. If your query contains spelling
mistakes or other errors, it will not execute.

Note that since unit is a text field, its
criterion must be a string (in this case, a
literal string enclosed in quotation
marks). UnitPrice, in contrast, is a
numeric field and its criterion must be a
number (no quotation marks).

Exercises
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123.3 Join queries

When you create a join query in QBE and switch
to SQL, you see an “INNER JOIN” statement that
is unique to MICROSOFT’s SQL for the JET database
engine. The ANSI' standard version of SQL uses
a different syntax for joining tables (which
AcCESs also supports). In this section, you will
use the ANSI standard approach to join the
Customers and Regions tables.

8Create a new SQL query called qrysQLJoin
and use the WHERE clause to specify the
join relationships between the tables:

NL SELECT CustName, City, RegionName

NL FROM Customers, Regions

NL WHERE Customers.RegionCode =

Regions.RegionCode
NL AND RepID = 9
NL ORDER BY CustName;

9View the result set and confirm that all the
customers in regions serviced by RepID =9
(Ben Sidhu) are included, as shown in
Figure 12.3.

If you neglected to populate the
Regions.RepID column in Section 8.5,
your query will return an empty
recordset.

T American National Standards Institute
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FIGURE 12.3: Using SQL to join two tables.

=8 qrySQLJoin : Select Query

SELECT CustN , City, R

FROM Customers, Reglons

YWHERE Cust s.HegionCode=Regi RegionCode
AND ReplD=9

ORDER BY CustName;

A AN =

The ORDER BY clause Ajoinin SQLis

sorts the results in achieved by specifying
ascending order by the matching condition
customer name. in the WHERE clause.

(0] ]
RegionName
Morth Wancouver | Central
Loonie Mart #107 Wancouver Key Accounts
Rosch Dry Goods Inc.  Calgary Key Accounts
Sarm's Stock Pot Yancouver Central

Record: |<| 1 || 1k |>||He| of 4

=8 qrySQLJoin : Select Query

Customer name City
¥ | Gadgets "R" Us

When we created join queries in QBE (recall
Section 10.3.2.5), we did not worry about
linking primary keys to foreign keys—all the
relationships were inherited from those created
using the relationships window in Lesson 7.

However, the relationships window is a feature
of ACCESS, not relational databases generally.
Thus, SQL provides its own mechanism for
specifying joins using the WHERE clause. To

Exercises
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illustrate, consider the first part of the WHERE
clause you just created:

WHERE Customers.RegionCode =
Regions.RegionCode

The only records that are joined from the
Customers and Regions table are those for
which the value of RegionCode is the same in
both tables. Thus, you use the WHERE clause in
SQL to specify equality between the primary
key on the “one” side and the foreign key on
the “many” side. This equality condition is
equivalent to the little connecting lines
between tables used by ACCESs in the QBE
interface and the relationships window.
@ The second part of the WHERE clause (anD
RepID = 9)is simply a standard selection
crltenon.

1234 S0l as a data definition language

A distinction is often made between two types
of database language constructs: data
definition language (DDL) and data
manipulation language (DML). So far, we have
used QBE and SQL for data manipulation
(joining, sorting, etc.). For data definition tasks
(e.g., creating tables), we have used ACCESS’s
table design form. However, like most
databases, ACCESS support the use of SQL as a
DDL.
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1 OOpen a new SQL query and type the
following:

NL CREATE TABLE Suppliers

NL (SuppID INTEGER NOT NULL,

NL SuppName VARCHAR(20),

NL Phone VARCHAR(14),

NL CONSTRAINT PK Suppliers PRIMARY KEY

(SuppID)) ;

Rather than using the AcCCEss-specific data types
Long and Text, the query uses standard SQL
data types “Integer” and “Varchar”
respectively. Fortunately, ACCESS is smart
enough to map the standard SQL data types to
its own internal data types.

SQL is (nominally) a vendor-independent
standard. As a consequence, the DDL SQL
statement in Figure 12.4 will execute
correctly on ORACLE, MICROSOFT SQL SERVER,
or any other SQL-compliant DBMS. This
would not be the case if ACCESS-specific
data types were used.

1 1 Select Query — Run from the main menu
or press the exclamation mark (!) on the
toolbar.

1 ZSwitch to the Tables tab of the database
window and open the new suppliers table
in design view.

Discussion
6 of 8

As Figure 12.4, shows, the SQL statement
created the table, specified the field names and
data types, and set the primary key.

124 Discussion

Although the syntax of SQL is not particularly
difficult, writing long SQL queries is tedious and
error-prone. For this reason, you are advised to
use QBE for your project.

When you say you know something about
databases, it usually implies you know the
DDL and DML aspects of SQL in your sleep.
If you plan to pursue a career in
information systems, a comprehensive
SQL reference book and lots of practice
can be worthwhile investments.
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FIGURE 12.4: Using SQL as a data definition language.

Write a data definition SQL statement Examine the
to create a list of suppliers. Field Name DataType | Descripl resulting table
B supplD Murnber - definition
SuppMarne Text '
Fhone Text Lll

=8 gryMake suppliers : Data Definition Query . .
Field Properties

CREATE TABLE Suppliers | | Note that SQL
(SuppID INTEGER NOT NULL, General | Laokup
SuppName VARCHAR(20], Fisld Size Long Integer does not support a
Phone VARCHAR( 4], Farmat number of the
CONSTRAINT PK_Suppliers PRIMARY KEY [SupplID)); Decimal Places  Auto AccEess-specific
it Mask field properties
Capkion p p
LI Default Yalue (SUCh as Input
Validation Rule masks). These
. Walidation Text
2 Execute the SQL statement by selecting Reauired es must be created
Query — Run from the main menu. fnfeed Yes (o Duplicates) using the table

design form.
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- Lesson 13: Form fundamentals

13.1 Introduction: Using forms as the core
of an application

Forms provide a user-oriented interface to the

data in a database application. Moreover, forms

permit you, as a developer, to

« specify in detail the appearance and
behavior of the data on screen, and

o exert a certain amount of control over the
user’s ability to modify the data.

Like queries, forms do not contain any data.
Instead, they provide a “lens” through which
tables and queries can be viewed. The lens
metaphor for describing the interaction
between tables, queries, and forms is shown in
Figure 13.1.

In this lesson, we are going to explore the basic
elements of form creation using ACCESS’ form
design tools.

13.2 Learning ohjectives
@ create a simple form

® use the properties of an object to make
its contents read-only

® understand the difference between a
“bound” and “unbound” text box

© Michael Brydon (mjbrydon@sfu.ca)
Last update: 06-Oct-22

FIGURE 13.1: The relationship between
forms, queries, and tables.

forms

queries

tables

Customers Products Employees

® create a form using the form wizard

® understand the difference between a
“columnar” (single-column) and
“tabular” form

13.3 Exercises

13.3.1 Creating a form from scratch

Although ACCESs provides an excellent wizard for
creating simple forms, you will start by building
a form from scratch. Working without the
wizard will give you a better appreciation for

1o0f 10
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what it is that the wizard actually does and ZUse the View menu to display the toolbox
provide you with the basic knowledge needed to and field list if they are not already visible
customize and refine the wizard’s output. (see Figure 13.3).

'@ Show me ([esson‘] 3-1.avi) 13.3.11 Adding bound text hoxes
4 Create a new blank form based on the %] Show me (lesson13-2.avi)

Customers table, as shown in Figure 13.2.

3Add a “bound” text box for the custib
field by dragging custID from the field list
to the form background, as shown in
Figure 13.4.

The basic elements of the form design screen
are shown in Figure 13.3.

FIGURE 13.2: Create a new form to display data from the Customers table.

q selecttne Forms ta
fl'om the database Tables | Querig Farms | B Reports | 72 Macros | it Modulesl p the N
window. New F ress the New
— o= | button to create

Basten T3 Desian k—— a new form.
orm izar
AutoForm: Columnar [ew |

3 Select Design View __ |

(do nOt use the Wizal'd Create a new Form without gﬁtaortF?'\rfli'g;rgatasheet
at th|S pOInt) s & e PivotTable Wizard

’——4 Bind the form to the
Customers table.

Choose the table or query where
the object's data comes from:

Since you can build a form on top of a table or a p— “ 2
query, both are shown in this st (here is where a —— o] . Aform can be ‘bound” to a table
meaningful naming convention starts to pay off). or query or be “unbound”.

_ustomers
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FIGURE 13.3: The basic elements of the form design screen.

&, Microsoft Access

If the field list and

toolbox are not

File Edit giew Insert Format Tools Window Help

displayed, use the danv

EYIEEER =

View menu or
toolbar icons.

RN =0 A

OEnx

- - T B SN I

EL N - T A B B IO B B (| SR |

Pz

roolb o . | "x-‘DetaiI

oolbox — the icons in ME .
the toolbox are used to E @ T?tﬁh?nge t(?e SIche
create graphical items Aa abl Y p . O;”t‘ﬁ ré"gt 'Ie
and controls on the A Q... e gt‘?S of the aetal
form- ® K~ Eilingaddress Section.

\\‘ =
1
% Detail section —
N This is the area that
hows as a form.
O % E

PostalCode ‘

Regoneode Field list — shows the fields
ContactPhone =] in the table or query to which
the form is bound.

4Select the custiD text box using the mouse
and reposition it in the upper left region of
the form.
® Remember that you can always use the
“undo” feature to reverse mistakes.
Select Edit —» Undo from the menu or
simply press Ctrl-Z (this works the same
in virtually all WINDOWS applications).

5Drag the remaining fields on to the form (do
not worry about whether the fields are
lined up perfectly).

GSave the form as frmCustomers.
7Select View — Form to see the resulting

form. Alternatively, press the form view
icon (E|).
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FIGURE 13.4: Create a bound text box for the CustID field.

Select the CustID 2 Drag the highlighted field on
field in the field list. to the form’s detail section.

B3 Form1 : Form

|_||-|-1-|-2-|-3-|-4-|-5-|-s-|-?-|-8!|-9-|-1U-|-11-|-12-|
# Detail |

; A I

® By default, ACCESS creates a

“text box control” when you
drag a field onto the form. A
text box is simply a window
into the underlying field in

@ ACCESS uses the field’s caption property as the table.
the default label for the text box. If no caption
is specified, the field name (e.g., CustID)is
used. To save time editing labels, choose your ContactPerson
captions with this feature in mind. ContactPhane 2|
BSelect View — Form Design or press the properties to control the user’s ability to
design view icon (%) to return to design change the information in a field.

mode.

) ) . ) '@ Show me (lesson13-3.avi)
13.3.12 Using afield’s properties to protect its

contents 95elect the custName text box and right-click
Every object on an Access form (e.g., text box, to bring up its property sheet, as shown in
label, detail section, etc.) has a set of Figure 13.5.

properties that can be modified. In this section,
you are going to use the Locked and Enabled
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FIGURE 13.5: Bring up the property sheet for the CustName text box.

1 Select the object (e.g.,
the CustName text
box) for which you wish
to see the properties.

@ When an object has

been selected, it is
bordered by eight dark
“sizing handles”.

z Right-click once on the
selected object to get
the context menu.

3 Select Properties to
get the property sheet
for the object.

1 OScroll down the property sheet to the
Locked property and set it to Yes, as shown

in Figure 13.6.

1 1 Switch to the form view and attempt to
change the contents of the custName field.
The contents of the field are indeed locked.

&, Microsoft Access

The name and
object type of the

File Edit Wiew Insert Format Tools wWindow Help

B-HERy s2ad o |ee R e vuls selected object

shows in the title

CustMarme = |/ M3 Sans Serif -

5

B7usso-

bar of the property
8 frmCustomer : Form Sheet.
|_||-\-1-|-2-|-3-|-4-|-5-|-s-|-?-|-s-|-9-| LN IR SN N =1 = |
(Iﬂetail i Text Box: CustName

e er 1D Eustl[l) I I E Formatl Data I Ewvent I Other All |

- i =l lnL‘r L — L= Mame . .......... CustNarne] B

T ] n ustNlame. | ,=_E Contral Source . . . .. CustMame

- || [Billing|address: | |Bi||ingAddress E Farmat .. ...,

7 —1 1 1 Decimal Places . . . . . Auk

[ o JE bk

- || [Provitee: | [Proee Default Yalue . .. ...

3 Validation Rule . . . . Th t
= . Yalidation Text . .. . . e proper 1es

4 Some properties of the s BTt @ are broken down

o text box (such as iNput | | s atecores - yee into four groups.
? mask) are inherited isible es To see all the

: from the field to which | ~Deelay hen...... huways properties, select

: the text box is bound. the All tab.

A stronger form of protection than locking a
field is “disabling” it.

1 ZReturn to design mode and make the
following changes: reset the Locked
property to No and set the Enabled
property to No.
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FIGURE 13.6: Change the Locked property
of CustIDto Yes.

Use the scroll bar to find

the Locked property.
Formatl Data I Ewvent I Other Al |
Input Mask . . ... .. |
Default Yalue . ... ..
Validation Rule . . . . . ]

Validation Text ... ..
Status Bar Text . .. .

Enter Key Behavior . . Default Set the property
Allow AutoCarreck . . . Yes “Y »

Visible oo to “Yes'.

Display When

Emabled. . ........ 4_/

Locked . ... v v ]

Filter Lookup

AuboTab . ...

TabStop. .. ... ... 5]

1 3Attempt to change the contents of the
custName field in form view, as shown in
Figure 13.7.

13.3.1.3 Adding an unhound text hox

All the text boxes created in the previous
section were “bound” text boxes—that is, they
were bound to a field in the underlying table or
query. When you change the value in a bound
text box, you are making the change directly to
the data in the underlying table.

Exercises
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FIGURE 13.7: Disable CustName and
attempt to change the value in the field.

Set Enabled=No, Locked=No,
and view the form.

B3 frmCustomer : Form

ISam's Stock Pot
Biling address: |82?2 West 4th Avenue
City: IVancouver

Province: IBE

Customer |D:

[EUrEFaTEr Hame:

When a form object is
disabled, it cannot receive
the “focus” (that is, you
cannot put the cursor on it).

A trick: if you set Enabled=No and
Locked=Yes, the field will be
disabled, but will not be greyed out.

It is possible, however, to create objects on
forms that are not bound to anything. Although
you will not use many “unbound” text boxes in
your kitchen supply project, it is instructive to
see how they work.

'@ Show me (lesson13-4.avi)
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4 Bscicct the text box tool (bl]) from the
toolbox and create an unbound text box, as
shown in Figure 13.8.

FIGURE 13.8: Create an unbound text box.

Select the text box tool from the toolbox.
The cursor becomes a small text box.

E3 frmCustomer : Foim

2 Click anywhere on the detail
section to create a new
unbound text box.

D R U R p—=
# Detail E

- etai - : , ,E,T

2 || [Custofner ID: | |EustID \'\PE&

1|t el Ir'ustName —E-«I "1 a_lhl

- 1 1 1 I

~ || [Biling|address | [Bilingddress [Corte ® E

H : —t L L L

- || |City: Cit Cont:

[ 1G] Gy o e

- || [Provitee: | [Proee

3 L L L1 = [

— || [Text2p: L |Unbound

- ext2ft | /' [Unboun refre

4 =]

- =

. .

Z g

1 55witch to form view and enter a value in
the new unbound text box.

1 6Use the record navigation buttons to step
through the different customers. Notice
that unlike the bound text boxes for
CustID, BillingAddress, and so on, the

Exercises
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value in the unbound text box does not
change.

13.3.14 Binding an unbound text box to afield

The only difference between a bound and an
unbound text box is that the Control Source
property of a bound text box is set to the name
of a field. In this section, you are going to
change the unbound text box shown in

Figure 13.8 to a bound text box.

1 7Bring up the property sheet for the
unbound text box. Change its Control
Source property from NULL to custiID, as
shown in Figure 13.9.

13.3.2 Creating asingle-column formusing the
wizard

Now that you understand the basics of creating
and modifying bound text boxes, you can rely
on the form wizard to create the basic layout of
all your forms.

'@ Show me (lesson13-5.avi)
1 8Create a new form bound to the

Products table using the form wizard, as
shown in Figure 13.10.
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FIGURE 13.9: Set the Control Source FIGURE 13.10: Create a new form using the
property of an unbound text box. form wizard.
Select the
form wizard.
7 IR - R B VR I | IR B R B &
Mew Form

I::: i Text Box: Text29 E
CustiD Formatl Data I Ewvent I Other Al |
—IEustName Mame . ..o Textza

AukoForm: Tabular

-\ AukoForm: Columnar

Biling#ddress A . AukoForm: Datasheet
---------- This wizard automatically Chart Wizard
Decimal Places . . . . . CustMame creates your Form, based on ’ -
" 5 PivotTable Wizard
Input Mask , . ... .. BilingAddress the fields vou select.

Default Yalue . ... .. City

Validation Rule . . . . . Prav
Validation Text ... .. :D:tiz:fg::e
SERBE MR 00 0o CoﬁtactPerson
Enter Key Behavior . . terao

Choose the table or query where
the object's data comes from:

Allow AukoCorrect . .. Yes

Visible oo Yes .

Display When -+ Aways Bind the form to the & ] conce
Enabled . ... .. res Products table.

1 1 Use the pull-down list to set the

Control Source property to CustID. bound text boxes. Of course, once the wizard
has created a form, you are free to modify it in
any way.

1 9Use the form wizard to specify the fields ]
you want on your form and the order in @ If you make a major layout error w.hen .
which they appear. Select “columnar” when creating a form (e.g., you put the fields in
prompted for the form type. the wrong order) it is often easier to start
over using the wizard than to fix the
A “Columnar” forms are called “single problem manually.
column” forms in version 2.0.

The primary advantage of the wizard is that it
automatically creates, formats, and aligns the
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134 Discussion
134.1 Columnar versus tabular versus
datasheet forms

Columnar forms show one record per page.
Tabular forms, in contrast, show many records

B3 frmProducts

Product 1D

|5? 4366

IMixing biowl, 16 gt

Uit IEA

Unit Price | $12.50

Drescription

Bzl & i B3 frmProductsT abular

=1 E3

Discussion
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per page and are used primarily as subforms
(subforms are discussed in Lesson 14). There is
also a a datasheet form type, but it is seldom
used since it gives the developer relatively little
control over the look and behavior of the data.
The three different types of forms are shown in
Figure 13.11.

FIGURE 13.11: The same
information displayed as a
columnar, tabular, and
datasheet form.

A columnar
form displays
one record per
page.

|5? 551 B fimProductsT abular
|?1 1210 ProductlD

Description

Record: 4]« [[” ProductID  Description Unit Price
P |[57 5012 W ater jug, 5.5, w/ice guard, 2 lite $23.50 .
—_— A tabular form displays more
[57 3826 Spatula, B "Cuisipro $4.00
— than one record per page.
Iﬁ 3828 Spatula, 8" "Cuizipra” $4.25
Iﬁ 4566 Mixing bowl, 16 gt. $12.50

Unit UnitPrice

[rieno | 515012
57 3526

B |_|57 3828 | Spatula, 8" "Cuisipro”

Record: Wl{[™ 157 4966 | Mixing how, 16 qt.

a7 551 5.5, salad server set

7112101 | 5.5, soup ladle

7112110 | S.5. skimmer

7112111 |S.5. sauce ladle

7112114 5.5, grave ladle with spout

| 744042  Snail plate whwhite handle

TA A1

b 1"
Record: 4] 4 || 1 e er]re] of 54

Spatula, B" "Cuisipro”

YWater jug, 5.5 wfice guard, 2 litre EA

$23.50
EA, $4.00 65
EA §4.25 A datasheet form is identical to the
= P12 datasheet view of a table or query.
EA 5525 oince the datasheet view gives the
EA g5.00 designer less control over the format
EA g5.25 of the data than the other two form
EA 5475 types, it is generally inappropriate for
Eﬁ Elg use in applications.

v
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13.5 Application to the project

ZOUse the wizard to create columnar forms
for all your master tables. Note that in
some cases (e.g., Customers) you will want
to base the form on a join query rather than
table in order to show information such as
the name of the region.



- Lesson 14: Subforms

14.1 Introduction: The advantages offorms  many relationship. For example, the form

within forms shown in Figure 14.1 is really two forms: the
main form contains information about a
A columnar (single-column) main form with a specific order; the subform shows all the order
tabular subform is a natural way of displaying details associated with the order.

data from tables that participate in a one-to-
FIGURE 14.1: A typical form/subform combination.

The main %art of the form (ijs(;:_olulmnar @ Although the orders table is the foundation for the main form, certain
_(ofne rert;_or pgr ptagezian s information from the Customers table is also shown as a
Information about Oxdezs. convenience. This is achieved by basing the form on a join query.

4 Order ID I 1 Biling address |1 892 Martin Strest E ast
Customer name IThe Chef's Assistant 'I o —
Drcer date [ vy ® v smoces
Contact person |Andre Oulette
Frocessed? I
Contact phone |[BD4] 490-2928
Product ID Diescription Unit Gty on Gty Oty Actual Extended =
hand  ordered shipped price price
57 3826 =||Spatula, 6" "Cuisipro"” E& 5] 12 12 $4.00)  $48.00
573828 =||Spatula, 8" "Cuisipra” E& 20 12 12 $4.25| $51.00
57 4366 =] |Mixing bowl, 16 gt. Ea ] g 5 B | $1250) $75.00
: 744539 [=||Meat tenderizing hammer E& 1 2 0 $2.50 $0.00
The subform is a s.eparate —— % |[746083__=[|[Spring form pan, 3" ron stick [EA B IRNE 5| $750| $3rs0
tabular form that dlsplays 746102 [=||Deluxe measuring spoon et | [4PC 11 |12 11 $3.50| $3850
information from the 746191 =]|Potata ricer, tinned m o e ot enrelennn .
ils tabl il B Because a link is established between the main form
OrderDetails lable. .
and the subform, only the order details that belong
with orderID = 1 are displayed in the subform.
Record: |<|<|| A e er]ee] of 1 p y |

© Michael Brydon (mjbrydon@sfu.ca)
Last update: 06-Oct-22 1 of 16
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In the case of an order form with an order
details subform, the order1D field provides a
link between the two forms. The connection
through order1D allows ACCESS to synchronize
the forms, meaning:

» when you move to another order, only the
order details associated with the currently
visible order are shown in the subform;

» when you add a new order detail, the
foreign key in the orderDetails table is
automatically filled in (in fact, there is no
need to even show OrderID in the
subform).

'@ Show me (lesson14-1.avi)

Although you will quickly learn to take a feature
such as form/subform synchronization for
granted, it is worthwhile to consider what this
feature does and what it would take if you had
to implement the same feature yourself using a
programming language.

14.2 learning objectives

® understand form/subform
synchronization

® create a form/subform combination

® manually link a subform to its main
form

Learning objectives
2 0f 16

14.3 Exercises

Although there are a number of different ways
to create a subform within a main form, the
recommended procedure is the following:

1. create and save two forms—a columnar
main form and a tabular subform (recall the
distinction between columnar and tabular
forms from Figure 13.11);

2. drag the subform on to the main form; and,
3. verify the linkage between the two forms.

143.1 Creating the main form

1 If you did not do so in Section 10.5, create a
query that joins the orders and customers
tables and save it as qryOrders.

'@ Show me (lesson14-2.avi)

Since the purpose of the qryorders query
is to facilitate the population of the
Orders table, ensure you understand the
implications of Section 10.4.2.
Specifically, ensure that all the field from
Orders are projected into the query.

2Use the wizard to create a columnar form
based on the qryorders query.

'@ Show me (lesson14-3.avi)
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3When you get to the wizard step shown in
Figure 14.2, make sure you select the “by
Orders” option.

The form wizard recognizes the one-to-
many relationship between Customers
and orders and offers to create a
subform for you automatically. We prefer
to create the subform ourselves.

FIGURE 14.2: Prevent the form wizard
from creating a customer/order subform.

Hows do you want ta view pour
e [N

by Custamers OrderlD, CustlD, OrderDate, »
Custame, Bilingéddress, C°
PostalCode, RegionCode, [
ContactPhone

Ensure the wizard
groups records in

gryOrders by [
OrderS, not @ Single form Lol
customers.

Cancel | < Back I Mext

E An annoying problem that occurs in ACCESS
version 8 is that the form wizard builds

Exercises
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the form on an “ad hoc” query, rather
than the saved query you specify. For
example, instead of binding the form to
gryOrders (as specified in Step 1), the
wizard sets the form’s Record Source
property to an embedded SQL statement,
as shown in Figure 14.3.

4Verify that the Record Source property for
your new form is correct. If not, delete the
embedded SQL statement and bind the form
to the appropriate saved query.

If the form is bound to an embedded SQL
query, any changes you make to
gryOrders (such as sorting by orderDate)
will not be reflected in the form.

5Rearrange the fields so that they make
efficient use of the top part of the form, as
shown in Figure 14.1.

6Save the form as frmorders.

143.2 Creating the subform

Once the main form is created, you create a
second, tabular form using essentially the same
procedure. A subform is like any other form,
except that it will ultimately be nested within a
main form.
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Since you will want to show information about reason, it is good practice to test your
products (such as quantity on hand and queries and make sure you are 100-
description) when you add order details, the percent happy with them before creating
subform should be bound to the your forms.
gryOrderDetails query that you completed in
Section 11.5. 7Use the wizard to create a tabular subform
based on qryOrderbDetails, as shown in
If you use the wizard to create a form Figure 14.4 and Figure 14.5
based on a query and then make
significant changes to the query (e.g,. @4 Show me (lesson14-4.avi)
add or delete columns), you will also have
to make changes to the form. For this BSave the form as sfrmOrderDetails.

FIGURE 14.3: Set the form’s Record Source property to the desired saved query.

1 Click on the intersection of the &""'"““'A“"“'[D'd"“'F“"“] _ Note the embedded
vertical and horizontal rulesto % E"e BE Bon Teet Gumt Qe i Has SQL statement. Use
< |% ®| B2 the pull-down list to
Form set the Record

\>|-[ — . s s Source property to

gryOrders.

select the form as a whole.

‘me;_ﬂ
# Detai
N Formatl Data I Ewvent I Other Al |
n D)’ﬁ' Record Source . . ... SELECT DISTINCTROVA| |ﬂ 4/
CostD Al 0 0 0000000000
i -cli i ) — derBy ..o
z Right c!|ck to bring up the e gﬁoirfnfers IIIIIII —
properties sheet for the form 2 I e
© ||| Procedszed EPIEN 0o oo0ocoo00 raers
(the name of the selected - Proceeed e e Single Form
object shows in the title bar of 3 |[itoetn s plomed poth
the properties sheet). - Bl oDkt - ves
4 : ——  Allow Additions . . . .. Yes
Z|][City [ DataEnkry . ....... Mo
5- Provinke | Recordset Type . ... Dvnaset
5 I Recordlocks...... Mo Locks
T || [Restsl ide Scroll Bars ... Bath J
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FIGURE 14.4: Use the wizard to create the OrderDetails subform (part 1).

New Form

AukoForm: Columnar
AukoForm: Tabular

AukoForm: Datasheet
Chart Wizard 0
PivotTable Wizard

the Fields you selegt,

Use the arrows to select the fields to show
in the form. Note that orderID and
UnitPrice should not be shown.

Choose the tablefor query where

‘Wwhich fields do you want on your form?

*f'ou can chooge from more than one table or query.

ryOrderDetails j

the object's datalcomes From:

T ables/Queries:

o]

Cancel |

IQuery: qiyOrderDetail:

The order in which

\
\i

T Orderl D

Select the form wizard and bind the new
form to the gryOrderDetails table.

Available Fields: Selected Fislds: the fields appear
o [ProduectD in this dialog
= Fjescription determine their
> DtyOnHand order in the form.
| P
LI QtyShipped

I Mest » I

Cancel | < Back FEinizh

Subforms created by the wizard typically
require some fine tuning in order to reduce the
amount of space they occupy. A number of
editing issues are highlighted in Figure 14.6.

95witch to design mode and rearrange the
fields on your subform as required. You
should not waste too much time on this.

1 OSet the Enabled property to False for all
the fields that the user should not be
changing during order entry. For example,
there is no reason for the user to change

the Description Or QtyOnHand fields when
entering order details.
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FIGURE 14.5: Use the wizard to create the
OrderDetails subform (part 2).

what layout would wou like for your form?

' Columnar ‘

" Datashest

' Justified

Ensure Tabular is selected
for the form type.

Cancel | < Back I Mest » I

@ Remember, if you also change the Locked
property to True, the coloring of the text
box will be normal instead of grayed-out.

14.3.3 Linking the main form and subform

To create a subform, you drag and drop the icon
for the tabular form on to the columnar form.

'@ Show me (lesson14-5.avi)

Exercises
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1 1 Open the main form (frmorders) in
design mode.

1 ZUse the Window menu to bring the
database window into the foreground.
Alternatively, you can press the database
window icon () on the tool bar.

1 3Perform the steps shown in Figure 14.7 to
drag the subform on to the main form.

1 4The result of the drag-and-drop
operation is shown in Figure 14.8.

In Access 2000, the blank subform control
is replaced by a live window on to the
design view of the subform. This feature
permits you to edit both your main form
and your subform(s) at the same time.

@ The advantage of the drag-and-drop

method of creating a sub form is that the
width of the subform control (the white
window) is automatically set to equal the
width of the tabular subform. Naturally, if
you change the size of the tabular
subform later on, you will have to
manually adjust the size of the subform
control on the main form (or delete the
subform control and repeat the drag-and-
drop procedure).
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FIGURE 14.6: Edit the subform to reduce the amount of space it uses.

1 Reduce the horizontal space ® To split the headings into two or more

used by the headings and

lines, place the cursor at the desired split

fields. location and press Shift-Enter.

B3 sfrmOrderDetails : Form

|_||-|-\1-|-2-|-3-|-4-|-5-|-s-|-?-|-8-|-/é-|-10-|-11-|-12-|-13-|-

& For ader
rodu

ElE
& Detail

ordere shippe|

m o

Exted I ed
lice:

@ Drag a “selection box” around
multiple objects. The objects
can then be moved as a group.

- F‘roductID E)escription
- Form Fooker

=

14.3.4 Linking forms and subforms manually

If both the form and the subform are based on
tables, and if relationships have been declared
between the tables, ACCESs normally has no
problem determining which fields “link” the
information on the main form with the
information in the subform. However, when the
forms are built on queries, ACCESS has no

IUnit IQtyDn IActue | IQtyDrc IQtyS hif Extendec

z Reduce the vertical space by moving the

fields up to the “detail band” and bringing
the “form footer” band up against the fields
(to move a band, drag it using the mouse).

Resize the detail area to
minimize unused grey space.

relationship information to rely on. As such, you
have to specify the form/subform links
manually.

Since both the forms created in Section 14.3.3
were built on queries, ACCESS was unable to
automatically determine the linking fields.
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FIGURE 14.7: Drag the subform on to the main form.

&, Microsoft Access [_ =]
open the main fOI'm File Edit Wiew Insert Tools ‘Window Help
1 in design mode. DS HSRY | $BE |0 K- - % i of =S4 3
[ I I I S - S S P W Y WA WP TR
* Form Header
# Detail : : B Tables | B Queries Farms | B Reports | 2 Macros |
- !DrderID !!DrdelrID PR—— N .
! (e Tyt ame frmorders Position the database window
- ||[Custorper1D_ | {CustD fproducts W so that the subform’s target
2; |Drder ate: ||DrderDate [i:: B <FrmOrderDetails destination iS ViSibIe.
é |Procedsed? | [ ///
Drag the form footer : —
2 dow% o el fen ; A 4 Drag the subform on
for the subform. I} to the main form.
N
il |
1 5Verify the link between the form and the to define the link, separate the field names
subform by examining the property sheet of with semicolons, for example:
the subform control, as shown in DeptName; CourseNo.
Figure 14.8. 2. Use the builder provided in version 7 and
If the link fields are incorrect or empty (as they greater to have AcCess make a guess at how
are in this case), you can do one of two things: the main form and subform are related.

1. Type in the name of the link field(s)
manually. If more than one field is required
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FIGURE 14.8: The drag-and-drop operation creates a subform control.
Delete the label associated with the  EREEEEEEEI = [0]x]
subform control. In this case, the [ R RN R S R R R K N I N R,
contents of the subform are obvious __ ||| Form Header
and the label merely adds clutter. et —_ Format | Data | Event | other Al |
Z\|Order I |[OrderD ‘ Mame . ..o sfrmOrderDetails ﬂ
1‘ "h_, 5 ”’usthame L L Source Object . . . gy sfrmOrderDetails
i | B ] T Link Child Fields , W
2 Select the subform control and bring || - || Gsterer_| |JcustD s =
up its property sheet. - |[|Bederdate | f[OrdeDate | e Ves
. cedsed? | |V | ...... Alwwzys
Enabled . . ........ Ves
frmOrglerD etai s| Locked oo v e Ho
The white area is a “subform y |[[stmDrderDetsis TabStop. o ves
control”. It is essentially a window Tl i) e
tr;]rough which the tabular subform 5 shows the name of the " o
STOWS. -1 formtowhichitis bound.

The terms “link child field” and “link
master field” are specific to the form
design tool in MICROSOFT ACCESS. However,
you should recognize that “link child
field” and “link master field” are
identical to “foreign key” and “primary
key” respectively. The main form is the
master (“one” side) and the subform is
the child (“many” side).

1 6Use the builder to specify the link fields
between the main form (frmorders) and

the subform (sfrmorderbDetails). This is
shown in Figure 14.9.

Version 2.0 does not have a builder for
linking fields.

1 7View the resulting form. Notice that as
you move from order to order, the number
of order details shown in the subform
changes. This indicates that form/subform
synchronization is working.
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FIGURE 14.9: Set the link fields for the
form/subform.

i Subform/Subreport: sfrmOrderD etails E

Farmat I Data I Ewvent I Other Al |

MName ..o sfrmOrderDetails ﬂ
Source Object . ... . sfrmCrderDetails

Link Child Fields . . . .
Link Master Fields . . .
Status Bar Text . .. .
Visible .o o
Display When . . ./ . . Always
Emabled . . ... [ ... Yes

1 Click the builder button to get the “subform
field linker” dialog. If you prefer, you can
also enter the linking field(s) manually.

—]|
B3 Subform Field Linker E
Master Fields: Child Fields: oK I
Imﬂm j Order D j
I = I d Cancel |
Suggest... |
Fesul: | Show q@@etails f7/r each record in <SGL Statements using OrderlD ‘
|

~

2 In most cases, ACCESS can identify the
correct linking fields. Use the “Subform
Field Linker” dialog to verify that the
correct fields are used.

Exercises
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14.3.9 Non-synchronized forms

In this section, you will delete the link fields
created in Figure 14.9 in order to explore some
of the problems associated with non-
synchronized forms.

Failure to verify and set link fields is very
common mistake for neophyte form
designers. As you will see, however,
unsynchronized forms can cause all kinds
of trouble when it comes time to enter
data. Always verify your links when
creating a subform.

'@ Show me (lesson14-6.avi)

1 8Return to form design mode, bring up the
subform’s property sheet. Delete the link
fields (highlight the text and press the
Delete key).

1 9View the form. When you attempt to add
a new order (see Figure 14.10) all order
details (not just those associated with a
particular order) still show in the subform.

20Use the record selector buttons at the
bottom of the form to return to the first
order and attempt to add a new order detail
(use ProductID = “51 5012”) to the bottom
of the list. This is shown in Figure 14.11.
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FIGURE 14.10: Adding a new order using
an unsynchronized form/subform.

B3 frmOrders
P D 1D Wm Biling a.
City
Contact persor
Contact pho
sfmOrderD etails
Ppoduct ID Description Unit Gty e

ha
Spatula, 6" "Cuizipra” EA E5|.
Spatula, 8" "Cuizipra” EA 2044

Mising bawil, 16 gt [E~ 7iz50),
1)k |>||>a~e| of 7
Record: [14] 4 ] 2| lilr#] of 2 Al

Although the order is new (the AutoNumber has
not even been set yet) order details associated
with other orders show in the subform.

Because the forms are not synchronized,
AcCcCEss cannot automatically set the
orderID of the new order detail to that of
the current order (in this case 1). By
default, OrderDetails.OrderID is equal
to zero, hence the referential integrity
error in Figure 14.11.

21 Return to design view, re-establish the
correct link fields, and save the form.

Exercises
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FIGURE 14.11: Adding a new order using
an unsynchronized form/subform.

B frmOrders
4 Order 1D I—-] Billing address |1892 Me
(M Microsoft Access B W
C *f'ou can't add or change a record because a related IAndre Oulette
n} record iz required in table 'Orders’ EOYEREE
P
if Help |
Oty
hand ordered shipp
F|[E15M2 [waterjug, s.s. wice g = [EA [ 365000 0 0y
ll [
Record: |<|<|| g >|>||>a~e| of &
Record: 14| ¢ || 10 > [vifva] of 4 0

14.3.6 Aesthetic refinements

In this section, you will modify the properties of
several form objects (including the properties
of the form itself) to make your form more
attractive and easier to use.

In Figure 14.12, the basic form created in the
previous sections is shown and a number of
shortcomings are identified.
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FIGURE 14.12: A form/subform in need of some basic aesthetic refinements.

The caption of the
form shows the ), rder 1D l—n' Biling address |1 992 Mantin Street East
;?{g;lcgmgsér{nﬁcg Customer name |The Chef's Assistant City IW Pravince Il
t. g 5 pd Customer D I 5 Contact person |Andre Oulette Since the Subform
capton IS required. Order date | 024 ay-99 e phe l—[BU‘ﬂ 4900908 control was .
Processed? | automatically sized to
Product ID Description Unit Gty on Price Gty Gty Extended ﬂ zir:)tarleelégggryol?g.ofg::g’
hand ordered shipped Price 1Z
The subform control ‘ P|[E73625 [Spatuls, 6 Cuisipra” | [EA eEpa.0n [ 12[ 120-%es00 scroll bar is not
tSh”ou'd b?hn}ade 573820 | [Spatuls, B Cuisipr | [EA a5 [ 12 2[ $51.00 necessary.
LRI [57 4386 | [Mixing bowl, 16 at. [E~ 71250 B B[ #7500 o
order details can be (e o T | I 1 T
?:r?nwn S I ) The navigation buttons for the subform
et e | R [ o =3 5 4 are too easily confused with the
navigation buttons for the main form.
14.3.6.1 Changing the form’s caption 14.3.6.2 Eliminating unwanted scroll bars and

navigation bhuttons

22In design mode, click on the point at
which the horizontal and vertical rulers
intersect, as shown in Figure 14.13. This
selects the form object.

Scroll bars and navigation buttons are also
form-level properties. However, in this case,
you need to modify the properties of the
subform rather than the main form.

23Change form’s Caption property to )
“Order Entry” or something similar. #] Show me (lesson14-7.avi)

24To quickly open the subform in design
mode, double-click the subform control
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FIGURE 14.13: Change the form’s caption.

1 Click on the square where the vertical and
horizontal rulers intersect and right-click to
bring up the property sheet for the form.

im0 rders : Form

-
[ =
# Form He
e Farmat I Data I Ewvent I Other Al |
. — RecordSource ... .. qryCrders ﬂ
— |||Crder I Filker ..o 000
. oot OrderBy.........
-||==——— AllowFilers....... Yes
7 |||Custorper |~ Caplion . . . . . Order Entry
2 I— B Single Form
- ([Brderdate s lomed .. .. Bath
:; Procegsed [Booooooao Yes
- ||—L—  Allow Deletions . .. .. es

- shmOrderC itions . . . . . Yes

4  PataEnkey ... Mo

z Recordset Type . . . . Dynaset

- Record Locks . ... .. Mo Locks

5 Scroll Bars ... Bath J

|
z Set the Caption property to “Order
Entry” (or whatever text you want
showing in the title bar of your form).

when viewing the main form in design mode
(this takes some practice).

In Access 2000, you can edit the subform
directly through the subform control.
However, this assumes the subform
control’s window is large enough that you
can see what you are doing. If you prefer

Exercises
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to work in a full-sized window, you can
use the database window and open the
subform in design view in the normal
manner.

258ring up the property sheet for the form
and scroll down to change its Scroll Bars
and Navigation Buttons properties, as
shown in Figure 14.14.

FIGURE 14.14: Change the scroll bars and
navigation buttons of the subform.

Set the Scroll Bar
property to “Vertical Only”.

Formatl Data I Ewvent I Other Al |

Allow Filkers .. .00y Yes

Caphion . v sfrmCrderDetails

Default Wiew . ... .. Continuous Forms

Views Allowed . .. .. Bath

Allow Edits .00 Yes

Allow Deletions , . . . . Yes

Allow Additions . . . . Yes

DataEnkry o000 Mo

Recordset Type . . . . Dynaset

Record Locks . ... .. Mo Locks

ScrollBars ..o v v Wertical Only

Record Selectors . .. Yes

Mavigation B . No ;I

Dividing/ét.tr . es ||
4

z Set the Navigation Buttons
property to “No”.
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The net result, as shown in Figure 14.1, is a
more attractive, less cluttered form.

14.4 Discussion

1441 Add, edit, and view modes

One problem with the order form you have
created is that there is nothing to stop users
from making changes to the order information
once the order has been entered and processed.
Clearly, the ability to change the order once the
physical goods have been shipped and a paper
copy of the invoice has been sent to the
customer is dangerous.

This is a common problem: you need to give
users the ability to add and edit information
when entering transactions. But once the
transaction is processed, the information should
be cast in stone.'There are two basic

1 This is especially true for financial systems in which
every transaction must be stored “as is”. If a mistake
is made in such systems, the transaction cannot be
deleted or changed. Instead, the incorrect
transaction must be flagged as void, an offsetting
transaction must be made to “undo” the error, and
the correct transaction must be re-entered. Any
other approach would be impossible to audit.

Discussion
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approaches to achieving this type of
functionality:

1. Two forms — You can create two forms for
your users: one for adding new orders and
one for viewing orders that have already
been placed. Clearly, the latter form should
be read-only.

2. Asingle “smart” form — If you know
something about event-driven
programming, you can create a single form
that behaves differently depending on
whether the transaction showing on the
screen has been processed. The advantage
of this approach is that you do not have to
worry about maintaining two forms.

In either approach, control over the users’
interaction with the data can be controlled by
setting some simple form properties.

144.2 Form properties for controlling user
access

If you examine the property sheet in

Figure 14.14, you will see four form-level
properties that can be used to control what the
user can and cannot do using the form:

1. Allow Edits: this is similar to the Locked

property for fields except that it applies to
the form as a whole.
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Allow Deletions: when this property is set
to No, a user cannot use the form to delete
a record once it is saved.

3. Allow Additions: when this property is set
to No, users cannot use the form to add new
records.

4. Data Entry: when this property is set to Yes,
the form opens to a new record and
prevents the user from moving back to
previously saved records. That is, the user
can add and edit records created in that
particular session. But once the form is
closed, all saved records are inaccessible.

Like most properties in ACCESS, these properties
can be set via a programming language while
the form is in use. As such, it is easy to envision
an event-driven programming scenario in which
the user presses a button to process an order
and, at the same time, the Allow Edits property
is set to No. You will learn more about event-
driven programming in Lesson 19.

14.5 Application to the project

26Complete the order form you started in
this lesson. Since the form is the foundation
of your application, you should ensure that
basic features (such as form/subform
synchronization) are working properly
before you continue.

®

Application to the project
15 of 16

The form you created in this lesson is not
quite ready for entering orders. In the
remaining tutorials, you will be enhancing
its functionality with bound controls and
adding a feature to automatically update
inventory when the order is complete. For
now, the form is only really useful for
viewing any orders you have added
manually.
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Renl Lesson 19: Bound controls

15.1 Introduction: What is a comho hox?

So far, the only kind of user interface control
you have used on your forms has been the text
box. However, ACCESs provides other controls
(such as combo boxes, list boxes, check boxes,
radio buttons, and so on) that can be used to
improve the attractiveness and functionality of
your forms. These interface elements are called
bound controls because they are bound to
fields in the underlying table. When you change
data in a bound control, you are changing the
data in the underlying table.

In this lesson, we are going to focus on a
particularly useful bound control: the combo
box. A combo box is list of values from which
users can select a single value. Not only does
selecting from a list save typing, it can be used
as a means of enforcing referential integrity
since the user’s choices are (typically) limited
to the values in the list.

The term “combo box” is a MICROSOFT-ism
that is slowly working its way into
standard parlance. Synonyms include
drop-down list, select list, pick list, and
so on.

© Michael Brydon (mjbrydon@sfu.ca)
Last update: 06-Oct-22

Figure 15.1 shows a combo box used to assign
sales reps to regions. Since users are limited to
the choices in the combo box, there is no
danger of entering a non-existent employee ID
or the employee ID of someone who is not in
sales (assuming that the list provided by the
combo box is correct).

Although advanced controls such as combo
boxes and list boxes look and behave very
differently than simple text boxes, their
function is ultimately the same. For example,
the very basic combo box in Figure 15.1 is
bound to the Regions.RepiID field. When a
value in the combo box is selected, it is copied
into the underlying field exactly as if the user
had typed the value (3, 9, 10, etc.) into a text
box.

It is important to realize that combo
boxes have no intrinsic search capability.
Combo boxes change values; they do not
automatically move to the record with
the value you select. For example,
selecting RepID = 9 does not move to a
region serviced by that employee (after
all, there may be more than one region).
Of course, it is possible to use combo
boxes for search, but implementing this

1 of 20
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FIGURE 15.1: A combo box for filling in the

RepID field.
E Regions =1 E3
4 Fiegion code IE_
Fiegion |Eentral
Sales rep ID == 'I
///"3
4
3
Recprd: |<|<|| 1 e |eifre] of B 4

{

Instead of relying on the user to select a valid value for
RepID, a combo box is used to show the EMP 1D
values of all the employees in the sales group. When
the user selects “9”, the value is inserted into the
RepID field of the Regions table.

functionality requires a small amount of
programming.

15.2 Learning ohjectives
® create a bound combo box

@ create a combo box that displays values
from a different table

® show additional information in a combo
box

® prevent certain information from
showing in the combo box

Learning objectives
2 of 20

@ change the order in which the items
appear in a combo box

® understand and change tab order

® know whether to put a combo box on a
key field

15.3 Exercises

In the following exercises, you will create a
basic “regions” form using the wizard and
replace the rRepID textbox with combo boxes of
increasing complexity.

1 Use the form wizard to create a new
columnar form called frmRegions, as
shown in Figure 15.2.

FIGURE 15.2: Create a simple columnar form
for the Regions table.

B frmRegions : Form !E[E |

Use the wizard to
create the form.

Edit the field label for
RegionCode.

|

\
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@ Since you did not set a suitable caption
for the RegionCode field when you
created in Section 5.3.5, the wizard uses
the field name at the label for the
textbox.

2Change the field label for the RegionCode
field to “Region code” (or whatever you
think is appropriate).

3Set the Caption property of the form to
“Regions” (review Section 14.3.6.1 as
required).

4Ensure the toolbox and field list are visible
(review Figure 13.3 as required).

15.3.1 Creating a combo hox manually

Although AcCESs has a wizard that simplifies the
process of creating combo boxes, you will start
by building a simple combo box (similar to the
one shown in Figure 15.1) with the wizard
turned off. This will give you a better
appreciation for what the wizard does and
provide you with the skills to make refinements
to wizard-created controls.

15.3.1.1 Adding the control to the form

'@ Show me (lesson15-1.avi)

Exercises
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SDelete the existing RepID text box by
selecting it and pressing the Delete key.

The wizard toggle button (]) in the toolbox
allows you to turn wizard support on and off.

6Ensure the button is out (wizards are turned
off).

7 Click on the combo box tool (EB|). The
cursor turns into a small combo box.

8With the combo box tool selected, drag the
RepID field from the field list to the desired
location on the form’s detail section, as
shown in Figure 15.3.

The process of selecting a tool from the
toolbox, and then using the tool to drag a field
from the field list ensures that the control you
create is bound to a field in the underlying
table or query.

If you forget to drag the field in from the
field list, you will create an unbound
combo box, as shown in Figure 15.4. If
you accidently create an unbound combo
box, the easiest thing to do is to delete it
and try again.
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FIGURE 15.3: Create a bound combo box without using the wizard.

1 Ensure the wizard button
is not depressed.

E frmRegions : Form =
RegionCode D T - s N
Fegion
# Form Header An ab|
& Detail )
R _ L
: il N o r
] it Region A
3 Select the RepID : : b ‘ =
field from the field list. l‘Form Faater [42)
- il 'IEI
H =
.
4 Drag the RepID field on to the detail area. If you have done this 0%

Click on the combo box button to
activate the combo box tool.

correctly, the name of the underlying field should show in the combo
box and the label should take the value of the field's caption.

19.3.1.2 Filling in the comho hox properties methods of specifying what shows up in the

combo box list:

95WitCh to form view and test the combo box 1, Enter a list of values into the combo box’s

that you just created.

Row Source property;

In this section, you will tell Access what you 2. Tell Access to get the value from an existing
want to appear in the rows of the new combo table or query;
box. 3. Tell Access to use the names of fields in an

At this point, the combo box does not show any
list items because we have not specified what

existing table (you will not use this
approach).

the list items should be. There are three
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FIGURE 15.4: An unbound combo box (not
what you want).

E frmRegions : Form =1 E3 |
I i : .
e T Since the control is
# Detal unbound, no field name
- shows and the label is
_ A R L
; r; - ‘ generic.

nbound _ ;a | .

5
_‘ - Form Fooker
4] P

Although the second method is the most
powerful and flexible, we will start with the
first.

1 OSwitch to form view and test the combo
box that you just created.

'@ Show me (lesson15-2.avi)

1 1 Switch to form view and test the combo
box that you just created.

1 ZBring up the property sheet for the RepID
combo box.

Exercises
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1 3Change the Row Source Type property to
Value List. This tells ACCESS to expect a list
of values in its Row Source property.

FIGURE 15.5: Set the Row Source Type and
Row Source properties for the combo box.

Set the Row Source Type
property to “Value List”.

i Combo Box: ReplD E

Formatl Data I Ewvent I Other Al |
ReplD B

Row Source Type . . . Value List

Row Source . .. .... 34910 ;I
Column Count . .4y 1

Column Heads . . . . . Mo

Column Widths . .. ..

Bound Column . .. . 1

ListRows .. ....... g

List widkh . . ... Auko

Status Bar Text . . . . ill

z Specify the values that you want to
show in the combo box rows. Use a
semicolon to separate items.

1 4Enter the following values into the Row
Source property, as shown in
Figure 15.5: 3;4;9;10. These values
correspond to the employee IDs of
employees in the sales group.
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1 55et the Limit To List property to Yes.

If the Limit To List property is set to No,
the user can ignore the choices in the
combo box and simply type in a value
(e.g., “53”). In this particular situation,
you want to limit the user to the four
choices given.

1 6Switch to form view and experiment with
the combo box.

Notice that the combo box has some
useful built-in features. For example, if
you choose to type values rather than
select them with a mouse, the combo box
anticipates your choice based on the
letters you type. Thus, to select “10”, you
need only type “1”.

15.3.2 Acombo hox based on another table or
query

An obvious limitation of the value-list method
of creating combo boxes is that it is impossible
to change or update the items that appear in
the list without finding and modifying the Row
Source property. If you have many forms that
use combo boxes based on EMP_ID, the result is
a maintenance nightmare.

A more elegant and flexible method of
populating the rows of a combo box is to have

Exercises
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AcCESs create the list of items in the combo box
dynamically using an existing table or query.

15.3.2.1 Preparing the source data

Since you only want sales employees to show up
in this combo box, you need to create a query
that provides this information before continuing
with the combo box.
@ If you saved the qryEmployees query you
created in Section 11.3.1, you can use it
as the basis for the qrysalespeople
query. The procedure below assumes that
you are creating the query from scratch.

1 7Switch to the database window and
create a new query called grysalespeople.

1 8Project the asterisk and the EMP_JoB_cL
field. Uncheck the Show box for
EMP_JOB_CL, as shown in Figure 15.6.

You project the EMP_JoB_cL field into the
query so that you can filter out non-sales
employees. However, since you have also
projected the asterisk, you must ensure
that the Show box under the EMP_JoB_cL
column is unchecked. Otherwise,
EMP_JoB_cL will appear in the query’s
results set twice.
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1 gAs a criteria in the EMP_JoB_cL field,
enter “S” (“S” is the job class for
salespeople).

ZOCreate a calculated field called
FullName that concatenates the

Exercises
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employees’ first and last names (review
Section 11.3.1 as required).

The resulting query and results are shown in
Figure 15.6.

FIGURE 15.6: Create a query that provides information about employees in the sales group.

4 Createa query that lsts all i3 arySalospeople - Select Query =
employees with a jOb class emp_id emp_fname | emp_Iname |emp_pay_leve emp_job_clasy FullName
“Qn 3 Jocelyn Scarer 25 Jocelyn Scarer
equal S (sales). 4 Bill Williams 25 Bill Williams
b O Row Sidhu 35 Ben Sidhu
illeneuve 25 Sabine Villeneuve

Create a calculated field
that provides the
employees’ full names.

J

empjay_leve;l

Verify the results. These are the
values of EmployeeID that
can be used in the RepID field.

4

Hve| of 4 <| |

Figld: | Employees. Fullldame: Trim{{emp | emp_job_class

Table: |Emplayess Employees

Sart:

Shaw: %] 1 ~-—]
Criteria: "et

ar:

3 To avoid having EMP_JOB_CL in the results

_fl twice, ensure the Show box is unchecked.

15.3.2.2 Using the combo hox wizard

Although the basic process of setting the combo
box properties remains the same regardless of
whether its properties are set manually or using
the wizard, the wizard is far more efficient

when building a combo box based on a table or
a query.

'@ Show me (lesson15-3.avi)
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21 Delete the existing RepID combo box.

22Ensure the wizard button (E) in the
toolbox is depressed (wizards are
activated).

Exercises
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on to the detail section). Since the control
wizard is now activated, you should get the
dialog shown in Figure 15.7.

The wizard asks you to specify a number of
things about the list of values that appears in

the combo box:

1. the table (or query) from which values are
taken;

23Repeat the steps for creating a bound
combo box (i.e., select the combo box tool
and drag the rep1D field from the field list

FIGURE 15.7: Create a combo box using the combo box wizard.

Combo Box Wizard

This wizard creates a combo box, which displays a list of values you
cah choose from.

Select qrySalespeople
from the list and press Next.

3

R

How do you want your combo box to get its values?

\

(C I want the combo box ta look up the values in a table or query.
: Combo Box Wizard

| will type in the valuss that | want.

‘Wwhich table or query should provide the values for your combo box?

" Find a record on my form based on the value | selected in

comba box. andoin =]
| qryMonllpdate
q OrderD etail
Specify the source of the rows for [ =] | |qporders

the combo box and press Next. avProductswithCategories

1

Cancel | < Back Mest » FEir

 Both ‘

’7(" Tables & Queries

I

Cancel |

Use the radio button to indicate that you
only want to view queries as the possible
source of records for your combo box.

2

< Back I Mest » I

Firrety
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the field (or fields) that you would like to
show up as columns in the list;

3. the width of the field(s) in the list;

4. the column from the list (if more than one
column is visible) that is bound to the
underlying field; and,

5. the label that accompanies the combo box.

To complete your combo box, follow the
instructions given by the wizard:

24Indicate that the rows in the combo box
should come from a table or query, and
select the correct query, as shown in
Figure 15.7.

25$ince RepID has to be a valid value of
Employees.EMP_ID, select this field for the
combo box as shown in Figure 15.8.

In the second last step of the wizard, you are
asked whether to store the value picked from
the combo box in a field. Since the drag-and-
drop procedure you used to create the combo
box binds it to the repi1D field, you should not
have to make any changes in the last two steps
of the wizard.

Normally, in the last step of the wizard,
you would enter a descriptive label to be
shown on the left of the combo box.
However, since you will shortly delete this

Exercises
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FIGURE 15.8: Select the field to show in the
combo box.

Combo Box Wizard

Wwhich fields contain the values you want included in your comba
box?

WHEHEE RRE RRR
WHEHEE RRR RRR
WHEHEE RRE RRR

I R vI

The fieldz you select become columns in pour combo box.

Selected Fields:

emp_pay_level
emp_job_class

[
r
Fulltd arne: ;I
r

< Back I Mest » I Firrety

/ Cancel |

Select EMP_1D as the field to show. No
other choices are appropriate since RepID
is a foreign key that references EMP_1D.

combo box and replace it with a better
one, you should not waste any time
formatting or tidying up these early
efforts.

26$witch to form view and test your combo
box. It should look similar to that shown in
Figure 15.1.
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Clearly, updating or changing the values in the
combo box is much easier when the combo box
is based on a table. Since you have used the
linked Employees table as the basis for
grySalespeople, then your combo box will
always show the current members of the sales
group (according to the human resources
information system). This could be very helpful
in a company with significant employee
turnover.'

15.3.2.3 Showing more than one column in the
combo hox

One problem with the combo boxes created to
this point is that they are not of much use to a
user who is not familiar with the employee IDs
of the sales group. In this section, you will use
the FullName field of the qrySalespeople
query to make the combo box easier to use.

'@ Show me (lesson15-4.avi)

27Delete the existing combo box and start
again.

' The downside of using shared data is that an

employee cannot be assigned to a region until he or
she is added to the HR system. If the HR system is
updated slowly or in batches, the use of shared data
becomes a liability.

Exercises
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28Fill in the wizard dialog sheets as in
Section 15.3.2, but create a multi-column
combo box, as shown in Figure 15.9 and
Figure 15.10.

29Verify that your combo box resembles
the one shown in Figure 15.11.

15.3.24 Hiding the hound column

Assume that the EMp_1D values do not have any
business meaning for users of this system. In
such a case, you might be tempted to include
only the FullName field in the combo box.
However, this would not work because the
target Rep1D field expects a long integer
corresponding to a valid value of EMP_1D. If you
try to stuff the text “Ben Sidhu” into a long
integer field, you will get an error.

In this section, you will create a combo box
identical to that shown in Figure 15.11 except
that the key column (EMp_1D) will be hidden
from view. Despite its invisibility, however, the
EMP_ID column will still be bound to the RepID
field of the underlying table and thus the combo
box will work as it should.

'@ Show me (lesson15-5.avi)

30Delete the existing combo box and start
again using the combo box wizard.



ﬁ Bound controls

31 Include both the EMP_ID and FullName
fields in the combo box.

32Resize the eMp_1D column to a width of
zero, as shown in Figure 15.12.
@ If you base your combo box on a table
with a non-concatenated primary key,
then ACCESs (version 7.0 and greater)

Exercises
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provides a check box to hide the key, as
shown in Figure 15.13. However, since the
RepID combo box in the current example
is based on a query, this feature is not
available.

33Complete the combo box as in
Section 15.3.2.3.

Combo Box Wizard

FIGURE 15.9: Use the wizard to add more

Wwhich fields contain the values you want included in your comba .
bax? than one field to the combo box (part 1).
WHEHEE RRE RRR
::: ::: ::: ::: The fieldz you select become columns in pour combo box.
f = — 1 Include both EMP_ID and
o . Yy FullName in the combo box.
Available Fields: Selected Fields:
emp_frname
emp_lname ;I FullM ame
emp_pay_level » | Combo Box Wizard
Hows wide would you like the columng in your combo box?
L4 I
To adjust the width of a column, drag its right edge ta the width vou want, or double-click the
LI right edge of the column heading to get the best fit
Concel | <Bock [ met> | Evis : A resizing trick that works
x| I T in many WINDOWS
Mz Jocelyn Scorer . . .
i T, applications is to double-

Resize the two columns

Ben Sidhu

to suit your tastes.

click the right-hand edge of
the column selector. This
automatically resizes the
column to fit its contents.

S abine Villeneuve

Cancel | < Back I Mest » I FEinizh |
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FIGURE 15.10: Use the wizard to add more than one field to the combo box (part 2).

3 Although more than one column can be shown in
when vau zelect a row in the combo box, you can store a value from the Combo bOX, Only one can be Used tO Supply
[rrmn =] | anonion Eroote a ket sicl e e oo the value for the underlying field. Since the
purpose of this combo box is to select valid values
of EMP_1ID, it should be selected in this step.

Combo Box Wizard

Microzoft Access can store the selected value from pour combo box
in vour databaze, or remember the value so vou can uze it later to

HEE O oumn o ouwn

HHRE HHRE HHRE - -
Available Fields:
HHRE HER HHRE i

-~ FulName

ﬁ“m - perform a task.
www | | s € Remember the value for later uss.
HER HER HER - z - .
HEEE | wme | wn & Stare that value in this figld: * |ReplD j
=1
yd

HEH i N R
HEH R N R
HEH R N R

Cancel | < Back I Mext > I Fit Y

As before, the value of EMP_ID e
supplied by the combo box should be
stored in the Regions . RepID field.

Cancel < Back I Mest » I FEinizh

34Ensure that the Input Mask property for the control, you must remove the input
the combo box (which is inherited from the mask for the control.
RepID field’s Input Mask property) is blank.
35Change the label for the rRepID field from

If you create an input mask for a field and “RepID” to “Sales rep”.
then use a multi-column combo box to
display an entirely different data type in Although the combo box really contains a

RepID, it looks to the user like the combo
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FIGURE 15.11: A combo box showing
multiple columns from the source query.

E Regions =1 E3
4 Fiegion code IE_
Fiegion |Eentral
ReplD [ E=

3 Jocelyn Scorer
4 Eill williamns

10 Sabine Villeneuve
Record: A 4 I 1 e |eifre] of B 4

[

The FullName field is shown help the user
choose between different values of EMP_1D.

box is bound to the employee’s name. You
should change the label to make this
illusion complete.

36Verify that the resulting combo box
resembles that shown in Figure 15.14.

15.3.2.5 Changing the order of rows in the comho
hox

In some cases, you may want to make minor
modifications to the appearance of the combo
box without altering the source table or query.
For example, in the combo box in Figure 15.14,
you may wish to show the members of the sales
group in alphabetical order. You can do this by

Exercises
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changing the embedded SQL statement in the
Row Source property of the combo box.

'@ Show me (lesson15-6.avi)

37Bring up the property sheet for the RepID
combo box.

38Put the cursor in the Row Source
property and press the builder button (==1).
This shows the embedded SQL statement in
the QBE editor.

39Modify the query to sort by FullName, as
shown in Figure 15.15.

40Instead of saving the query in the normal
way, simply close the QBE box using the
close button ().

15.3.3 Changing a form’s tah order

A form’s tab order determines the order in
which the objects on a form are visited when
the Tab or Enter (or Return) keys are pressed.
ACCESs sets the tab order according to the
sequence in which controls are added to the
form. As a result, when you delete a text box
and replace it with a combo box or some other
control, the new control becomes the last item
in the tab order regardless of its position on the
form.
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FIGURE 15.12: Resize the columns to hide the key.

Combo Box Wizard

Hows wide would you like the columng in your combo box?

1 Click on the right side of the column selector
and drag the edge of the EMP_ID column to
To adjust the width of a colum_n, d. ight edge to the width vou want, or double-click the the fal’ |eﬁ (| .e., make |tS W|dth ZeI’O).

right edge of the column headirg to get the best fit
Combo Box Wizard

Hows wide would you like the columng in your combo box?

m I FullName
JE i To adjust the width of a column, drag its right edge ta the width vou want, or double-click the
4 Bill ‘williams tight edge of the column heading to get the best fit.
9 Ben Sidhu
10 S abine Villeneuve

FullName

|| Bill wiliams
Ben Sidhu
S abine Villeneuve

Cancel | < Back I Mest » I

Eit

@ Although the EMP 1D field is still the first
column in the combo box, it is hidden from view. Cancel <gack [ Hew> | Einish

To illustrate the problem, you are going to 42Create a combo box that uses values

create a custIp combo box on the order form from the customers table.

that you created in Lesson 14.

43Hide CustID in the combo box.

'@ Show me (lesson15-7.avi)

® Anytime you use an AutoNumber to

automatically generate unique keys for a
table, it probably means that the key has
no business meaning and should be hidden
from users whenever possible.

41 Open frmoOrders in design mode and
delete the custID textbox.
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FIGURE 15.13: The “hide key” option is
available when using a table for a row
source.

Combo Box Wizard

Hows wide would you like the columng in your combo box?

To adjust the width of a column, drag its right edge to the width vou want, or double-click the
right edge of the column heading to get the best fit

¥ Hide key colurnn [recommended] ~-

emp_fname

Wivian

Jocelyn

Eil

Hamid

Since the row source is a table,
ACCESS can identify the primary
key (EMP_ID) and provide a

mechanism to hide it.

Cancel < Back I Mest » I r

44Use “Customer name” for the combo
box’s label.

455witch to form view and use the Tab key
to move from field to field.

Notice that the focus seems to skip the combo

box when tabbing from field to field. If you put
the cursor on the combo box and press the tab

key, you will move to the next record because

CustID is now the last control on the form.

Exercises
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FIGURE 15.14: An multi-column combo box
with the bound column hidden.

B9 Regions

Fiegion code IE_
|Eentral

Jocelyn Scorer
Eill williamns
B w

Sabine Villeneuve

Fiegion

Sales rep

Record:/ e ([T 1 »lvife#] af B
I
When “Ben Sidhu” is selected from the
combo box, the corresponding value in
the bound column (EMP_ID = 9) is
written into the Regions . RepID field.

46T0 fix the problem, return to form design
mode and select View — Tab Order from
the main menu.

In ACCESs version 2.0, the menu structure
is slightly different: Select Edit — Tab
Order instead.

47M0ve the custID field from the end of
the list to an appropriate location, as shown
in Figure 15.16.
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FIGURE 15.15: An multi-column combo box
with the bound column hidden.

S ComboBox fepd 3]
Format I Data I Event I Other All | 1 |nV0ke the
Name o eees FieplD = ¥ builderfor the
Control Source , .. .. ReplD =
Format s v v Row Source
Decimal Flaces . . . .. Auto property.
Input Mask . . ... ..
Row Source Type . . . Table/Cuery
Row SOUFEE .« 044 SELECT DISTINCTRO =]
Column Count . .4y 2
Column Heads . . . . . Mo

Column Widths . . —

e T e= SQL Statement : Query Builder

List Rows . ... ..
List widkh . . . . .
Status Bar Text . Set the sort
I emp_id order for the
emp_fname
emp_Iname FullName
empjay_leve;l ﬁeld
‘ |
Figld: | emp_id FuIIName'
Table: [ g5 alespecple qry5 alespeaple
Sork: Aszcending =
Shaow:

Criteria:
or:

4851'nce the custIp combo box now shows
the customers name, delete the custName
textbox from the form.
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FIGURE 15.16: Set the tab order for the new
combo box.

1 Drag the row selector for the cus t1D field
to its desired position in the tab order.

Tab Order

Custom Order:

|| CrderID
|| Custhame
|| CustID
" Form Fooker | {OrderDate
= | |Processed
Click to select a row, or [ Bl.lllngAddress
click and drag to select || ity
multiple rows, Drag || P
selected rowis) ko move || ContactPerson
them ko desired tab || ContactPhone
order. |__| sfrmOrderDetails

OF I Cancel Auto Order

19.4 Discussion

15.41 Why you should never hind a combo hox
to a primary key.

Once new users learn how to create combo
boxes, a mistake they often make is to put a
combo box on everything. There are certain
situations, however, in which the use of a
combo box is simply incorrect.
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For example, it never makes sense to put a
combo box on a non-concatenated primary key.
To illustrate, consider the Employees form
shown in Figure 15.17. On this form, the EMP_1ID
text box has been replaced with a combo box
that draws its values from the same Employees
table to which the form is bound.

This combo box appears to work. However, if
you think about it, it makes no sense: The form
in Figure 15.17 is a window on the Employees
table. As such, when the EMp_ID combo box is
used, one of two things can occur depending on
whether a new record is being created or an
existing record is being edited:

1. Anew record is being created — If a new
employee is being added to the database, a
unique value of EMP_ID must be created to
distinguish the new employee from existing
employees. However, the combo box only
shows EMP_1D values of existing employees.
If the Limit To List property is set to Yes,
then the combo box actually prevents the
user from entering a unique EMP_ID value.

2. An existing record is being edited — It is
important to remember that a combo box
has no intrinsic search capability. As such,
selecting “Bill Williams” in the combo box
does not take you to the employee record
belonging to Bill Williams. Rather, selecting
Bill Williams from the combo box is
identical to typing “4” over whatever is

Discussion
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currently in the eMp_1D field. For example,
in Figure 15.17, Gerard Huff’s employee ID
is overwritten by Bill William’s employee ID.
Obviously, this generates an error.

A combo box may make sense when the
key is concatenated. For example, in your
OrderDetails subform, a combo box
should be used to select values for
ProductID even through ProductiD and
orderID form a concatenated key.

15.4.2 Controls and widgets

Predefined controls are becoming increasingly
popular in software development. Although
MICROSOFT includes several predefined controls
with AcCEss (such as combo boxes, check boxes,
radio buttons, etc.), a large number of more
complex or specialized controls are available
from MICROSOFT and other vendors such as
WWW.COMPONENTSOURCE.COM. In addition, you can
write your own custom controls using a
language like VISUAL C++ or VISUAL BAsIC and
incorporate them into many different forms and
applications.

An example of a more complex control is the
calendar control shown in Figure 15.18. A
calendar control can be added to a form to
simplify the entry of dates. MICROSOFT calls such
components ACTIVEX controls (formerly known as
OLE controls). Non-WINDOWS environments also
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support components, but tend to favor the
more generic terms “interface components” or
“widgets”. In JAvA, SUN’s SWING library provides
a large collection of interface components that
conform to the JAvA BEANS specification.

There are two main advantages of using pre-
packaged controls. First, they cut down on the
time it takes to develop and test an application.
Second, they are standardized so that users
encounter the same basic behavior in all
applications.

Application to the project
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Non-interface (invisible) controls for
doing chores like credit card processing,
communicating over the internet, and
encryption are also widely available.

15.5 Anplication to the project

There are a number of forms in your assignment
that can be greatly enhanced by combo boxes.

49Ensure that you have created a combo
box on your order form to allow users to
select customers by name rather than
CustID.

FIGURE 15.18: A calendar control on a form.

E3 Order Entry =1 E3
» Order ID l—-] Biling address |1 892 Martin Strest E ast =
Custamer name IThe Chef's Assistant 'I City IKE"“lDD':'S Province IBE
Drcer d"“e; l_ 01-un99 4ne 1388 [june 5] [1999 3] The calendar control can be bound to
Processed’ e date/time fields, thereby making it easier
Product D Description 30 (3 2 3 4 5 = for users to enter date-related data.
MErmE oo b e 1017 19 11 ¢ ;/
= 13 |14 [15 e iz g 13 ]
RY 3828 Spatula, 8" "Cuizipra” = o = = o T = N
57 4966 Mixing bowl, 16 g = T s | 5 5 i
|?4 4539 Meat tenderizing ammt| 5 5 5 = 5 5 D | =l

This calendar control has been programmed to pop-up when the user
presses a “builder” button and disappear when a date is selected. You

will learn about event-driven programming in Lesson 19.

=
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FIGURE 15.17: A combo box on a primary key field never makes sense.

A different employee ID can be selected from the
combo box. However, the result is that Gerard Huff's
employee ID is overwritten by Bill William’s
employee ID. A bound combo box does not
magically transport you to Bill William’s record.

50Disable all the fields on the order form

that you do not want users to change during
order entry.

51 Create a combo box in your order details

HINT:

subform to allow the user to select
products.

The ProductID values are used by both
you and your customers to identify
products. In other words, the field has
meaning outside of the information
system and should not be hidden in combo

Application to the project
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& Employees pmm— 1 =] E3 Since Bill Williams’ record already
¥ | Employes D T =l Lastname rof ] uses EMP_ID =4, and EMP_ID is

1 GeadHll 2 Figtname [Gemd | the primary key, it cannot be used
5 doosbniows | Paylevel | again for this record. Hence the error.
4 Bill ‘williarms
5 Hami ssan Job class IM
E Joy Kakuchi
7 Richard Mason
8 Flussell Plewy - .

Record: 4] 4 | — 1k [ri]r] of 10 Microzoft Access

|

The changes you requested to the table were not successful because
they would create duplicate values in the index, primary key, or
relationship. Change the data in the field or fields that contain
duplicate data, remove the index, or redefine the index to permit
duplicate entries and try again.

&

Help

HINT:

boxes bound to the ProductID field. In
addition, the items in the product list
should be sorted by Productip to make it
easier to select a product by typing the
first few numbers.

It is very easy for users to confuse two
similar ProductIDs. To minimize the
possibility of entering the wrong product
number, you should show the product
description in the combo box. In this way,
users can confirm that the ProductIp is
correct before they make a selection.
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< Lesson 16: Parameter queries

16.1 Introduction: Dynamic queries using
parameters

@ The last few lessons have been primarily
concerned with interface issues. In the
next several lessons, the focus shifts to
transaction processing—making changes
to data in response to business events.

A parameter query is a query in which the
criteria for selecting records are determined
when the query is executed rather than when
the query is designed. For example, recall the
select query shown in Figure 10.5. The criteria
in the query were set so that the resulting
record set consists exclusively of records that
have a unitprice greater than $20.

If you wanted a different set of results (say
products that cost more than $50), you would
have to open the query in design view, change
the criterion, and rerun the query. However, if a
parameter is used for the criterion, ACCESs will
determine the value of the parameter when the
query is executed (for example, by prompting
the user or pulling the value off an open form).
The result is a flexible query.

© Michael Brydon (mjbrydon@sfu.ca)
Last update: 06-Oct-22

@ When the concepts from this tutorial are
combined with action queries and event
handlers, you will have all the tools

required to create a basic transaction
processing system without writing a single
line of programming code.

16.2 Learning objectives

® understand the way in which
parameters can be used to create
flexible queries

® prompt the user to enter parameter
values

® create a query whose results depend on
a value on a form

16.3 Exercises

16.3.1 Simple parameter gueries

1 Create a query like gryBasics (recall
Figure 10.5) and save it under the name
paryExpensiveProducts.

ZReplace the criterion in the UnitPrice

column with a variable criterion: > [X] as
shown in Figure 16.1.

1o0f 10
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'@ Show me (lesson16-1.avi)

ACCESS expects criteria to be literal strings
of text and automatically adds quotation
marks to everything in the criteria row.
Since the expression UnitPrice > “X” is
not what we want, we have to tell ACCESS
that x is the name of a parameter (not
the letter “X”) by enclosing the
parameter name in square brackets.

Exercises
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3Execute the query as shown in Figure 16.1.

When ACCESS encounters a variable (i.e.,
something that is not a literal string) during
execution, it attempts to bind the variable to
some value. To do this, the program does the
following:

1. Access checks whether the variable is the
name of a field or a calculated field in the
query. If it is, the variable is bound to the
current value of the field. For example, if

FIGURE 16.1: Convert a select query into a parameter query.

=t paryE xpensiveProducts : Select Query M [=]E3

Enter Parameter ¥alue

Description

Unit:
UnitPrice

Run the query. When the “Enter parameter value”
dialog appears, supply a value for the parameter X.

2

g=8 paryE xpensiveProducts : Select Query

Ok I Cancel |

Figld: | PraductiD Description UnitPrice =
Table: |Products Products Products

Sart:
Shaw:

Criteria: »]
or: =
: of]

Replace the literal criterion “20” with a parameter X.
Remember to put the parameter name in square
brackets so ACCESS does not treat it as text.

1

| | ProductID Description Unit Price
L o1 2 YWater jug, s.5. wfice guard, 2 litre

| |74 6331 Labster set

| |52 2581608 Coffee grinder, 8" black
| |82 25160 Coffes mill, 8", white
| |52 300123 Electric pepper mill, black
| |B2300135 Electric pepper mill, w/light
| |82 3052 YWine bottle pepper mill, 14 12"

83 ?505 L [ TN ) PP R TN Y

| |91 354142 3 Verify that the results set
| |91 500304 contains products for which
192 BDO2A UnitPrice > X.

Record: 4] 4| 1) e | rile] of 11
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the parameter is named [ProductID],
Access replaces the parameter with the
current value of the ProductID field (e.g.,
“51 5012”). Since x is not the name of a
field or a calculated field in this particular
query, ACCESS continues looking.

2. Access attempts to resolve the parameter as
a reference to something within the current
environment (e.g., the value on an open
form). Since there is nothing called x in the
current environment, ACCESS continues
looking.

3. As a last resort, ACCESS asks the user for the
value of the parameter via the “Enter
Parameter Value” dialog box.

@ Note that the spelling mistakes discussed

in Section 11.3.2 are processed by ACCESS
as parameters.

4Press the requery button (Shift-F9) to re-
execute the query. This time, enter a
different value for x (e.g., 50).

The power of the parameter query in

Figure 16.1 is that the dollar value denoting
“expensive” can be defined at query execution
time rather than at query design time.

Exercises
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16.3.2 Using parameters to generate prompts

Since the name of the parameter can be
anything (as long as it is enclosed in square
brackets), you can exploit this feature to create
quick and easy dialog boxes.

5Change the name of your UnitPrice
parameter from [X] to [Show products
with a unit price greater than:].

6Run the query, as shown in Figure 16.2.
@ To create a real dialog box, you would use
an unbound form and provide additional
options such as a Cancel button.

16.3.3 Using values on forms as parameters

A common requirement is to use the value on a
form to influence the outcome of a query. For
instance, if the user is viewing information
about regions, it may be useful to be able to
generate a list of customers in the region
currently being viewed without the user having
to enter any additional information.

Of course, if all you want to do is view the
customers, then a synchronized form/subform
works well. However, if you want to do more
than view the customer data, you will need a
parameter query that pulls the value of a
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FIGURE 16.2: Select a parameter name that generates a quick-and-easy dialog box.

=[Show products with a unit price greater than:]

=t paryE xpensiveProdu

1 Use a long,
descriptive parameter
name (press Shift-F2
to bring up the zoom
box to make typing
easier).

= Ok

Cancel | 7

2 When AcCESS asks
for the value of the

El parameter, it uses the

parameter’s name.

Field: | ProductlD

Descnplion OnifFrice
Table: | Products Products Products
Sart:
Show: f [
Criteria: rice greater than:]
or:
4

parameter directly from the open form. The
basic idea is shown in Figure 16.3.

7If you do not already have a frmRegions
form, create a very simple one.

8Leave the form open (in form view or design
view, it does not matter).

Enter Pa-=meter ¥alue

Show products with & unit price greater than:
=)

o]

Cancel |

The key to making this parameter query work is
to provide a parameter name that correctly
references the form object containing the value
of interest. In order to avoid having to
remember ACCESS’ convoluted syntax for naming
objects on forms, you can invoke the
expression builder to select the correct name
from the hierarchy of database objects.

'@ Show me (lesson16-2.avi)
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FIGURE 16.3: Using the value on an open form as a parameter in a query.

B3 Regions

=8 pqryCustomersInRegid

The parameter
name tells ACCESS
where to find the
value used in the

1

Customers

=101 The current value in

the RegionCode
field on the form is
used as a parameter
in the query.

ContactPerso\J

The results match the

criteria specified on

the form.

ContactPhonELI criterion. /
|
t f
Field: | CustD CustMame City RegonCode =
Table: | Customers Customers ustomers Cusfomers
Sart:
Show: T
Criteria: \E‘ [Formsz]![frmR egions]![RegionCode]
or:
4

=8 pqryCustomersInRegion : Select Query
1D Cust

_k 'gionCode

1/ Sam's Stock Pot

W—R c
Maorth Wancdver | C

Record: |<| 1 || 1k |>||He| of 2

4 Gadgets "R" Us
(AutoMNurmber)

9Create a new query called
pgryCustomersInRegion. Project a few
customer fields including RegionCode.

1 OMove to the criteria row for RegionCode
and invoke the expression builder, as shown
in Figure 16.4.

1 1 Perform the steps shown in Figure 16.5 to
create a parameter that references the
RegionCode field on the frmRegions form.

1 2View the query in datasheet mode. The
results should correspond to the region
showing on the regions form.

1 3Move to a new record on the form.
Notice that you have to requery the form
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FIGURE 16.4: Invoke the builder to build a

parameter.
gzt pgryCustomersinRegion : Select Query M= 3
|Fity - E Totals
Place the cursor in the Table Names
criteria row of the ¥ o
RegionCode field. — .
l ﬁ Paste |_I
“ —
Fiekd 7% o aree T e N
z Right-click to bring & Lu Zoom..
up the context menu [ E& properties...
and select Build. s
(R L

(Shift-F9) in order for the new parameter
value to be used (see Figure 16.6).
@ AcCCESs does not continuously monitor the
parameter for changes. When the query is
opened, ACCESs evaluates the parameter
and selects according to that value. If you
want to force the query to re-evaluate,
you have two choices: close and reopen
the query or execute the requery action.

If the form is closed, ACCESS is unable to resolve
the name of the criterion and has to prompt the
user.

Application to the project
6 of 10

1 4Close frmRegions and requery the
parameter query. You should get the “enter
parameter” dialog box shown in
Figure 16.7.

16.4 Application to the project

16.4.1 Selecting the current order

Parameter queries provide a convenient way to
control what appears on a form or a report
based on what the user is currently viewing on
screen. For example, once an order is entered
into the order entry system, a user may want to
print or fax an invoice to the customer of that
order. To implement this feature, an invoice
report is created and bound to a parameter
query. The parameter query uses the techniques
described in Section 16.3.3 to pull the value of
the order1p parameter off the currently visible
order.

1 5Create a parameter query called
paryInvoice that pulls its 0rderID criteria
from the order form. In addition to order
information, your invoice should show
information about the customer to whom
the invoice is being sent.

Remember when testing the query that
the order form must be open in order for
Access to find the parameter value.

HINT:
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Application to the project

1 Select Forms to get a list of
all the forms in your database.

7 of 10
FIGURE 16.5: Use the builder to select the name of the object you want to use as a parameter.
Expression Builder EHE DOUb|e-C| |Ck
Forms![frmRegions] [RegionCode] = OK RegionCode to
| G | move it to the text
= undo | area. If you make a

+ - 1 *|8| == <=2 and or mot k| ()| _Rasie | hHen |

mistake, move to the

2 Since the £rmRegions form

text area, delete the

is open, click on Loaded
Forms and select the form.

3 Move to the middle pane and
select Field List to get a list
of the fields on the form in the
pane on the far right.

quryCustomersInRegitA <Farm:= Reqgion

<Field List> text, and try again.

gfionCode Label ReplD

RenlD Label 5 Press OK when
RepIl a
Form Header done. The text will be

petsl__ copied into the
orm Foater criteria row of the

- @ The expression builder saves you from — query.
learning the complex naming syntax for
objects in the ACCESS environment.

FIGURE 16.7: When the form is closed,
ACCESS cannot resolve the parameter’s value.

Enter Parameter ¥alue E

Forms!frmRegions!RegionCode

o]

Cancel |

16.4.2 Using the report writer

Since invoices are meant to be printed, they
should be created with the report writer.
Creating reports is mostly a mechanical task
and contributes little to your understanding of
the relational database model. As a
consequence, report creation is not covered in
these lessons. However, you are not entirely on
your own. ACCESS provides a graphical report
writer and a report wizard to simplify the
process of creating reports.
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Application to the project
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FIGURE 16.6: Requery the results set to reflect changes on the form.

g=t pgryCustomersinRegion : Select Query M [=]E3

v *gionCode
c

B9 Regions

Fiegion code IK_
Fiegion ey Accounts

Ben Sidhu
Record: |<|<|| ] >|>||>a~e| of &

Sales rep

Record: |<| ol | 1 K | >||>ane| of 3

Move to a new record on the form. Notice
that the query is not automatically updated.

g=t pgryCustomersinRegion : Select Query
_» gionCode

Press Shift-F9 to requery. The new parameter
value (‘K" in this case) is used to select records.

The structure of an invoice is similar to the
structure of the order form you created in
Lesson 14: information about the order is shown
at the top and information about the order
details are shown in the invoice body. The main
difference between an order form and an
invoice report is that you only need to generate
the invoice for the currently visible order. You
do not want to generate invoices for all the
orders in the orders table because chances are
that these invoices have already been created.

K
K

K
|y Accounts

Sales rep Ben Sidhu

Record: |<|<|| 3 >|>||>a~e| of 6

Record: |<| ol | 1 K | >||>ane| of 2

As was the case with the order form, you should
create a report for the order, a second report
for the order details, and combine them into a
report/subreport structure linked on O0rderip.

1 6Use the report wizard to create a
columnar main report based on
pgryInvoice. Test it to make sure it gives
the correct results and save it as
rptInvoice.

1 7Use the report wizard to create a tabular
subreport that shows order details. You
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should be able to use your
gryOrderDetails query as the record
source for the subreport.

Since the invoice is not used for decision
making, it can show less information than
the order subform. For example, there is
no requirement for the invoice to show
confidential information such as quantity
on hand.

1 8Use the drag-and-drop process described
in Section 14.3.3 to create a subreport
control on the rptInvoice form.

Report/subreport synchronization is very
important. Make sure you verify the link
fields for the subreport control in the
same way that you verified the link fields
for your subform controls (review
Section 14.3.4 as required).
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< Lesson 17: Action queries

171 Introduction: Queries that change data

All of the queries that you have created to this
point have been variations of “select” queries.
Select queries are used to display data, but do
not actually change the data in any way. In this
lesson, you are going to learn about action
queries.

1711 Whatis an action query?

Action queries are used to change the data in
existing tables or make new tables based on the
query’s results set. The primary advantage of
action queries is that they allow you to modify a
large number of records without having to
resort to writing VISUAL BASIC programs.

Access provides four different types of action
queries:

1. Make table — creates a new table based on
the results set of the query;

2. Append — similar to a make-table query,
except that the results set of the query is
appended to an existing table;

3. Update — allows the values of one or more
fields in the results set to be modified; and,

4. Delete — deletes all the records in the
results set from the underlying table.

© Michael Brydon (mjbrydon@sfu.ca)
Last update: 06-Oct-22

Since the operation of all four types of action
queries is similar, we will focus on update and
make-table queries in this tutorial.

17212 Why use action queries?

The Products table includes a field called
QtyonHand that stores the inventory level for
each product. Note, however, that this
information already exists in the database. In
principle, one could calculate the quantity on
hand for each product by summing all the input
transactions (shipments from suppliers) and
subtracting all the output transactions
(shipments to customers).

Given the emphasis to this point on minimizing
the amount of redundancy and dependency in
our databases, it may seem odd to store
QtyonHand When it can (in principle) be
calculated whenever it is needed. The problem
is that as the number of transactions grows
large, it may become infeasible from a
performance point of view to continuously
recompute the inventory level for each
product.’

Instead, we use “master” fields such as
QtyoOnHand to store status information about
transactions. The advantage of storing this type

1o0f 14
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of summary information is that it is available
immediately. The disadvantage is that great
care must be taken to insure that it is
consistent with the information in the
transactions that it summarizes.

1713 Rolling back updates

Since action queries permanently modify the
data in tables, and since there is no undo
feature for action queries, it is a good idea to
create a mechanism to undo the effects of the
query before executing it. Figure 17.1 shows
the basic elements of the simple rollback
feature that you are going to implement for
your project.

The rollback in Figure 17.1 is “simple”
because it only allows you to restore the
Products.QtyOnHand field to its state
when the ProductsBackup table was
created. To implement a more realistic
rollback feature, you would have to
update the backup copy periodically.

" In practice, one must also account for changes to

inventory levels (e.g., theft, breakage, spoilage) that
do not appear as transactions. Hence the need to
periodically count the inventory and reconcile any
discrepancies.

Introduction: Queries that change data

2 of 14

FIGURE 17.1: Using action queries to
enable a simple rollback feature.

2 Update gone bad: QtyonHand is
corrupted by an error in the update query.

. n =X

Products Products

qryProcessOrderDetails

3 Use the backup
copy to rollback

I Vi changes to
a " Products
aryBackupProducts gryRollbackProducts table. The

update can be
re-executed.

(]

ProductsBackup 1 Make a backup copy of the
Products table. This copy is
left untouched (i.e., it is not used
for transaction processing).

This rollback feature will allow you to test your
action queries without having to worry about
corrupting the data in the Products table.

@ Rolling back transactions is so important
that industrial strength databases (and
even ACCESS) have a built-in infrastructure
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for automatic commit and rollback (see
the on-line help system). The exercises in
this section are intended as an
introduction to action queries, not
database recovery.

112 Learning objectives

@ understand the difference between
action queries and select queries

® make a backup copy of a table using an
action query

@ undo (rollback) an action query once it
has been executed

® update only certain records in a table

® create a button on a form that executes
an action query when pressed

113 Exercises

1731 Using a make-table query to create a

hackup
One way to make a backup copy of the
Products table is to use a make-table query.

'@ Show me (lesson17-1.avi)

1 Create a select query based on the
Products table and save it as
gryBackupProducts.

Learning objectives
30f 14

2Project the asterisk (*) into the query
definition so that all the fields are included
in the results set.

3While still in query design mode, select
Query — Make Table from the main menu
and provide a name for the target table
(e.g., ProductsBackup) as shown in
Figure 17.2.

4Switch to datasheet mode to preview the
action.

Switching to datasheet mode does not execute
the action query. Instead, it shows you the
records that will be used when the action is run.
In the case of a make-table query, the
datasheet shows you the records that will be
used to make the new table.

5Select Query — Run from the main menu to
execute the action query, as shown in
Figure 17.3. Respond to warning boxes as
required.

6If you switch to the database window, you
will notice that the new make-table query
has a different icon than the select queries.
If you click on the Tables tab, you will
notice the new ProductsBackup table.
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FIGURE 17.2: Use a make-table query to back up an existing table

4 Profctal il () o the

File Edit View Insert | Query Tools Window Help query deﬁnition

E-& &G en = B = =
[ aybockupProduc ERCIEC
Remeveabls 2 Transform the Select query
Selact Query | into a Make Table query
Crosstab Query
s ke-Table Query...
Unitprice L Y Update Query If the target table already
—— ¥t append Query.. . exists, the make-table query
ol | R4 Delete Query - will overwrite it.
————— sl spedi » !
Figld: —Q i ;I
Tgbol:eti Products Parameters. .. r Make Table [ 7]x]
E?ireori‘:; L L L Make MNew Table ok I
or. . J d Cancel |
Provide a name for the File riame;
new (target) table.
11.3.2 Using an update guery to roliback in your Products table with pristine values
changes from your ProductsBackup table.
Having a backup table is not much use without a .
g P '@ Show me (lesson17-2.avi)

means of using it to restore the data in your
original table. In this section, you will use an

update query to replace the QtyonHand values T create anew query and add both the

Products and the ProductsBackup tables.
Save it as gryRollbackProducts.
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Exercises
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FIGURE 17.3: Run the make-table query.

&, Microsoft Access

= EE R

Femaye Table

# = Select Query

ProductD Crosstab Query
Description | [ Make-Table Query. .
Un!t ) = &1 Update Query
UnitPrice -

= k! Append Query...

File Edit View Insert | Query Tools Window Help 1 TO eXeCUte the quel'y, yOU
=R must select Query —
Run. Alternatively, you

L]
can press the “rur ()

icon on the toolbar.

@ The warning box reminds you

that you are about to make
permanent changes to the data
in the database.

S

Microsoft Access ]

_|_'| You are about to paste 54 row[z] into a new
L table.

- Once vou click Yes, you can't use the Undo
command to reverse the changes.

F I Delete Quer
KN Affemequery
e
——— SQL Specific 3
Field: —
Table: | Products Parameters. ..

Are you sure pou want to create a new table with the

Sart:

selected records?

78 how: i [ ]

O
@ You can switch to datasheet mode to view the |
results set. However, switching to the datasheet -

does not actually execute the action query.

8Since no relationship exists between these
tables, create an ad hoc relationship within
the query as shown in Figure 17.4.

95elect Query — Update from the main
menu. Note that this results in the addition
of an Update To row in the query definition
grid.

1 OProject QtyonHand into the query
definition and fill in the Update To row as
shown in Figure 17.5.

Now is a good point to stop and interpret what
you have done so far:

1. By creating a relationship between the
Products table and its backup, you are
joining together records from both tables
that share the same ProductID.
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FIGURE 17.4: Create an ad hoc relationship FIGURE 17.5: Fill in the Update To field.
between the table and its backup copy.

1 Indicate that you want to update
1 Drag the key on to its Products.QtyOnHand {0
counterpart i the backup table. ProductsBackup.QtyOnHand.

gz qriyRollbackProducts : Update Query

|

i
Field: | | Figld: | QtyOnHand

=8 qiyRollbackProducts : Update Query

. Table: | Products
Upd The reSU|t ISa One'tO'One UDdatg T_D: [ProductsBackup].[QtyDnHand]
‘ relationship between Products and et %
ProductsBackup. For each : e
record in the Products table, there Since there is more than one QtyonHand
— is a single corresponding record in field, you must use the <table name>.<field
the ProductsBackup table. name> syntax to eliminate any ambiguity.

2. By projecting Products .QtyOnHand into the This update query can be used at any time to

query, you are making it the target for the restore the inventory levels in the Products
update. No other field is modified by the table to the values they contained when the
action query. ProductsBackup table was created.

3. By setting the Update To field to
ProductsBackup.QtyOnHand, you are @ Although it would be a simple matter to
telling ACCESS to replace the contents of use the backup to replace the contents of

Products.QtyOnHand with the contents of all the fields in the Products table (e.g.,
ProductsBackup.QtyOnHand. Description, UnitPrice, and so on),
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QtyOnHand is the only field that can be
corrupted by the update query you will
create to process orders.

173.3 Using an update query to process the
order

Now that you have an infrastructure for rolling
back any errors, you can continue with the task
of creating an action query to process orders.

'@ Show me (lesson17-3.avi)

Exercises
7 of 14

1 1 Create an update query based on the
OrderDetails and Products tables and
save it as gryProcessOrderDetails.

1 ZSet the Update To field to [QtyOnHand] -
[QtyShipped], as shown in Figure 17.6.

1 3Execute the query.

Note that the query in Figure 17.6 updates the
QtyoOnHand field once for every value in the
OrderDetails table. Consequently, if you enter
a new order and run the query, you will end up
subtracting all the items shipped in the new

FIGURE 17.6: Create an action query to process all orders.

=8 qriyProcessOrderDetails : Update Query

OrderDetails
*
OrderID
ProductiD

QtyOrdered

QtyShipped =l /

1 Indicate that you want to replace
existing values of 9tyonHand with
QtyOnHand - QtyShipped.

Use datasheet mode to
preview the values that
will changed by the
update query.

!IEIE

=¥ qryProcessOrderDetails : Update .. [H[=] E3
_|_'| Quanity on hand
*

Z

EEER L OnH an

Table: | Products

-

Update To: | [QtvOnHand]{3 S hipped]

Criteria:
or:

o Note that if you do not include the square
/!\brackets, Access will interpret “QtyOnHand” as

a literal string rather than a field name.

H [T [T T[]

q >|>||n~e| of 7

Record: 4] 4|
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order plus all items shipped in previous orders.

Clearly, this is incorrect.

A convenient means of avoiding this problem is
to have the action query process items from one
order only. To do this, add a parameter to your

action query.

Exercises
8 of 14

1 40pen your frmOrders form so that it

appears in the expression builder under
“loaded forms”.

1 55witch back to the query and use the
builder as shown in Figure 17.7 to enter a
parameterized criterion for the orderiD
field. The criterion should pull its value
from the order form.

FIGURE 17.7: Create an action parameter query to process a single order only.

Open the order form
so that the query can
be tested.

=t qiyProcessOrderDetails : Update O

Expression Builder HE 1 3 Use the eXpI'eSSion
Forms![frrmorders][OrderiD] = K builder to create a
Cancel parameterized
o | undo | criterion for
+ - 1 *|8| == <<5| and or mob tke| ()| _pasie | hHen | OrderID.

] qryProcessOrderDetai s
[# Tables

13
E
e
w
>
o
&
o
2
3
13

City

) OrderID Label ContactPerson
(1 Queries OrderID ContactPhone
= F:U_:ms Processed CustID
- Ordh Loaded Forms Processed Label Custhame
B:;crlptlon ) D I: L& Bilingaddress Label OrderDate
UnitPrice QbyOrdel [ Al Forms Bilinghddress
‘ @R e C!ty Label PostalCode |
QtyCrHand 5 QtyShipp epor =| |ty Pracessed
Al | v Prov Label =] |Prav =
4
4|
Field: [ QtyDnHand OrderlD =
Table: | Products OrderDetails i
Update To: | [Qty0rH and]{3tyShipped) z ProJeCt the OrqerID
Criteria: Orders][OrdenD] < field, but leave its
= | r Update To row blank.
4 *
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1 60n the order form, navigate to an order
that contains some order details.

1 7Run the query and verify that the update
has been performed successfully. Since the
action query is making changes to your
data, you will see a number of warning
dialogs, as shown in Figure 17.8.

@ Once an action query is created, it has
more in common with programs written in
VISUAL BAsIC than standard select queries.
Double-clicking an action query executes
it and, apart from the warning messages,
there is no visible indication that the
action has been performed.

Since the action query is also a parameter
query, you should rename it to be consistent
with the parameter query naming convention
used in Lesson 16.

1 8In the database window, right-click on
gryProcessOrderDetails, select Rename,
and change the prefix to “pqry”.

You cannot rename a database object if it
is open. If your query is open, close it
before attempting to rename it.

Exercises
9 of 14

1734 Rolling hack changes

While testing the pgryProcessOrderDetails
query, your exuberance may lead you to
execute it more than once. To return the
Products table to its state before any updates,
all you need to do it run your rollback query.

FIGURE 17.8: Running an action query
generates warning messages.

Microsoft Access ]

You are about to run an update query that
will modify data in your table.

Are you sure you want to run this type of action
query’?

For information on how to prevent this message from
dizplaying every time you run an action query, click
Help.

Mo | Help |
Microsoft Access B

& You are about to update 8 row[s].

Once vou click Yes, you can't use the Undo
command to reverse the changes.
Are you sure pou want to update these records?

The number of records to be processed
should correspond to the number of order
details in the currently visible order.
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FIGURE 17.9: Add a button to the form using the button wizard (part 1).

1 Make sure the toolbox is e it Dl - [0 =101
handyandthatthereisroom~iéll'7"‘h' L2 A4 B E T s 0 R B e
for the button at the bottom  [HFE—==F ————————
of the order form. -|[[Orderlp | JJorde0 = =

1 Ir‘ L — HPUSHID I I;E thu h ,g :I.IP_ID‘\T_

N mate: |Drdeerate | | Eontacl o o] tac:lt onI .

2; [Frocefsed? | ¥ | | | |CjarTas! 7 = tac:ltF'hone\ |4'7

3 shmOrderDetailz ® Ensure that the

- wizard button in the

! | toolbox is
Select the “command button” ||, ! depressed (wizards
tool and click on an i = are activated).
appropriate location on the R S
form detail section. The ‘ ‘ ‘ ‘ ‘ ‘ |

button wizard should appear.

1 9Run gryRollbackProducts by double-
clicking its icon in the database window.

11.3.5 Attaching action queries to buttons

As a designer, you should not expect your users
to understand your query naming convention,
rummage through the queries listed in the
database window, and execute the queries that
need to be executed.

A better approach is to create buttons on forms
and “attach” the action queries to the buttons.
When the button is pressed, the query is

executed. Although we have not yet discussed
buttons (or events in general), the button
wizard makes the creation of this type of form
object straightforward.

'@ Show me (lesson17-4.avi)

ZOSwitch to the design view of £rmOrders
and add a button as shown in Figure 17.9.

21 Attach the pgryProcessOrderDetails
query to the button as shown in
Figure 17.10.
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FIGURE 17.10: Add a button to the form using the button wizard (part 2)

Command Button Wizard

4 Buttons can be created to perform many
different actions in ACCESS. The button wizard
organizes these actions into categories. Select
Miscellaneous and Run Query.

‘what action do you want to happen when the button iz pressed?

Different actions are available for each category.

Categories: Actions:

AutoDialer
Frint T able
Fun Macro

Command Button Wizard

Fecord Mavigation
Fecord Operations
Farm Operations

Wwhat query would you like the command button to run?

..... parvCustomers|nF egion
parvE x| iveProduct:

Cancel | < Back I Mest » I Eir i =l

5 The wizard lists all the available queries
(including non-action queries). Select the one
that you want to execute when the button is

pressed. Cancel <Back [ Newt> | Einish
ZZProvide a caption and a name for the 114 Application to the project

button as shown in Figure 17.11.

24Ensure you have implemented and tested

2 3switch to form view. Press the button to the action queries described in this lesson.

run the query (alternatively, use the

shortcut key by pressing Alt-P) as shown in
Figure 17.12.
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FIGURE 17.11: Add a button to the form using the button wizard (part 3)

Eommand[Buttonjl+jizard You can either show an icon or text on the

Process J Command Button Wizard
Order &+ Teut: |&Process Order

®

Dic paus want et or & picture o the bettEn? button. In this case, text is more appropriate.

If you chooze Text, you can tyge the text to dizsplay. 1f pou
choose Picture, vou can clicpBrowse to find a picture to diasl-w

‘what do you want to name the button™?

' Pictu¥ | Append Query ﬂ Erov

Delete Query B
Make-T able Query
b5 y

A meaningful name will help you to refer to the button later.

cmdProcess

ey

O ot Query =l
WINDOWS trick: If you enter 5o

an ampersand before a
letter in the caption, that
letter becomes the button’s
“shortcut key”. In this A = =
example the button is i —
activated when the user

presses the Alt-P
combination. Cancel | < Back st | Finish I

Order
That's all the information the wizard needs to create your
commatd buttan.
7 Replace the generic button name
provided by the wizard with a more
meaningful name (e.g., cmdProcess).

™ Display Help on customizing the button,
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FIGURE 17.12: Execute the action query by pressing the button.

& Order Entry

4 Order ID I
Customer name IThe Chef's
Order date: I

Frocessed? I

Microsoft Access ]

You are about to run an update query that

will modify data in your table. Province

Are you sure you want to run this type of action
query’?
For information on how to prevent this message from

@ The button runs the specified
action query (which in turn only
processes the current order).

Record: |<|<|| 1 >|>||>a~e| af 1

Fraduct D Descriptic dizplaying every time you run an action guery, click g
/' Help.

P 515012 [=[[water iy B
573626 =] [Spatuld. £ B
573828 ] |Spaua.k Mo | Hep | B
57 4966 =] [Misind ba — — : > ¥
744533 7] Meatltenderizing hamme (JEA | 02500 2] 0] $0.00

PBrocess Order

[=[F3

o

sl

Press the button to execute
the action query (or press Alt-
P to use the shortcut).



ﬁ Action queries Application to the project
14 of 14




o Lesson 18: An introduction to VisuaL Basic

18.1 Introduction: Learning the hasics of
programming

Programming can be enormously complex and
difficult, or it can be easy and straightforward.
In many cases, the difference lies in the choice
of tools used for writing the program. In other
cases, it is a question of scale—large projects
are unavoidably complex.

In this project, we are going to focus on solving
small problems using an easy-to-use
programming language. It is important to
recognize, however, that basic programming
concepts remain the same regardless of
language or project scale. The programs you
create here are trivial, but they introduce a
handful of programming constructs that can be
found in any “third generation” language, not
just VISUAL BASIC.

Strictly speaking, the language that is
included with ACCESS is not VISUAL BAsic—it
is a subset of the full, stand-alone VISUAL
BAsic language (which MICROSOFT sells
separately). In ACCESs version 2.0, the
subset is called “AcCCESs BasiC”. In version
7.0 and above, it is slightly enlarged
subset called “VISUAL BASIC FOR

© Michael Brydon (mjbrydon@sfu.ca)
Last update: 06-Oct-22

APPLICATIONS” (VBA). In the context of the
simple programs we are writing here,
these terms are interchangeable.

AcCESss provides two ways of interacting with the
VBA language. The most useful of the two is
saved modules that contain VBA procedures.
Procedures are batches of programming
commands that can be executed to do
interesting things like process transactions
against master tables, provide sophisticated
error checking, and so on.

The second way to interact with VBA is directly
through the interpreter. When you type a
statement into the interpreter, it is executed
immediately. Although there is little business
use for this feature, it does making learning the
language and testing new statements easier.

In the first part of this lesson, you are going to
invoke ACCESS’ VBA interpreter and execute
some very simple statements. In the second
part of the tutorial, you are going to create VBA
modules to explore generic programming
constructs such as looping, conditional
branching, and parameter passing.

1o0f 14
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18.2 Learning objectives

® invoke and use the debug/immediate
window

® understand the difference between
fundamental program constructs
(statements, variables, the assighment
operator, and predefined functions)

® understand the difference between
subroutines and functions

® create a module containing VBA code

@ gain experience with looping and
conditional branching constructs

® use the VBA debugger in ACCESS

® understand the difference between an

interpreted and compiled programming
language

18.3 Exercises

18.3.1 Invoking the interpreter
1 Click on the Modules tab in the database
window and press New.

This opens the module window which we will

return to in Section 18.3.3.

@ You have to have a module window open
in order for the debug window to be

available from the menu.

Learning objectives
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ZSelect View — Debug Window from the
main menu. Note that Ctrl-G can be used in
version 7.0 and above as a shortcut to bring
up the debug window.

In version 2.0, the “debug” window is
called the “immediate” window and you
use View — Immediate Window to
activate it.

18.3.2 Basic programming constructs

In this section, you will use the VBA interpreter
to explore some fundamental programming
constructs and VISUAL BAsIC syntax.

18.3.21 Statements

Statements are built around special keywords in
a programming language that do something
when executed. For example, the print
statement in VBA “prints” an expression on the
screen.

'@ Show me (lesson18-1.avi)

3In the debug window, type the following:
NL Print “Hello world!”.
@ The . symbol at the end of a line means
“press the Return or Enter key”. From
this point forward, assume that each line
is followed by an Enter.
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In VBA (as in all dialects of BASIC), the question
mark (?) is typically used as shorthand for the
Print statement.

4Type the following into the debug window:
NL ? “Hello world!”

As shown in Figure 18.1, the result is identical
to first print statement.

FIGURE 18.1: Interacting with the VISuAL
BAsIC interpreter.

@ The debug window in version 8.0
is shared with the “locals” window.

Bl Debug Window
Locals |Watch | I <Ready =

Expression | alue

1 Type VISUAL BASIC
statements into the
interpreter.

Print “Hello, world;/
Hello, world?
? "Hello, worldt™
Hello, world? ‘\
The statements execute

immediately and results are
shown in the debug window.

Exercises
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18.3.2.2 Action statements

Actions are special statements that allow
programmers to use elements of ACCESS’ macro
language in VBA programs. Some actions are
stand-alone (such as the MsgBox action below)
and others are actually methods of the bocmd
object (see Section 18.4.1 for more information
on the evolution of VBA and its increasing use of
object-oriented concepts). Although the
inclusion of so many different types of
statements results in a conceptual mess, it
provides programers with a great deal of
flexibility.

@ At this point, you should ignore
theoretical language issues and accept
VBA as a powerful-but-inconsistent
friend.

5Type the following into the debug window:
NL MsgBox “Hello, world!”

'@ Show me (lesson18-2.avi)

The MsgBox macro action provides an easy way
to create custom messages using the standard
WINDOWS message box format.

The pocmd object is just a kludge that brings
VBA, object-orientation, and the macro
language together. Ugly as it is, the DoCmd
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object has many methods that are worth
learning about.

6Type the following into the debug window:
NL DoCmd.OpenForm “frmOrders”

You will notice that your order form opens in
the background behind the debug window.

If you do not have a form called
frmOrders, this method will result in an
error.

18.3.2.3 Variables and assignment

A variable is space in memory to which you
assign a name and a value. When you use the
variable name in expressions, the programming
language replaces the variable name with its
assigned value at that particular instant.

'@ Show me (lesson18-3.avi)

7Type the following:
NL s = “Hello”

NL ? s & “ world”
NL ? “s” & “ world”

In the first statement, the variable named s is
created and the string “Hello” is assigned to it.
Recall the function of the concatenation
operator from Section 11.4.1. When the second
statement is executed, VBA recognizes that s is

Exercises
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a variable, not a string (since it is not in
quotations marks). The interpreter replaces s
with its value (“Hello”) before executing the
Print command. In the final statement, s is in
quotation marks so it is interpreted as a literal
string.

@ Contrary to the practice in languages like

C and PascAL, the equals sign (=) is used to
assign values to variables. It is also used

as the equivalence operator (e.g., does x

=y?).

Within the debug window, any string of
A characters in quotations marks (e.g.,
“Hello”) is interpreted as a literal string.
Any string without quotation marks (e.g.,
strName) is interpreted as a variable or
some other objects (such as a field) that
is defined within the ACCESS environment.

18.3.24 Predefined functions

You were introduced to predefined functions in
Section 11.4.2. In this section, you are going to
explore some basic predefined functions for
working with numbers and text. The results of
these exercises are shown in Figure 18.2.

8Print the cosine of 2r radians and then nest
the cosine function within a conversion
function to round to the nearest integer:
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NL pi = 3.14159
NL ? cos(2*pi)
NL ? CInt(cos(2*pi))

9Convert a string of characters to uppercase:
NL s = “basic or cobol”
NL ? UCase(s)

1 OExtract the middle six characters from a
string starting at the fifth character:
NL ? mid (s,5,6)

1 1 Calculate the monthly payment for a
$12,000 loan over four years with 8.5%
interest (nominal) compounded monthly:

NL ? Pmt(0.085/12, 4*12, -12000)

@ In VBA, as in ACCESS, case is ignored. As
such MID (s, 5, 6) is identical to
mid(s,5,6). In addition, the amount of
“whitespace” (space between elements
of the statement) is irrelevant.

18.3.25 Remark statements

When creating large programs, it is considered
good programming practice to include adequate
internal documentation. In other words, you
should include comments throughout your code
to explain to others and your future self what
the program is doing.
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FIGURE 18.2: Using the VISUAL BASIC
interpreter to test predefined functions.

The debug window can be

@ enlarged by dragging the
Locals |Watch| I? d|V|d|ng ”ne.

Expression | Walue

pi=3.14159

? cos{2*pi)
8.99999999998501
? CInt{cos(2=pi))
1
5 = "basic or cobol”

7 UCase(s) UCase () converts a
BASIC OR COBOL

string to uppercase.
? mid(s,5,6)

C Or C
? Pmt(w Mid () extracts
zg'mﬁ"mms characters from a

The argument for
cos () contains an
expression.

string.

Many specialized financial and
scientific functions are available.

Comment lines are ignored by the interpreter
when the program is run. To designate a
comment in VBA, use an apostrophe to start the
comment, e.g.:
NL ‘This is a comment line!
NL Print “Hello” ‘the comment starts
here
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The original REM (remark) statement from
BASIC can also be used, but is less common.
NL REM This is also a comment (remark)

18.3.3 Creating a module

So far, you have written and executed VBA
statements one at a time. A more useful
technique is to bundle a number of VBA
commands together in a procedure and run
them in sequence. A module is a collection of
statements that is saved with the database (like
a form or a query).

1 2Close the debug window so that the
declaration page of the new module
created in Section 18.3.3 is visible (see
Figure 18.3).

FIGURE 18.3: The declarations page of a
VISUAL BAsIC module.

‘> Modulel : Module
I(General}

M=l B3
j I(Declarations} j

Option Compare Database -
Option Explicit
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'@ Show me (lesson18-4.avi)

The two lines:
NL Option Compare Database
NL Option Explicit

are included in the module by default. The
Option Compare statement specifies the way in
which strings are compared (e.g., are “wire
whisk” and “WIRE WHISK” considered
identical?). The option Explicit statement
forces you to declare all your variables before
using them (variable declaration is discussed in
Section 18.3.4.1).

In version 2.0, AcCEss does not
automatically add the option Explicit
statement. You should add it yourself to
the declarations section.

A module contains a declaration page and one
or more pages containing procedures. In VBA,
there are two types of procedures: subroutines
and functions. The primary difference between
the two is that subroutines simply execute
whereas functions execute and return a value

(e.g., cos()).

In version 2.0, only one subroutine or
function shows in the window at a time.
You must use the Page Up and Page Down
keys to navigate the module.
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18.34 Creating subroutines with looping and
branching

In this section, you will explore two of the most
powerful constructs in computer programming:
looping and conditional branching.

1 3Create a new subroutine by typing the
following anywhere on the declarations
page of the open module:

NL Sub LoopingTest ()

Notice that ACCESS creates a new section/page
in the module for the subroutine, as shown in
Figure 18.4.

FIGURE 18.4: Create a new subroutine.

‘> Modulel : Module
I(General}

M=l B3
j ILoopingTest j

Option Compare Database -
Option Explicit

Sub LoopingTest()

End Sub

You can use the procedure
combo box to switch between
procedures in a module.

== Y
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18.3.4.1 Declaring variables

When you declare a variable, you tell the
programming environment to reserve some
space in memory for the variable. Since the
amount of space that is required depends on
the type of data the variable is expected to
contain (e.g., string, integer, Boolean, double-
precision floating-point, etc.), you have to
include data type information in the declaration
statement.

In VBA, you use the pim statement to declare
variables.

1 4Type the following into the space
between the sub.. End sub pair:
NL Sub LoopingTest ()

NL Dim i as integer
NL Dim s as string
NL End Sub

1 5Save the module as basTesting.

One of the most useful looping constructs is
For <condition>.. Next. All statements
between the For and Next parts are repeated
as long as the <condition> part is true. The
index i is automatically incremented after each
iteration.

1 6Enter the remainder of the LoopingTest
program:



ﬁ An introduction to VISUAL BasiC

NL Sub LoopingTest ()
NL Dim i as integer
NL Dim s as string
NL s = “Loop number: ”
NL For i = 1 To 10

NL Debug.Print s & i
NL Next i
NL End Sub

1 7Save the module.

® It is customary in most programming
languages to use the Tab key to indent
the elements within a loop slightly. This
makes the program more readable.

Note that the print statement in Figure 18.5 is
prefaced by Debug. You can get away with the
old style BASIC print statement in the debug
window. But within modules, VBA enforces a
form of object-orientation. All stand-alone
statements are replaced by methods of objects.
In this case, the print method window belongs
to the pebug object.

18.3.42 Running the subroutine

Now that you have created a subroutine, you
need to run it to see that it works. To invoke a
subroutine, you simply use its name like you
would any statement.

Exercises
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'@ Show me (lesson18-5.avi)

1 BSelect View — Debug Window from the
menu (or press Ctrl-G in version 7.0 and
above).

1 9Type: LoopingTest in the debug window,
as shown in Figure 18.5.

FIGURE 18.5: Run the LoopingTest
subroutine in the debug window.

‘- basTesting : Module

(General)} j ILoopingTest j
Option Compare Database 71
Option Explicit &1 Debug Window

Sub LoopingTest() LDcaI5|Watch|

Dim i As Integer = ;
pim s As String |=epresson
s = “Loop number: *
For i =1 To 18 t LoopingTest
Debug.Print s & i Loop number: 1
Next i Loop number: 2
End Sub Loop number: 3
Loop number: 4
L ber: 5
Lq invoke the g Loop punter 2
LoopingTest Loop number: 7
subroutine by typing its tggg nunber:
name in the debug window. Loop number: 10
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18.3.4.3 Conditional branching

We can use a different looping construct, po
Until <condition>.. Loop, and the
conditional branching construct,

If <condition> Then.. Else, to achieve the
same result.

20Type the following anywhere under the
End Sub statement in order to create a new
page in the module:

NL Sub BranchingTest

21 Enter the following program:

NL Sub BranchingTest

NL Dim i As Integer, s As String
NL Dim blDone As Boolean

NL s = “Loop number: “

NL i =1 ‘initialize counter

NL blDone = False

NL Do Until blDone

NL If i > 10 Then

NL Debug.Print “All done”
NL blDone = True

NL Else

NL Debug.Print s & i

NL i=1i+1

NL End If

NL Loop

NL End Sub

22Run the program

Exercises
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18.3.5 Using the debugger

ACCESs provides a very good debugger to help
you step through your programs and understand
how they are executing. The two basic
debugging constructs explored here are
breakpoints and stepping (line-by-line
execution).

'@ Show me (lesson18-6.avi)

23Move to the “Do Until blDone” line in
the BranchingTest subroutine and select
Run — Toggle Breakpoint from the menu
(you can also press F9 to toggle the
breakpoint on a particular line of code).

Note that the line becomes highlighted,
indicating the presence of an active breakpoint.
When the program runs, the interpreter will
suspend execution at this breakpoint and pass
control of the program back to you.

24Run the subroutine from the debug
window. Execution should halt at the
breakpoint.

255tep through a couple of lines in the
program line-by-line by pressing F8, as
shown in Figure 18.6.

By stepping through a program line by line, you
can usually find any program bugs. In addition,
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FIGURE 18.6: Step through the each line in
the program individually.

Use the F9 key to set a
breakpoint where you want the
program to suspend execution.

| - basTesting : Module
I(Gene/al} j IBranchingTest j

s “Loop number: *
i 1 'intialize counter
blDone = False

Do Until blDone

If i > 18 Then

hs

Debug.Print "All donet"
blDone = True

1se
Debug.Print s & i

F
2 The highlighted box
indicates the current
location of the interpreter in
the program. Press F8 to
execute one line of code.

you can use the debug window to examine the
value of variables while the program’s
execution is suspended.

26Click on the debug window and type ? i
to see the current value of the variable i,
as shown in Figure 18.7.
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FIGURE 18.7: Use the debug window to
print variable values while the program is
running.

In version 8.0, the Locals
window shows the values of all

e variables in the current scope.

Locals |W th |

| alue | Type =
basTesting basTestingbasTesting
i 1 Integer
] "Loop number: " String
hiDane Falze Boolean

0

BranchingTest

i 1 While the program execution
‘\ is suspended, you can
execute statements in the

debug window. Type 2 i to
print the current value of i.

18.3.6 Passing parameters

In the BranchingTest subroutine, the loop
starts at 1 and repeats until the counter i
reaches 10. It may be preferable, however, to
set the start and finish quantities when the
subroutine is executed. To achieve this, you
pass parameters (or arguments) to the
subroutine.
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The main difference between passed
parameters and other variables in a procedure
is that passed parameters are declared in the
first line of the subroutine definition. For
example, following subroutine declaration
NL Sub BranchingTest (intStart as
Integer, intStop as Integer)

not only declares the variables intStart and
intStop as integers, it also tells the subroutine
to expect these two numbers to be passed as
parameters.

To see how this works, create a new subroutine
called parameterTest based on
BranchingTest.

27Type the declaration statement above to
create the parameterTest subroutine.

zsswitch back to BranchingTest and
highlight all the code except the sub and
End Sub statements

29Cut and paste the code into the
ParameterTest procedure.

To incorporate the parameters into

ParameterTest, you will have to make the

following modifications to the pasted code:
30Replace i = 1withi = intStart.

31 Replace i > 10 withi > intStop.
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32Call the subroutine from the debug
window by typing:
NL ParameterTest 4, 12.

The results are shown in Figure 18.8.

FIGURE 18.8: Create a parameterized
subroutine.

‘- basTesting : Module

I(General} j IParameterTest

Sub ParameterTest{intStart As Integer, intStop As Int
Dim i As Integer, As String
Dim blDone As Boo

s “Loop number: [*
i intStart 'intilalize counter
blDone = False
Do Until blDone
If i > intStop [Then
Debug.Print ['All donet"
fse e
Debug.Print |5 & i Locals |Watch| <Re.
i=1+1

End If I Expression |Value
Loop

End Sub ParameterTest 4,12
| Loop number: 4
= =0 | Loop number: 5
Loop number: 6

7

8

9

Loop number:

1 Include the names of | | gop number:
the parametersinthe || Loop number:

subroutine’s Loop number: 18

o Loop number: 11

declaration. Loop number: 12
All done?

@ If you prefer enclosing parameters in
brackets, you have to use the
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Call <sub name> (parameter;, ...
parameter,) syntax, e.g.:

Call ParameterTest(4, 12). See
Section 18.4.3 for more information on
the use of brackets in VISUAL BasIC.

18.3.1 Creating a MinValue() function

In this section, you are going to create a user-
defined function that returns the minimum of
two numbers. Although most languages supply
such a function, AcCess does not (the Min () and
Max () function in ACCESS are for use within SQL
statements only).

33Create a new module called
basUtilities.

34Type the following (on one line) to create
a new function:
NL Function MinValue (nl as Single, n2
as Single) as Single

The statement above defines a function called
MinValue that returns a single-precision
number. The function requires two single-
precision numbers as parameters.

Since a function returns a value, the data type
of the return value should be specified in the
function declaration. Accordingly, the basic
syntax of a function declaration is:

Discussion
12 of 14
NL Function <function name> (parameter;

As <data type>, .., parameter, As
<data type>) As <data type>

The function returns a variable named
<function name>.

35Type the following as the body of the
function:
NL Function MinValue (nl as Single, n2
as Single) as Single
NL If nl <= n2 Then

NL MinValue = nl
NL Else
NL MinValue = n2

NL End If
NL End Function

36Test the function, as shown in
Figure 18.9.

184 Discussion

18.41 The evolution of BASIC

An important thing to keep in mind when using
VBA is that the BASIC language has been around
since the mid 1960s and has evolved in a
relatively uncontrolled, organic matter.
Because of this, VISUAL BAsIC lacks the purity and
simplicity of a teaching language like PASCAL or a
newcomer like JAVA.
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FIGURE 18.9: Testing the MinValue () function.

e Implement the Minvalue ()
%~ basUtilities : Module 7 q g q
: function using conditional branching.
(General)} j IE —
Option Compare Database = i
Option Explici, z Test _the_funct_lon by
passing it various
Function MinValue{n1 As Single, n2 As Single) As Single parameter Va|ues_
'function that returns the smaller of two numbers
If n1 <= n2 Then
Hinlalue = n1 &l Debug Window M=
Else
HinUalue - n2 Locals |Watch| <Ready = _Il
End If Expression |Value / |Type =
End Function I / =
These five lines could be replaced with an 7 invalue(.12, 100) r
“‘immediate if’ function: Minvalue = 7 HinValue(188, 181)
;- _ 100
=E=xl | iif(nl <= n2, nl, n2). 7 MinValue{"cat", "dog")
Miciosoit Access |
@ According to the function declaration, B e
MinValue () expects two single- & )
.. Type mizmatch
precision numbers as parameters.
Anything else generates an error.
Help
KN
For new programmers, the result is often alone statements are being de-emphasized in
frustration. There are multiple conflicting ways favor or methods that belong to objects. For
to accomplish the same task and some of the example, recall the pebug.Print method in
language constructs (e.g., Dim, Goto) are only Section 18.3.4.

understandable in their historical context.

The latest transformation in the language’s
evolution is quasi-object-orientation. Stand-
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184.2

VBA is an interpreted language. In interpreted
languages, each line of the program is
interpreted (converted into machine language)
and executed when the program is run. Other
languages (such as C, PascaL, FORTRAN, etc.)
are compiled, meaning that the original
(source) program is translated and saved into a
file of machine language commands. The
resulting executable file is run instead of the
source code.

Interpreted and compiled languages

Predictably, compiled languages run much
faster than interpreted languages (e.g.,
compiled C++ is generally ten times faster than
interpreted JAvA). However, interpreted
languages are generally easier to debug since
program execution can be stopped at any point
and the current line of source code viewed and
manipulated.

18.43 Brackets and parameters

Recall that subroutines in VISUAL BASIC execute a
batch of commands, whereas functions execute
a batch of commands and return a single value.
The distinction is important because, when it
comes to passing parameters to procedures,
VISUAL BAsIC adopts an odd convention:

« If the procedure returns a value (i.e., it is a
function), enclose the parameters in
brackets, e.g., Minvalue (2, 7).

Application to the project
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« If the procedure does not return a value
(i.e., it is a subroutine), do not enclose the
parameters in brackets, e.g.:
ParameterTest 4, 12.

18.5 Anplication to the project

You will need a Minvalue () function in
Section 19.5 when you have to determine the
default quantity to ship. Ensure you have
created and tested the function in

Section 18.3.7.



Renl Lesson 19: Event-driven programming

19.1 Introduction:

In conventional programming, the sequence of
operations for an application is determined by a
central controlling program (e.g., a main
procedure). In event-driven programming, the
sequence of operations for an application is
determined by the user’s interaction with the
application’s interface (forms, menus, buttons,
etc.).

The code for an event-driven application
remains in the background until certain events
happen, for example:

« when a value in a field is modified, a small
data verification program is executed;

« when the user presses a button to indicate
that the order entry is complete, the
inventory update procedure is executed.

» when the user switches to a different
record, the properties of certain controls on
a form are set based on values in the new
record.

Event-driven programming, graphical user
interfaces (GUIs), and object-orientation are all
related since forms (like those created in
Lesson 13) and the graphical interface objects

© Michael Brydon (mjbrydon@sfu.ca)
Last update: 06-Oct-22

on the forms (like those created in Lesson 15)
serve as the skeleton for the entire application.

19.11

To create an event-driven application, the
programmer creates small programs—called
event handlers—and associates them with
specific events raised by specific objects. In
ACCESS, events are typically raised by objects on
a form (or by the form itself) and handled by
procedures defined within the form module.

@ Access has different types of modules

including stand-alone and form modules.
In Lesson 18, you created a stand-alone
module called basUtilities. For event-
driven programming, you will use modules
embedded within forms. The distinction is
important because when you go looking
for your event handlers, you will not find
them in the Modules pane of the
database window. Instead, the VISUAL BasiIC
code you write to handle events is saved
with the form.

The relationship between interface objects, the

form on which the interface objects reside, and
procedures is shown in Figure 19.1.

1of 16



Introduction:

ﬁ Event-driven programming
2 of 16

FIGURE 19.1: In ACCEess, all events for objects on the form are handled by the form object.

1 The user presses the button.

frmSomeFaorm

On Click event.

The button object raises its

form object

~

frmSomeForm procedure
properties
- - Caption
interface object Enabled
cmdSomeButton .
properties events
Caption On Load
Enabled Before Insert
- If an event handler for
events procedures the obiect’ i
On Click . e object’s event is
on Got Focus ————— pm cmdSomeButton_OnClick found., it is executed.

2 The form object “hears” the button’s on click
event and searches for an event handler.

1912 Creating event handlers

The nice thing about event-driven programming
is that the event handlers—that is, the
procedures that are executed when the event is
raised—can be very simple. In fact, you have
already created an event-driven program
without writing a single line of code: When the
button you created in Section 17.3.5 is pressed,
an action query is executed to update inventory

levels. Event-driven programming can be that
simple.

In practice, however, you will seldom rely on
action queries alone to implement your event
handlers. Since an action query in ACCESS can
only perform one type of action, and since you
typically have a number of actions that need to
be performed, macros or VISUAL BASIC procedures
are far more useful. But as you will see in this
lesson, it is possible to use a combination of
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action queries and simple VISUAL BAsIC
statements to accomplish most of what you
need to do.

19.13 The event-driven design cycle

To create an event-driven procedure, you need
to answer two questions:

1. What has to happen?
2. When should it happen?

Once you have answered the first question
(“what?”), you can create a procedure to
execute the necessary steps. Once you know
the answer to the second question (“when?”),
you can associate the procedure with the
correct event of the correct object.

Selecting the correct object and the
correct event are often the most difficult
part of creating an event-driven
application. It is best to think about this
carefully before you get too caught up in
implementing the procedure.

19.1.4 \VBAversus macros

There are two ways to create procedures within
ACCESS:

« VISUAL BASIC FOR APPLICATIONS (VBA) code, or

« the proprietary macro language included
with ACCESS.

Introduction:
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The primary difference between VBA
programming and macro programming is that
the macro language consists of a handful of
simple commands to accomplish many common
tasks. In contrast, VBA is a general purpose
programming language that is considerably
harder to use, but far more flexible. Indeed, if
you want your application to do something,
chances are you can do it using VBA. Another
nice thing about learning VBA is that most
MICROSOFT applications (e.g., EXCEL, OUTLOOK)
and some non-MICROSOFT products support VBA
as a scripting or macro language.

A macro language is simply a language
that consists of high-level (or “macro”)
commands. The term causes some
confusion because macros in many older
applications and some new ones
(including MICROSOFT EXCEL) are
programmed by recording keystrokes. As
such, a common mistake it to consider the
terms “macro” and “keystroke recorder”
to be synonymous. However, the macro
language in ACCESS provides no keystroke
recording functionality.

19.1.5 Event-driven programming versus
triggers

A trigger is usually defined as a procedure that
is executed when a specific event in a table
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occurs (such as an insert, delete, or update).
Triggers are useful for enforcing business rules
throughout a database and applications based
on the database.

In a client/server database product such as
MICROSOFT SQL SERVER and ORACLE, triggers are
SQL statements (similar to action queries in
QBE) saved at the table level. ACCESs, in
contrast, does not support table-level triggers.
Instead, business rules in ACCESs applications
must be enforced by event-driven procedures
attached to form objects.

19.2 Learning objectives

@ understand the basic concepts of event-

driven programming

@ create a button that executes several
actions when pressed

@ understand the difference between the
Access macro language and VBA

@ use input from users to execute multi-
step procedures

@ understand how objects within ACCESS
are named

19.3 Exercises

In these exercises, you will create event-driven
programs using both the ACCESs macro language
and VBA.

Learning objectives
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19.3.1 More flexible buttons

In Section 17.3.5, you used the button wizard to
associate an action query with the on click
event of a button. This works fine, except that
the execution of an action query results in two
cryptic warning messages that users should not
see. In this section, you are going to create an
event-driven procedure that shows a single
user-oriented message before running the
query.

The answer to the “what?” question is:

1. Turn off the warnings so the dialog boxes do
not pop up when the action query is
executed.

2. Run the action query.
3. Display a custom message box.
4. Turn the warnings back on.

@ It is generally good programming practice
to return the environment to its original
state. Thus, if you turn warnings off in a
procedure, you should turn them back on
before leaving the procedure.

19.3.1.1 Using amacro to run an action query

You will start by implementing these four steps
using ACCESS’ macro language.
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1 Select the Macros tab from the database
window and press New. This brings up the
macro editor shown in Figure 19.2.

2Add the four macro actions shown in
Figure 19.3. Note that the openQuery
command is used to execute the action
query, not “open” it.

3Save the macro as
mcrProcessOrderDetails and close it.

The answer to the “when?” question is
straightforward: the macro should execute

Exercises
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when the user presses the button on the order
form. What you have to do at this point is tell
AccEess that the macro you just created should
handle all on click events raised by the
button.

40pen the order form in design mode and
bring up the properties sheet for the
command button you created in
Section 17.3.5.

5Although you will shortly delete the VBA
procedure created by the wizard, press the

FIGURE 19.3: Create a macro that answers the “what?” question.

1 The message bOX should « mcrProcessOrderDetails : Macro !E[E Use the
a I Acki Lol £ EI g
dISQ‘lay a message SUCh SetWarnlng; = SUPFESs Warning messages S Se.tWarnlngs
as, “The order has been CpenQuery // action a second
processed.” Seturarmings time to turn
warnings back on in
the ACCESS
Il environment.
Ackion Arguments
Query Mame paryProcessOrderDetails
2 The OpenQuery View Datashest Opens a select or
method can be usedto ~ Datatose Edt Ml
Open a SeleCt quel’y or The qu!erS ctan'l:e ;
i opened in Datashesl
run an action query. Ifan vw, Design view, or 4 Save the macro
action query is used, the Prin: Preview, Press ina the “mer”
- F1 for help on this US|ng € ‘mcr
View and Data Mode action, prefix.
properties are irrelevant.
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FIGURE 19.2: The macro editor in ACCESS.
Macro actions can be selected from 2 Maciol Macto H— IO |n the
H . CLIOn ornrnen
a IISt' The _SetWarn:Lngs SebWarnings ;I SUPFESs Warning messages — Comment
command is used to turn the OpenQuery column, you
warning messages (€.g., before you can document
run an action query) on and off. your macros
as required.
=]
. . Ackion Arguments
Multiple commands are executed in E—— o s ol ystem

sequence from top to bottom

Most actions have one or more
arguments that determine the
specific behavior of the action.

messages on or off,
Prevents modal
warnings from

stopping the macra
{although error
messages and

dialogs that require
user input skill

appear’, This has the

same effect as

The area on the right
displays information
about the action.

builder to view the code, as shown in
Figure 19.4.

As Figure 19.5 shows, the on click event for
the button is currently handled by an event
procedure (VBA code) created by the button
wizard.
@ The wizard tends to generate needlessly
complex VBA code. The same procedure
(without the error handling code) could
be written using a single VBA statement.

6Highlight the entire subroutine and delete
it. You will replace the event procedure
with a reference to your macro.

7Close the module window. Note that the
on Click event for the button is now
empty.

8Click the combo box arrow in the on click
property and select the macro you created
to update orders. The procedure is shown in
Figure 19.6.
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FIGURE 19.4: The wizard creates a procedure
to handle the button’s on Click event.

1 Bring up the
properties Format | Data  Event | other | a1 |
sheetforthe  gorgm i
button. On Got Focus . ... ..
On Lost Focus . .. ..
. onclick. . .ooou.s [Event Procedure] ]
z Clickonthe  onppai......
On Click 0n Mause Dawn L . . .
eVent and On Mouse Up .oy I.
press the OnkeyDown. ... ..
builder to Oy 0o
view the MESHHESS
VBA code.

95witch to form view and press the button.
The message box you defined earlier should
inform you that the order has been
updated.

19.3.1.2 Using VBA to run an action query

It is possible to achieve the same result using
VBA.

1 OSwitch to design view and bring up the
properties sheet for the cmdProcess
button.
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FIGURE 19.5: The VBA event handler created
by the wizard.

%~ Form_frmOrders : Class Module
=/ Jctiex
Private Sub cmdProcess_Click{)
On Error GoTo Err_cmdProcess_Click

IcmdProcess

Dim stDocHame As String

stDocHame = “pqryProcessOrderDetails"
DoCmd .OpenQuery stDocHame, acHormal, acEdit

Exit_cmdProc®®s_Click:
Exit Sub

Err_cmdProcess) Click:
MsgBox Erri\Description
Resume Exifi cmdProcess_Click

| End Sub Although the procedure looks
LI @ complex, most of the code is for
handling errors. The one line that
does anything is a macro action
called (surprise) OpenQuery.

1 1 Click the combo box, but instead of
selecting a macro as you did in Figure 19.6,
select “event procedure”.

1 2Click the builder. The module associated
with the order form will open. In it, you will
find an empty subroutine called
cmdProcess_Click, as shown in
Figure 19.7.
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FIGURE 19.6: Tell Access which macro to use
to handle the button’s on Click event.

1 Click the
CombO bOX i Command Button: cmdProcess

to get a ||St Format | Data Evel Qither I all I

of available On Exit

macros. On Got Facus . . ...
On Lost Focus . .. ..
onclick. . ..., 5

2 sdectthe | I

On Mouse Down . ... LIS 2rDetails

maC.rO from On Mouse Move . .

the list (at On Mouse Lip—" ..

H H OnKey Downo, .

this point, e

yOU haVe OnKeyPress. ... ..

created only

one macro).

Exercises
8 of 16

FIGURE 19.7: The form module with an
empty event handler.

Thg name of the The name of the event
object shows in the shows in the right-hand
left-hand combo box. combo box.

%+~ For _frmOrders : Clags Module

cmdProcess j ICIick

1 3Define the subroutine as follows (see
Figure 19.8):

NL Private Sub cmdProcess Click()

NL DoCmd.SetWarnings False

NL DoCmd . OpenQuery
“pqryProcessOrderDetails”

NL MsgBox “The order has been
processed”

NL DoCmd. SetWarnings True

NL End Sub

1 4Close the module and switch to form
view. When you press the button, you

Option Compare Database
Option Explicit

Private Sub cmdProcess_Click{)

End Sub *

The special name of the
subroutine indicates that it is
meant to handle the on click
event of the cmdProcess object.

==

should get the same result as in
Section 19.3.1.1.

@ While testing your procedures, you will

probably process the same order multiple
times and corrupted the QtyonHand
values in the Products table. You may
wish to periodically run the rollback query
you created in Section 17.3.2 to restore
the correct inventory values.
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FIGURE 19.8: Define the subroutine using
VBA action statements.

Enter the VBA code for
the event handler.

‘- Form_frmOrders : Class Module

IcmdProcess j ICIick

Private Sub cmdProcess_Click{)
DoCmd .SetWarnings False
DoCmd .OpenQuery “pqryProcessOrderDetails"
MsgBox “The order has been processed"
DoCmd .SetWarnings True

End 3ub

Note that the Docmd object’s methods
provides access to all the commands
used in the macro language. As a
consequence, anything you can do using
& Skl a macro, you can do using VBA.
However, the reverse is not true.

19.3.2 Conditional procedures

For simple procedures such as the one you just
created, the advantages of using VBA may not
be obvious. After all, three of the four
commands in Figure 19.8 are actually macro
language commands. When it comes to looping
and conditional branching, however, it is
generally much easier to use VBA than to fiddle

Exercises
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with macro language’s looping and conditional
branching constructs.

19.3.2.1 Motivation for a conditional procedure

As it now stands, there is nothing to prevent
users from pressing the “process orders” button
multiple times. However, since each order is
physically shipped only once, it is clear that
each order should be subtracted from Products
table only once.

19.3.22 Updating processed status

The processed/not processed status of an order
can be stored as a Boolean (yes/no) variable in
the orders table. However, it is not realistic to
rely on the user to remember to change the
Processed check box after updating an order.

However, the following line of code can be
added to the subroutine to update the field
automatically:

NL Me.Processed.Value = True

In this statement, Me refers to the current form.
Accordingly, Me . Processed refers to the
checkbox control bound to the Processed field
on the current form. value is a property of the
Processed control; however, since value is also
the default property, its inclusion is optional.

Strictly speaking, the syntax of this
statement should be:
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Me!Processed.Value = True. However,
using the dot operator (.) instead of the
bang operator (!) allows you to exploit
MICROSOFT’s “intellisense technology.” See
Section 19.4 for more information on
techniques for naming objects in ACCESS.

1 5While in form design view, bring up the
properties sheet for the command button

1 6Find the on click event and press the
builder to enter the VBA editor for the form
module.

1 7Modify your code to update the value of
Processed once the update has occurred.

19.3.2.3 Using the status information

It is possible to use the Processed field for a
particular order to skip the action query if the
update has already been processed.

1 8Add the following condition to your code,
as shown in Figure 19.9:

NL Private Sub cmdProcess Click()

NL If Me!Processed Then

NL MsgBox “This order has already
been processed”

NL Else

NL DoCmd. SetWarnings False

NL DoCmd.OpenQuery

“pagryProcessOrderDetails”
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NL MsgBox “The order has been
processed”
NL DoCmd. SetWarnings True
NL End If
NL End Sub

@ Notice that the condition part of the 1£
statement does not contain an equals
sign. With Boolean variables, the equals
sign is implied. Thus, If Me!Processed is
identical to I1f Me!Processed = True
and If Not Me!Processed is the same as
If Me!Processed = False.

1 9Test the button to make sure the
procedure is working correctly. The
message box the user sees should depend on
the value of the Processed field of the
current record.

19.3.24 Protecting the status information

On final refinement: At this point, it is possible
for the user to manually change the value of the
Processed checkbox.

ZOSet the Enabled property of Processed
to No.

It is possible to use VBA to change the
value of a disabled control. However, the
Access macro language cannot change the
value of a control when it is disabled.
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FIGURE 19.9: The completed subroutine for
processing orders.

If the order has been processed already, the
only command that executes is a message box.

‘- Form_frmOrders : Class Module

Icr\'ndProcess

=/ Jctiex
Private Sub cmdProcess_Click{)
If He.Processed Then
MsgBox "This order has already been processed
Else

DoCmd .SetWarnings False
DoCmd .OpenQuery “pqryProcessOrderDetails"

MsgBox “The order has been processed"
DoCmd .SetWarnings True
He _Processed.Value = True
End If
End 3ub
If the order has not been processed,

the action query is executed and the
Processed field updated.

=

Consequently, to change the value of a
disabled field with a macro, you must
first enable the field, make the change,
and then re-disable it. All the changes can
be made using the setvalue macro
action.

Exercises
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19.3.3 Using the AfterUndate event

Consider the process of entering a single order
detail:

1. Aproduct is selected using a combo box
that shows ProductIbD and a product
description.

2. The quantity ordered for that particular
product is entered. This information is
supplied on the sales order sent by the
customer.

3. The actual price of the product is entered.
The unitPrice for each product is stored in
the Products table; however, the
ActualPrice may be different (e.g., a
promotion is being run or the customer in
question qualifies for a discount).

4. The quantity to ship is determined. Since
stockouts are possible, QtyShipped may be
different than Qtyordered. If QtyOrdered
is greater than QtyonHand, then the
maximum quantity that can be shipped is
QtyOnHand.

Once these four items of information are
specified, the order detail is complete. To
reduce the time the user spends entering each
order detail, we should automate as much of
the process as possible.
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19.3.3.1 Getting the default price

When a new order detail record is created, the
value of all numerical fields (QtyOrdered,
QtyShipped, and ActualPrice) is set to zero by
default. However, we do not want the default
value for Actualprice to be zero; we want it to
be equal to the unitprice stored in the
Products table. What is required, therefore, is a
procedure that copies the default price into the
ActualPrice field. To implement the
procedure, we must answer two questions:

o What?: Set the value of actualpPrice to the
correct value of UnitPrice.

» When? As soon as the Unitprice of the
product is known (i.e., as soon as
ProductID is specified).

Note the choice of object and event. One
might make the assumption that the

On Enter event of the ActualPrice field
is the best place for this procedure.
However, there is no guarantee that the
user will enter the actualPrice field to
raise the event. We do know for certain,
however, that the user will have to enter
a ProductID.

21 Open sfrmorderDetails in design mode
and bring up the properties sheet for the
ProductID combo box.
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22Find the After Update event and click
the builder button (L=l).

23You will be given a choice of builders, as
shown in Figure 19.10. Select Code Builder
to get the VBA editor.

FIGURE 19.10: Invoke the VBA editor for the
After Update event.

1 Select the
Format | Data  Event | other | a1 | builder from
Before Update . . . . .
P e = the correct
onChange ... ... eVent.
OnMatinlist. ... ..
OnEnter.........
OnExt..........
On Got Focus . ... ..
On Lost Focus . .. ..
ondclick., . ..o
on Dbl Click . ...
On Mouse Down . L.
On Mouse Mave . . ..
OnMouse Up . .ou
Onkey Down .. ... J
Choose Builder EHE
E ion Build
e o]
elec e Cancel
VBA editor Lo |
to create the
event
handler.
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24Enter the following assignment
statement, as shown in Figure 19.11.

FIGURE 19.11: Create an event-driven
procedure to set the default value of
ActualPrice.

Set ActualPrice {0 UnitPrice as
soon as the ProductID is changed.

%+ Form_sfrmOrderDetails - Class Module

|Produ‘mn

j IAﬂerUpdate j

option Compare Database -
Option Explicit
Private Sub ProductID_pfterUpdate()

HMe .ActualPrice = He.UnitPrice
End Sub

B qryOrderDetails B3

ES0N

QtyOrdered
QtyShipped
ActualPrice
Description
Lnit

QbyonHand
E*ndedPrice

Although UnitPrice does
not show on the subform, it has
been projected into the
gryOrderDetails query
and is therefore available for
use in the subform.You can use
the subform’s field list to verify
the availability of fields.

NL Me.ActualPrice = Me.UnitPrice

Discussion: Object naming in ACCESS
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25Test the procedure. Whenever a
ProductID is selected for a new or existing
order detail, the ActualpPrice field should
be set to show the product’s default price.

Although all fields have a Default Value
property at the table level, there is no
way to use this feature to set a default
price. ACCESS permits only simple
expressions such as constants (e.g., 0O,
“ea.”) or predefined functions (e.g.,
Now () ) to be used in the Default Value
property.

19.4 Discussion: Object naming in Access

Because the objects in ACCESS are organized into
a hierarchy (know as DATA AcCESS OBJECTS, or
DAO), a naming scheme is required to allow
programmers to refer to specific objects. In
previous lessons, you have used the expression
builder (e.g., Figure 17.7) to navigate the DAO
hierarchy graphically and select objects by
clicking.

Unfortunately, VBA does not provide an
expression builder. Consequently, anyone who
wishes to write VBA needs to learn about the
DAO hierarchy and the naming conventions used
to navigate it. This section provides a brief
overview of naming issues for top-level
collections, control collections, and properties.
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19.4.1 Top-level collections

A collection is like an egg carton: it is an object
that exists solely to store and organize groups
of similar objects (eggs). DAO has a number of
top-level collections that contain one or more
database objects of the same type. For
example, there is a Forms collection that
contains all the forms in a database. Top-level
collections correspond (roughly) to the panes of
the database window.

To refer to an item in a collection, you can use
its Item property in combination with its
numerical index. For example, ensure at least
one form is open and type the following into the
debug window:

NL ? Forms.Item(0) .Name

This statement prints the Name property of the
“first” open form in the database. Of course,
you seldom know the index numbers of items in
a collection so using the Item property in
concert with the object’s name is more
convenient (but redundant, at least in this
example):

NL ? Forms.Item(“frmOrders”) .Name

To make the naming scheme even more
confusing, VBA allows you to drop the Item part
(it is assumed by default) and use the bang
operator (!) as a syntactical shortcut. As a
result, there are many different ways to refer
to the same object:

Discussion: Object naming in ACCESS
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NL Forms.Item(“frmOrders”) ‘long
version

NL Forms (“frmOrders”) ‘shortcut
NL Forms!frmOrders ‘another shortcut

1942 Embedded controls collections

An object, like a form, can both belong to a
collection (Forms) and contain other
collections. For example, each form object in
ACCESS contains a Controls collection that
contains all the textboxes, combo boxes,
checkboxes, subforms, and so on.

Since the controls collection is the default
“property” for Form objects, shortcuts are
possible. For example, to refer to the custibp
combo box on your order form, you could use
any of the following:
NL Forms.Item(“frmOrders”) .Controls.
Item(“CustID”) ‘long version
NL Forms!frmOrders (“CustID”) ‘shortcut
NL Forms!frmOrders!CustID ‘another
shortcut

Since the Forms collection contains only
open forms, you order form has to be
open for you to test these examples.

1943 Properties

Each object in ACCESS has predefined properties.
Typically, properties are accessed using the dot
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(.) operator. For example, each Form object has
a Name property (e.g., Forms! frmOrders . Name)
and each control has a value property (e.g.,
Forms!frmOrders!CustID.Value). In addition,
each object has a single default property; when
no property is specified, the default property is
used.
® The on-line help system provides a

summary of the properties, methods, and
collections for each object.

1944 Dotorbang?

According to the Access help system, the bang
operator (!) should be used to indicate that
what follows is a user-defined item (i.e., an
element of a collection). The dot operator (.)
should be used to indicate that what follows is a
property or something that is not user-defined.

Unfortunately, the “intellisense technology”
that appeared in ACCESs version 8.0 does not do
a very good job of recognizing the bang
operator. For example, if you type “Me.” while
editing an event handler, the editor will provide
you with a list of form properties and objects on
the form, as shown in Figure 19.12. However, if
you type “Me!” (to indicate that you are only
interested in objects on the form), intellisense
provides no help. As such, it is often easier to
use the dot operator, even though MICROSOFT
discourages it.

Application to the project
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FIGURE 19.12: Using “intellisense
technology” to finish the VBA statement.

‘- Form_frmOrders : Class Module

IcmdProcess j ICIick

Private Sub cmdProcess_Click{)
If Me.Processed Then

E1S€re processed_Lahbel
B Properties
{E& Prov
(& Prov_Label
End E5 PriDeviode
End Sutp® PriDevNarmes

“Intellisense technology” is a feature introduced in
version 8.0 that helps complete VBA statements. In
this example, a list is shown for the Me object (the
current form). It shows all the properties for the form
as well as all the objects in the control collection.

19.5 Application to the project

Now that you have an event-driven procedure
to set the default price for products, you know
all you need to know to implement a similar
procedure for suggesting a quantity to ship:

» What? Set the gotyshipped field for an order
detail to the minimum of Qtyordered and
QtyOnHand.
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* When? As soon as QtyOrdered and
QtyOnHand are known.

26Create an event-driven procedure for
setting the default quantity to ship. The
user should be able to override this value.

HINT: You may want to consider using the
MinvValue () function you created in
Section 18.3.7 to implement this feature.

27Add a second button to your order form
to show the invoice you created in
Section 16.4 in “print preview” view.



. Lesson 20; Recording supplier shipments

20.1 Introduction: Inflows and outflows of
product over time

Your system—as it currently stands—is capable
of subtracting items from inventory as you make
shipments to your customers. However, it is
clear that at some point, you must replenish
your inventory with shipments from your
suppliers. In order to have an accurate picture
of your inventory level, you need to account for
both incoming and outgoing flows of products.1

Consider the inventory level of a product over
time. For example, the QtyonHand value for
ProductID = 74 6881 (“lobster set”) is shown in
Figure 20.1. The initial inventory is 11 items;
however, as customer orders are filled, the
inventory drops and as supplier shipments are
received, the inventory rises.

In this lesson, you are going to enhance your
system to deal with inflows of product, such as

" In the real world, you would also have to account for
“shrinkage”—loss of product due to breakage, theft,
and so on. In the face of inventory shrinkage, the only
way to keep your inventory record accurate is to
periodically count the physical items in your
warehouse and reconcile the physical count with the
inventory levels in the database. To keep things
simple in this lesson, we ignore shrinkage.

© Michael Brydon (mjbrydon@sfu.ca)
Last update: 06-Oct-22

the shipment from one of your suppliers on May
25, The issue of what to do when inventory
drops below zero (i.e., backorders) is addressed
in Lesson 21.

FIGURE 20.1: Changes in inventory level
over time for product 74 6881

The quantity of lobster sets
falls as orders are filled.

qty on hand

1-May 8-May 18-May 20-May 25-May 28-May

[« £

I I
A negative inventory condition
is created by a backorder

A supplier
shipment arrives.

1 0f 8
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20.2 Learning ohjectives

@ gain more experience creating tables,
relationships, and queries

® gain more experience building multi-
part forms

@ create an event-driven procedure to
update inventory levels on receipt of a
shipment

® understand the difference between
inventory tracking and inventory
management

20.3 Exercises

A supplier shipment is an event that causes
changes in a status field (QtyonHand in the
Products table). As such, you will want to
record the details of “shipment” events in the
same way that you record details of “customer
order” events.

Given the fixed costs associated with shipping
physical goods (e.g., a truck, a driver, and so
on), a shipment is typically a nested
transaction—that is, each shipment transaction
consists of many shipment detail transactions.

Since you already have experience with nested
transactions from orders and OrderDetails,
implementing the tables, forms, and event-
driven procedures for recording supplier
shipments uses skills you already possess.

Learning objectives
2 of 8

20.3.1 Creating tables

1 Create a shipments table to record the
critical attributes of a shipment event. The
table should include the date of the
shipment, the ID of the supplier, and
whether the shipment has already been
processed.

Think carefully about an appropriate
primary key for the shipments table.
Although you could use a concatenated
primary key such as shipDate + ShipTime
+ SupplierName, it is probably a better
idea to use a surrogate primary key, such
as ShipmentID.

2Add a field named shipmentID to your
Shipments table and designate it as the
primary key. It should be an AutoNumber
data type.

Since each supplier shipment is likely to contain
more than one item, you need a
ShipmentDetails table.

3Create a ShipmentDetails table. The
foreign key corresponds to the shipmentID
field created above (recall Section 5.4.2
when deciding on the correct data type for
ShipmentDetails.ShipmentID).
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4Create relationships between the new
tables and existing tables, as shown in
Figure 20.2.

FIGURE 20.2: Relationships between the new
shipment tables and the existing tables.

1 Create shipments and
ShipmentDetails tables

=2 Relationghips

Description
LUnit
UnitPrice =l

— D

i i ShipDate
z Create relationships  |suplertiame

between the tab'es' Processed
KN Bt

QtyReceived

5Ensure field properties such as Caption and
Default Value are set appropriately for both
tables.

6Populate the suppliers table you created
in Section 12.3.4 with a small number of
records. You can either make up the
supplier names or use the names shown on
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the in the list of backorders and shipments
(BackShip.pdf) in the project package.

20.3.2 Getting the right information for the
shipment details subform

Your form for recording shipments is going to be
very similar to the form shown in Figure 14.1 for
recording orders. To make the details of the
shipment more readable, you will want to base
the subform on a join query.

7Create a new query called
gryShipmentDetails based on the
ShipmentDetails and Products tables.

8Pr0ject the asterisk from the
ShipmentDetails table and the

Description field from the Products
table.

95ave and close the query.

20.3.3 Creating a form for recording shipments

1 OUse the form wizard to create a new
columnar form based on the shipments
table and save the form as £rmShipments.
If you are having difficulty remembering
how to create a main form, review
Section 14.3.1.



ﬁ Recording supplier shipments

1 1 Create a new tabular form based on your
gryShipmentDetails query and save the
form as sfrmShipmentDetails. If you are
having difficulty remembering how to
create a subform, review Section 14.3.2.

Since the form is based on a query, you
should bring up the properties sheet for
the form and ensure that the
RecordSource property is
gryShipmentDetails, not an ad hoc SQL
statement.

1 2Replace the supplierID textbox on the
frmShipments form with a bound combo
box. The combo box should only show the
suppliers’ names (review Section 15.3.2 as
required).

1 3Replace the ProductID textbox on the
sfrmShipmentDetails form with a bound
combo box. The combo box should show the
ProductID and ProductName fields.

1 4Drag the subform onto the main form
(review Section 14.3.3 as required).

Ensure the master and child link
properties for the subform control are set
properly. Otherwise, the form and
subform will not be synchronized.

Exercises
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20.34 Processing the shipment

Recall the procedure implemented in Lesson 19
for processing an order:

1. The user enters the order information and
the order details from the faxed-in order.

2. When the user is satisfied that the order has
been entered correctly, she presses a
button on the order form to process the
order.

3. Pressing the button raises an On Click
event, which causes a few lines of VBA code
to be executed.

4. The VBA code executes a parameter action
query that decrements the inventory the
appropriate amount for each item in the
order.

The procedure for processing a shipment is
identical, except that items are added to
inventory.

1 5Create a parameter action query called
pgryProcessShipmentDetails to add the
amount stored in QtyReceived to
QtyOnHand (review Section 17.3.3 as
required).

Remember to use the value of
ShipmentID on the main shipment form
as a parameter. If you forget to do this,
all shipment details (including those
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associated with other shipments) will be
processed against the Products table.

1 60pen frmShipments in edit mode and
turn the control wizard off (recall
Figure 17.9). This permits you to create the
VBA code for the button from scratch.

@ Alternatively, you can leave the control
wizard on and press the Cancel button as
soon as the wizard appears.

1 7Add a button to the main shipment form
and change its Name property to
cmdProcess.

1 BBring up the properties sheet for the
button, move to the On Click event, and
invoke the VBA editor by selecting “event
procedure”, as shown in Figure 20.3.

1 9Enter the following code into the VBA
editor (this is similar to the code in
Figure 19.9):
NL If Me!Processed Then
NL MsgBox “This shipment has already
been processed”
NL Else
NL DoCmd.SetWarnings False
NL DoCmd . OpenQuery
“pgryProcessShipmentDetails”

Exercises
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FIGURE 20.3: Create an event handler for
the On Click event of the new button.

1 Create a new command button
named cmdProcess.

ndProcess - | M5 Sans !

Choose Builder

Expression Builder "
Macro Builder

Farmat I Data I Event
ControlTip Text . . . .
Help ContextId. ... 0O
T&8Fccccoccooooa

Caniel

o] use Down . ...
On Mouse Mave . . ..
Onfouse Up ..oy

Onffey Dawn. .. ... Select the code
. builder (VBA editor)
Find the On Click to write an event
event for the button. handler.

NL MsgBox “The shipment has been
processed”

NL DoCmd. SetWarnings True

NL Me!Processed = True

NL End If
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20Close the module and test the update
button. The final shipment form is shown in
Figure 20.4.

Discussion: Tracking versus optimizing
6 of 8

FIGURE 20.4: A form for recording supplier shipments.

The main form & Supplier shipments

=R The product description is shown to

contains E ShipmentD | i shipment date [ 15:33——— help the user recognize data entry

information about Supplier name |Great ‘western lmporter:

Processed? | errors.

24 Once the shipment has been entered,

— it is processed (added to inventory)

H A combo box showing the product

number and the product description
makes it easy to enter items in the

the Shlpment ProductD Description Guantity received
74 6308 = ok 14 st‘with handles 24
82 25162 =[[Hutrmeg mil
88 31113196015 =] |Salad plate, ocre 12

The subform » || [Meat tenderizing harnmer

H > - 124
.Contalns. T4 6083 Spring form pan, 9" non stick 48
|nf0rmat|0n about I~ | 74 6054 pring form pan, 10" non stick
i | 74 E102 Ik measuring spooh set m

the prOdUCtS in the ki 746109 Cola 55, Sat i

Shlpment T4E191 Patato ricer, ¥ Process Shipment |
T4 B245 Pastry blender
FAB308  'wok 14" steel with handles {4

Record: 14 4 | 1 ¢ | eifew] of 1 g

shipment.

@ Remember, you can use your rollback
feature to return the gtyonHand values
for all products to their original values.

20.4 Discussion: Tracking versus
optimizing

Determining how much to order (the reorder

quantity) and when to order (the reorder point)

requires additional information not explicitly
stored in your database:

« the expected lead time from your suppliers
(i.e., how long after placing an order do you
expect to receive the shipment)

« the fixed cost of placing an order
« the cost of holding inventory
« the cost of stocking out

In addition, you need to be able to accurately
forecast the demand for each product during its
lead time. Although you do not store demand
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forecasts in your database explicitly,
information from past orders (which are stored
in the database) could be a starting point for
forecasting methods such as seasonally-
adjusted moving averages, and so on.

In principal, the inventory levels for each
product can be monitored and a supplier order
can be automatically generated whenever the
reorder points are reached. The mathematical
techniques for determining the optimal
inventory management policy can be found in
any production management text and the data
requirements are not particularly onerous.
However, you are not expected to implement
this functionality in this lesson.

20.5 Application to the assignment

Once the shipment form is working, you should
take a few moments to refine it.

21 Lock and disable the Processed check
box.

22Lock and disable the product description
in the subform.

23Ensure the tab order is correct for both
the main form and the subform.

Application to the assignment
7 of 8
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< Lesson 21: Managing backorders

21.1 Introduction: When customers do not
know your stock levels

An important issue that we have not addressed
to this point is backorders. When customers fax
you an order, they have no idea what your stock
levels are. As such, it is possible that you will
receive orders for product that you do not have.
In this lesson, you will implement a simple
strategy for managing backorders.

21.2 learning ohjectives

® identify different strategies for dealing
with backorders

® write a more complex VBA procedure
that uses the DATA ACCESS OBJECTS object
model

@® gain experience with the DLookUp ()
function

® understand why you cannot create a
relationship between the orderDetails
and the BackOrders tables

© Michael Brydon (mjbrydon@sfu.ca)
Last update: 06-Oct-22

213 Exercises

2131 Updating backorders

There are at least three basic strategies for
dealing with the stockout problem:

1. ignore backordered items (this makes the
least business sense);

2. keep a simple list of which customers
requires which items and ship the items
when you have them in stock;

3. build a more elaborate backorder
fulfillment system to allocate scarce
products according to some priority scheme
(e.g., best customers first, oldest
outstanding backorder first, etc.)

In this section, you are going to implement the
simple list-based approach in (2) above: when a
customer orders a product that is not in stock,
the missing items are added to a list. You
attempt to ship any items that you “owe” the
customer on the customer’s next order. To keep
it simple, we are assuming that customers do
not cancel backorders.

1 o0f 28



ﬁ Managing backorders

21.3.11 Asimple list of backorders

1 Create a new table called BackOrders. It
should consists of three fields: custip,
ProductID, and QtyonBo. The data type for
otyonBO should be Numeric (Integer).

2Create a concatenated primary key using
the custiID and ProductiD fields.

3Populate the Backorders table using the
information in a file called BackShip.pdf in
the project package. The list of backorders
in the file is the initial state of the
BackOrders table at the start of the
development project.

The BackOrders table used here is simply a
running list of customers and products. When a
customer orders a product that is not in stock,
one of two things must occur:

1. If the particular customer-product
combination is already in the BackOrders
table, then the gtyonpo is incremented the
appropriate amount.

2. If the particular customer-product
combination is not already in the
BackOrders table, then a new record is
added.

To illustrate, consider the following scenario:
THE CHEF’S CHOICE orders 6 meat hammers and

Exercises
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you have no meat hammers in stock. Since the
customer already has an outstanding backorder
for the product in question, you must change
the gtyonBo for (CustiD = 5,

ProductID = “74 4539”) from 5 to 11.
Conversely, if a different customer without an
outstanding backorder for meat hammers (say
SAM’S STOCK PoT) orders the item, then a new
record must be added to the Backorders table.

To manage backorders, you must also have a
procedure for decrementing QtyonBo when a
backorder is filled or partially filled. In the case
in which the gtyongBo field reaches zero, you
have two choices:

1. write a routine to remove the record, or

2. leave the zero-valued customer-product
combination in the table.

In the interest of simplicity, we are going to opt
for the latter approach and leave zero-valued
entries in the Backorders table.
@ In the worst case, the BackOrders table
will eventually contain one record for
every unique combination of custID and
ProductID. In our small example, this is
54 x 5 = 270 records.

21312 The add or edit problem

Updating the Products table when processing
an order is straightforward: each order detail
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corresponds to a particular product and thus a
simple update query can be used. However, the
method we are using for managing backorder
requires an update procedure that is slightly
more complex. Specifically, an action query
cannot be used since, in some circumstances,
records have to be changed and in others,
records have to be added. VBA code must be
used to implement the necessary functionality
because action queries are not designed for this
type of decision logic.

This is not to suggest that we are going to
abandon queries altogether. Since queries are
much easy to write than code, you will use a
parameter select query to do as much work as
possible.

21313 Determining backorder changes

4Create a new select query called
pgryBackOrderChanges based on the
OrderDetails table.

5Project the ProductID field and create a
calculated field called Bochange to show
the change to the BackOrders table implied
by the gtyoOrdered and QtyShipped fields.

This requires some thought: if a customer
orders 15 of a certain product

(QtyoOrdered = 15) and you only ship 11
(otyshipped = 11) then this implies that you

Exercises
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owe the customer 4. That is, the change to
otyonBo for that particular customer and that
particular product should be +4.

In contrast, if the customer orders 15 and you
ship 30, then this implies that an outstanding
backorder has been filled or partially filled
(i.e., BOChange = -15)."

6Add a parameter to the query so that it
shows a single order only. Name the
parameter [pOrderID].

This query differs in two respects from
the parameter queries you have created
so far. First, it is a select query, not an
action query. The query will not update
the Backorders table by itself; instead, it
will be used by a VBA procedure to
perform the update. Second, the
parameter does not refer to a field on a
form. As you will see in a moment, the
parameter is set by VBA code before the
query is used.

7Add a condition to the Bochange field to
ensure that non-changes are not included in
the results set. That is, if QtyShipped

! This logic assumes that the only reason that you ever
overship is to fill a backorder (i.e, you do not make
shipping mistakes). To keep things simple, let us
assume that this assumption is valid.
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exactly equals Qtyordered, then no change
to the Backorders table is required for that
particular order detail.

8Ensure your query is similar to the one
shown in Figure 21.1 and that you
understand what the query does.

95ave and close the query.

21.3.1.4 Writing a backorder update routine

In this section, you will write a VBA procedure
for updating the BackoOrders table. At this
point you are not expected to fully understand
the code. In the discussion in Section 21.4.2,
elements of the DATA ACCESS OBJECT object
model are described in greater detail and the
trickier parts of the code are explained.

1 OSwitch to the modules pane of the
database window and create a new module.
Save the module as basBackOrders.

1 1 Create a new subroutine called
UpdateBackOrders. The subroutine should
accept two parameters: the customeriD of
the customer who placed the order and the
orderID of the order.

1 2Write a subroutine that loops through the
backorder changes and decides how to

Exercises
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FIGURE 21.1: A parameterized select query
for updating the BackOrders table.

Use information in the ~ EEI

OrderDetails table to
determine the changes to

the Backorders table
caused by the order.

o
Field: | ProductD BOChange: [QtyOrdered[ [GShipped] | OrderD =
Table: [OrderDetails OrderDetails | -
Sork:
Show: [
Criteria: <0 L% [pOrderlD]
ar: -
[ [
1 T
Exclude records that Use a named
involve no changes to parameter to limit
the BackOrders the results to a
table. particular order.

update the Backorders table. The code for
the subroutine is shown below.

If you are using ACCESs 2000, you will have
to create a reference to the DATA ACCESS
0BJECTS (DAO) library before the code will
run. See Section 21.4.3 for additional
information.
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NL

NL

NL
NL

NL
NL

NL

NL

NL

NL

NL

NL

NL

NL

NL
NL

NL

Public Sub
UpdateBackOrders (1ngCustID As Long,
1lngOrderID As Long)

'routine to process changes to
backorders associated with an order

Dim dbCurr As Database

Dim rsChanges As Recordset,
rsBackOrders As Recordset

Dim qdf As QueryDef

Set dbCurr =
DBEngine.Workspaces (0) .Databases (0)

'create a recordset of existing
backorders

Set rsBackOrders =
dbCurr.OpenRecordset (“BackOrders”,
dbOpenDynaset)

'create a recordset containing
the changes for the order

Set gdf =
dbCurr.QueryDefs!pqryBackOrderChang
es

With qdf

.Parameters!pOrderID =
1ngOrderID
Set rsChanges

= .OpenRecordset (dbOpenSnapshot)

End With

Set gdf = Nothing

'loop through the changes and
decide whether to edit or append
backorder records

Do Until rsChanges.EOF

NL

NL
NL

NL
NL
NL
NL

NL

NL
NL
NL
NL

NL
NL
NL

NL
NL
NL
NL
NL
NL
NL
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rsBackOrders.FindFirst “CustID
=" &
1lngCustID & “ AND ProductlID = ‘" &
rsChanges!ProductID
& N7
If rsBackOrders.NoMatch Then
'customer-product combination
does not exist in the backorders
list
With rsBackOrders
.AddNew
'CustID = 1lngCustID
!'ProductID =
rsChanges!ProductID
'QtyOnBO =
rsChanges !BOChange
.Update
End With
Else
'customer-product combination
already exists in the backorders
list
With rsBackOrders
.Edit
'QtyOnBO = !'QtyOnBO +
rsChanges!BOChange
.Update
End With
End If
rsChanges.MoveNext
Loop
rsChanges.Close
rsBackOrders.Close
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NL End Sub

1 3Save the subroutine and exit the VBA
editor.

21.3.1.5 Updating the trigger

1 40pen frmOrders in edit mode and bring
up the properties sheet for the cmdpProcess
button.

1 5Move to the On Click event and edit the
VBA procedure you created in
Section 19.3.1.2 to handle the event.

1 6Add code to call the new subroutine
when the order is processed:

NL Private Sub cmdProcess Click()

NL If Me!Processed Then

NL MsgBox “This order has already
been processed”

NL Else

NL DoCmd. SetWarnings False

NL DoCmd.OpenQuery
“pagryProcessOrderDetails”

NL UpdateBackOrders Me!CustID,
Me!0OrderID

NL MsgBox “The order has been
processed”

NL DoCmd. SetWarnings True

NL End If

Exercises
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1 7Save and exit the module.

Now, whenever the button is pressed to process
an order, the UpdateBackOrders subroutine is
called. The current values of CustomerID and
OrderID are passed as parameters to the
subroutine.

@ The subroutine created here depends only
on the orderbetails and BackOrders
tables. It is completely independent of
the form (except that a button on the
form is used to call the subroutine).

2132 Anintroduction to the DLookUn(
function

At this point, you have a means of keeping the
BackOrders table up to date. As orders are
processed, items are added or subtracted from
the list as required. However, you have not yet
incorporated the information from the
BackOrders table into the decision making logic
of the order entry system.

In Section 19.5, you were asked to create a
feature to automatically suggest a quantity to
ship based on the quantity ordered by the
customer and the quantity on hand. In this
section, you are going to extend this feature to
include backorders.

To illustrate the basic issues, assume the
BackOrders table contains an outstanding
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backorder from Sam’s STock PoT for 5 lobster
sets. If, in his next order, Sam orders a dozen
more lobster sets, then you should ship him
5 + 12 =17 (if you have that many in stock).

Even if Sam does not order lobster sets in
his current order, the system should
automatically remind you that you owe
him certain items. Implementation of this
feature is left as an exercise in

Section 21.5.

21.3.21 DLookUp(l hasics

For each item that a customer orders, you need
to determine whether there is an outstanding
backorder for that particular customer-product
combination. Although you might be tempted to
simply join the Backorders table with the other
tables in your qryOrderDetails query to
retrieve this information, this approach does
not work and will never work (see

Section 21.4.5).

Thus, you are left with the following situation:
you know the custip of the customer placing
the order and the Productib of the product
being added to the order. What you want to do
is “look up” the quantity on backorder (if any)
for the customer-product combination.
However, you cannot accomplish this using a
join query. In such situations, a built-in function
called pLookUp () is very useful.

Exercises
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Many ACCESs neophytes find use of the

DLookUp () function to be a bit tricky at first. As
such, we are going to step through its use
incrementally. The most important thing to
keep in mind is that the pLookUp () function is
simply a stand-alone SQL query that returns a
single field from a single record.

To illustrate, consider the following scenario:
you wish to find the postal code of the company
named “RoscH DRy Goobs INC.” in your
Customers table. To get this information, you
could create a simple SQL query, much like
those you created in Lesson 12:

NL SELECT PostalCode

NL FROM Customers

NL WHERE CustName = “Rosch Dry Goods

Inc.”

Note that the query returns a single field
(PostalCode) from a single record (the
customer with the unique name “Rosch Dry
Goods Inc.”). In addition, note that the value
for custName in the WHERE clause must be in
quotation marks, since it is a literal string. If a
non-string field such as custip is used in the
WHERE clause, quotation marks are not used:

NL SELECT PostalCode

NL FROM Customers

NL WHERE CustID = 3

The DLookUp () function simply allows you to
execute queries such as these from anywhere in
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ACCESS, such as within a VBA program or a
calculated field.

In the following exercises, you are going to
experiment with the pLookUp () function within
the debug window.

1 8Press Ctrl-G to bring up the debug
window.

1 9Execute the following DLookUp ()
function call, as shown in Figure 21.2:

FIGURE 21.2: Execute a simple DLookUp ()
function from within the debug window.

Debug Window HE

Locals |Watch| I <Ready = .

I Expression | alue | Type

? DLooHUp("PostalCode", “Customers™, "CustID = 3")

T2W 144
k 1 Execute the DLookUp ()

statement.

Observe the
result.

NL ? DLookUp (“PostalCode”,
“Customers”, “CustID = 3”)

Exercises
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The DLookUp () function requires three
arguments:

1. Field name (or “expression”): the first
argument contains the name of the field
containing the desired data. This argument
corresponds to the field name after the
SELECT keyword in the SQL statements
above.

Note that like all arguments in the
DLookUp () function, the name of the
field is passed as a string (within
quotation marks).

2. “Domain” name — the domain is simply the
name of the table or query containing the
desired data. This argument corresponds to
the data source following the FROM
keyword in the SQL statements above.

3. Criteria — the condition in the criteria
argument narrows the search to a single
record in the domain.This argument
corresponds to the WHERE clause in the SQL
statements above.

The first two arguments of the DLookUp ()
function are straightforward. Most of the
difficulty with the function lies with the criteria
argument (which is called the WHERE clause
throughout the remainder of this lesson).
Specifically, trouble occurs in three situations:
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» when the WHERE clause contains a literal
string and quotation marks have to nested;

« when the WHERE clause contains one or
more variables; and,

« when the two situations above are
combined.

Each of these situations is addressed in the
sections below.

213.2.2 Nested guotation marks

The WHERE clause for the bLookUp () function
must be a string—i.e., it must be enclosed in
quotation marks. However, what happens when
the WHERE clause already contains quotation
marks? For example:

NL SELECT .. FROM ..
NL WHERE CustName = “Rosch Dry Goods
Inc.”

20In the debug window, type the following
(incorrect) DLookUp () statement:

NL ? DLookUp (“PostalCode”,
“Customers”, “CustName = “Rosch Dry
Goods Inc.””)

The reason you get an error is because the VBA
interpreter cannot make sense of the nested
quotation marks. To get around the problem,
you use the same convention that is used in
written English—single quotation marks are used
to denote the quotation inside of the quotation.

Exercises
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To illustrate, consider the following sentence:
“When | asked him, he said, ‘I do not know.’”

If you understand the use of quotation marks in
the sentence above, you should have no
problem understanding their use in the
DLookUp () function.

21 In the debug window, type the corrected
version of the bLookUp () statement:
NL ? DLookUp (“PostalCode”,
“Customers”, “CustName = ‘Rosch Dry
Goods Inc.’”)

Unlike many other languages, you cannot
arbitrarily split a line of code in VBA—i.e.,
VBA requires one statement per line and
one line per statement. However, you can
use the “continuation character” to tell
the interpreter to treat two or more lines
as one. In VBA, the continuation
character is the underscore (_) and it
must be the last character on the split
line. For example, the following code is
treated as a single line:

®

NL ? DLookUp (“PostalCode”, _

NL “Customers”, _
NL “CustName = _
NL ‘Rosch Dry Goods Inc.’”)
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21.3.23 DLookUp( functions with variahles in the
WHERE clause

In the same way that parameter queries greatly
enhance the flexibility of queries, variables in
the WHERE clause (or any other argument)
greatly enhance the flexibility of the DLookUp ()
function.

22Type the following VBA code into the
debug window, as shown in Figure 21.3:
NL x =3
NL ? “CustID = ” & 3
NL ? DLookUp (“PostalCode”,
“Customers”, “CustID = ” & x)

In the first line of code, you assign the value 3
to a variable x. The second line simply reminds
you of how an expression containing the
concatenation operator (&) is executed. In this
case, the value of x is simply appended to the
end of the “custID = ” string. Finally, in the
third line, you use an expression containing a
variable in the WHERE clause.

Since x falls outside of the quotation
marks in the WHERE clause, it is treated
as a variable, not a character of text. The
VBA interpreter replaces variables with
their current values before calling the
function.
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FIGURE 21.3: Use a variable to replace a
literal value for CustIDin a DLookUp ()
function.

Test the
concatenation
operator

1 Assign the value 3 to
the variable x.

Debug Window
Locals |Watch |

I Expression alue | Tyﬁe

? DLookUp("PostallCode*, "Customers",/"CustID = 3"}
T2W 1J4

<Ready =

DI EE |:

? DLookUp("PostalCode*, "Customers") _
"CustName = [‘Rosch Dry Goods Ing."")}
? DLookUp("PostalCode", "Customerg”, _
“CustHame ‘Rosch Dry Goods c.'™)
T2W 1J4
% =13
? "CustID = " & x
CustID = 3
? DLookR?("PostaICode", “Customers"™, "CustID = " & =)
T2W 1J4 | |

. L3 Use the variable in the WHERE £
- clause of the DLookUp () function. =

21.3.24 Using textvariables in the WHERE clause

In this section, you are going to put all the
pieces of the pLookUp () function together.



ﬁ Managing backorders

23Type the following into the debug
window and observe the outcome, as shown
in Figure 21.4.

NL x = “Rosch Dry Goods Inc.”

NL ? “CustName = ” & x

NL ? “CustName = ‘" & x “'”

NL ? DLookUp (“PostalCode”,

“Customers”, “CustName = '” & x &

w7 n)

Remember that what you ultimately want to
pass to the bLookUp () function is the WHERE
argument you created in Section 21.3.2.2:
“CustName = ‘Rosch Dry Goods Inc.’”

To get this result, you must include the single
quotation marks in the string expression.

It is very important that you understand
the outcomes in Figure 21.4 before
continuing with the remainder of the
exercises in this lesson.

213.3 Using DLookUp() to get the number of
items on hackorder

Now that you have honed your bLookUp () skills
in the debug window, it is time to do something
useful. In this section, you will create a number
of calculated fields in a query to get the
backordered quantity associated with each
product ordered by the customer.
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FIGURE 21.4: Use a variable to replace a
literal value for CustName in a DLookUp ()

function.
1 Assign the literal Test the
string to the concatenation
variable x. operator
Debug Window H[E B
Locals atch | <Ready =

I Expression [ alue / |Tupe

DL EE |:

%
?

?

?

)

T20 144 ? *

= "Rosch Dry Goods IW
"CustHame = " & x

CustHame = Rosch Dry Goods Inc.

"CustHame = """ & x & """ [k

CustHame = ‘Rosch Dry Goods Inc.’'

DLookUp{*“PostalCode*, “Customers", _
"CustHame = """ & x & """}

The continuation

Use the variable in operator is used to

the WHERE clause continue the =
of the DLookUp () expression on the [
function. [ | next line. B

The calculations in this section could also
be done on the order form instead of
within the qryorderbetails query.
However, it is good policy to push
calculations to the lowest level in ACCESs.
In this way, the query can be tested
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independently of the form (tracking down
errors on forms and subforms is more
complex).

21.3.3.1 Preliminaries

240pen gryOrderDetails in edit mode.

The first thing to recognize when faced with the
lookup task is that the primary key of the
BackOrders table contains custIp; however
the gryorderDetails query does not include
any information on the customer. Fortunately,
the query does contain the orderib, which is
sufficient to determine the custID using a
simple join.

25Add the orders table to the query and
ensure the relationship lines appear
correctly, as shown in Figure 21.5.

The custID field does not have to be
projected into the query definition in
order to be “available” within the query.

21.3.3.2 Getting the WHERE clause right

ZGDefine a new calculated field called
BOWhere:

NL BOWhere: “CustID = ” & [CustID]
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FIGURE 21.5: Add the orders table to the
gryOrderDetails query.

Add the orders table to

get access to CustID.
& qryOrderDetails - Selecl‘kﬂuew

Description
Unit:
UnitPrice
QbyOnHand

KN
Figld: | OrderDetails.* Dezcription Unit Q0
Table: [ OrderDetails Products Products Prodi
Sart:
Shaw:

Criteria:
or:

2 Do not project custID
into the query definition.

i

We are going to break the bLookUp ()
function into a number of smaller pieces.
This is done to facilitate troubleshooting
if things go wrong.

The Bowhere calculated field is very similar to
the expression you created in Section 21.3.2.3.
The difference is that a variable x is replaced
by the name of a field, custID. Since Custib
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falls outside of the quotation marks, it is
replaced by the field’s current value when the
query executes.

Do not be confused by the use of the
square brackets in the definition of
BOWhere. As always, square brackets are
used to denote the name of a field (or
some other object within the ACCESS
environment).

27View the query in datasheet mode to
ensure that the Bowhere field is yielding a
result of the form: custID = 3 for each
order detail.

Of course, custiD is only the first half of the
WHERE clause. As in SQL, the “AND” and “OR”
keywords can be used to create more complex
criteria:

28Edit the Bowhere field and add the
ProductID half of the WHERE clause:
NL BOWhere: “CustID = ” & [CustID] &
“ AND ProductID = ‘" &
[Products] . [ProductID] & “'”

Since there are two fields in the query
called ProductID, you must use the table
name prefix to remove any ambiguity. In
this case, since the tables are joined on
ProductID, the values of
Products.ProductID and
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OrderDetails.ProductID are (by
definition) the same in all records in the
results set. As such, it does not matter
which ProductiID field you use.

29Test the query to ensure the WHERE
clause works correctly, as shown in
Figure 21.6.

21.3.3.3 Using the WHERE clause in the DLookUp()
function

You can use one calculated field within another
calculated field. We are going to exploit this
capability in this section to keep our DLookUp ()
function simple and modular.

30Create a new calculated field called
QtyOnBO:
NL QtyOnBO: DLookUp (“QtyOnBO”,
“BackOrders”, BOWhere)

Note that the WHERE clause is this
DLookUp () is the name of a calculated
field, not a literal string. Before the
DLookUp () is called, the Bowhere field is
calculated and passed to the function.

31 Test the query and ensure the values
contained in QtyonBoO are correct.

For a meaningful test, you must have at
least one item in your OrderDetails
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FIGURE 21.6: Ensure the Bowhere field is providing the correct WHERE clause.

B Zoom

= 9 Ensure the resulting WHERE

BOWhere: "CustlD =" & [CustlD] & " AND ProductiD =" &

Create a calculated field to
generate a WHERE clause
for each order detail.

If the WHERE clause is not correct at this -
point, the DLookUp () function based on
the WHERE clause is not going to work.

table that is also on backorder for a
customer that has placed an order.

21.3.34 Creating a “suggested” quantity to ship field

In Section 19.3.3, you used your Minvalue ()
function and a simple VBA procedure to set the
value of gtyshipped to a suggested value once
the value of gtyordered is specified. In this
section, you are going to expand the logic to
include the quantity on backorder.

Heeding the recommendation above to push
calculations to the lowest level, the

..... Fl
Cancel |

clause is of the correct form.

i# gqryDrderDetails : Select Query

Unit price  |ExtendedPrice BOWhere

§4.00 $45.00 | CustlD = 5 AND ProductlD = 57 3526'

§4.25 $51.00 | CustlD = 5 AND ProductlD = 57 3528'

$12.50 $75.00 | CustlD = 5 AND ProductlD = 57 4966"

$2.50 $0.00 | CustlD = 5 AMD ProductlD = 74 4539

§7.50 $37.50 | CustlD = 5 AND ProductlD = 74 6083

$3.50 $35.50 | CustlD = 5 AND ProductlD = 74 5102

- $8.50 $0.00 | CustlD = 5 AMD ProductlD = 74 6191°
eIfecord: T A e deiew] of 7 Al T | _»d

SuggestQtyToship field is going to be
implemented within the query.

32Create a new calculated field called
SuggestQtyToShip:
NL SuggestQtyToShip:
MinValue ([QtyOnHand],
+ [QtyOnBO])

[QtyOrdered]

33Test the query. You will notice that the
results are not as expected. One more
refinement is required to your backorder
look-up.
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213.35 Dealing with NULL values

The problem with the new gtyongo field is that
DLookUp () returns a special value (NULL) when
it cannot find a record matching the WHERE
clause. ldeally, we would prefer never to have
to backorder an item, the Backorders table
would be empty, and gtyonBoO would always be
NULL.

NULL is problematic from an arithmetical
point of view since any value plus NULL
equals NULL.

To use QtyonBo in a calculation, we must first
map the NULL to a different value, such as zero.

34Define another calculated field called
QtyOnBONotNull using the built-in
functions iif () and IsNull():
NL QtyOnBONotNull:
iif (IsNull([QtyOnBO]), O,
[QtyOnBO])

Newer versions of ACCESS (since version 7)
provide a built-in function called Nz ()
which can be used to map NULL values to
some other value. The Nz () equivalent of
the iif () statement above is:
QtyOnBONotNull: Nz ([QtyOnBO]), 0)

®

35Change the suggestQtyToship field so it
uses the non-null quantity to ship.
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21.3.3.6 Updating the trigger

360pen sfrmOrderDetails in edit mode
and update the trigger you created in
Section 19.3.3 to set QtyShipped to
SuggestQtyToShip.
@ As long as SsuggestQtyToShip is projected
into the gryOrderDetailsQuery, it is
available for use in forms based on the

query.

214 Discussion

2141 When tofill backorders

The question of when to fill an outstanding
backorder depends on the business context. In
the low-volume kitchen supply scenario
considered here, it probably does not make
sense to make special backorder shipments. For
example, if you owe SAM’S STOCK POT a $3.25
pastry blender, it is probably not worth your
time to pack it up, fill out a waybill, arrange a
courier pick-up and, and ship it off to him when
your pastry blenders arrive. Instead, the
assumption is made here that backorders are
filled—if possible—on the customer’s next order.
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214.2 Using Data Access Ohjects (DA0)

The core of MICROSOFT ACCESS and an important
part of VISUAL BasIC (the stand-alone application
development environment) is the MICROSOFT JET
database engine. The relational DBMS
functionality of ACCESS comes from the JET
engine; ACCESS itself merely provides a

convenient interface to the database engine.1

Because the application environment and the
database engine are implemented as separate
components, it is possible to upgrade or
improve JET without altering the interface
aspects of ACCESs, and vice-versa. Indeed, you
can download the latest version of the JET
database engine from MICROSOFT’s web site.

21.4.2.1 The DRO object hierarchy

MICROSOFT takes the component-based approach
further in that the interface to the JET engine
consists of a hierarchy of components (or
“objects”). You were briefly introduced to the
DATA ACCESS OBJECTS (DAO) hierarchy in

Lesson 19.

T MICROSOFT has started its migration towards the
MICROSOFT DATA ENGINE (MSDE), a scaled-down version
of its SQL SERVER database engine. ACCESS 2000 still
uses the JET engine; however, the MSDE engine is
included on the OfFicE 2000 CD-ROM. The MSDE
engine may be used in lieu of JET using a special
Access 2000 feature called a “data project”.
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The advantage of DAO is that it is modular and
supports easier development and maintenance
of applications. The disadvantage is that is you
have to understand a large part of the hierarchy
before you can write your first line of useful
code. This makes using VBA difficult for
beginners (even for those with considerable
experience writing programs in BASIC or other
3GLs2).

214.2.2 DAO hasics

You already have some familiarity with the DAO
hierarchy. For example, you know that a
Database object (such as OrderEntry.mdb)
contains other objects such as tables (TableDef
objects) and queries (QueryDef objects).
Moving down the hierarchy, you know that
TableDef objects contain Field objects.

The DAO object model is somewhat more
complex than this. However, at this stage it is
sufficient to recognize three things about DAO:

1. Each object that you create is an instance
of a class of similar objects (e.g.,
OrderEntry.mdb is a particular instance of
the class of Database objects).

2. Each object may contain one or more
Collections of objects. Collections simply
keep all objects of a similar type or

2 Third-generation programming languages.
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function under one umbrella. For example,
Field objects such as custIDp and
ProductName are accessible through a
Collection called Fields).

3. Objects have properties and methods (see
below).

21.4.2.3 Properties and methods

You should already be familiar with the concept
of object properties from working with the
property sheets of form objects. The idea is
much the same in DAO: every object has a
number of properties that can be either
observed (read-only properties) or set (read/
write properties).

For example, each TableDef (table definition)
object has a read-only property called
DateCreated and a read/write property called
Name. To access an object’s properties in VBA,
you normally use the

<object name>.<property name> syntax.
For example: Employees.DateCreated.

@ To avoid confusion between a property
called patecreated and a field (defined
by you) called patecreated, ACCESS
recommends that you use a bang (!)

instead of a period to indicate a field
name or some other object created by
you as a developer (recall the discussion
on naming in Section 19.4). For example,
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Employees!DateCreated.Value
identifies the Value property of the
DateCreated field (assuming one exists)
in the Employees table.

Methods are actions or behaviors that can be
executed by objects of a particular class. In a
sense, they are like predefined functions that
only work in the context of one type of object.
For example, all Field objects have a method
called Fieldsize that returns the size of the
field. To invoke an object’s methods, you use
the <object name>.<method>
[parameter;, .., parameter,] syntax,
e.g.,: DeptCode.FieldSize.

@ Areasonable question at this point might
be: Isn’t Fieldsize a property of a field,
not a method? The answer to this is that
the implementation of DAO is somewhat
inconsistent in this respect. The best
policy is to look at the object summaries
in the on-line help if you are unsure.

A more obvious example of a method is the
CreateField method of TableDef objects, e.g.:
Employees.CreateField (“Phone”, dbText,
25)

This creates a field called Phone, of type
dbText (a predefined constant used to
represent text), with a length of 25 characters.
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21.4.24 Engines, workspaces, and soon

A confusing aspect of the DAO hierarchy is that
you cannot simply refer to objects and their
properties as done in the examples above. As
Figure 21.7 illustrates, you must include the
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entire path through the hierarchy in order to
avoid any ambiguity between, say, the
CustName field in the customers TableDef
object and the custName field in the
gryCustomers QueryDef object.

FIGURE 21.7: Navigating the DAO hierarchy.

: DBEngine By declaring a database object at the start

Igvaecfc?iig eﬁggﬁgliﬁgeld’ you of your VBA programs, you bypass the top
> Workspaces part of the hierarchy.

structure of the DAQ hierarchy.

Databases /
dbCurr
l
TableDefs | QueryDefs | | Recordsets ||other classes...|
I
I I I I
Customers other tables... gryCustomers  other queries...

Indexes

Working down through the hierarchy is
especially confusing since the first two levels
(DBEngine and Workspaces) are essentially
abstractions that have no physical

Indexes

Legend

TableDefs collection

Courses instance

manifestations in the ACCESS environment. The
easiest way to avoid having to continually deal
with the Database Engine and Workspace
objects is to create a Database object that
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refers to the currently open database and start
from the database level when working down the
hierarchy. This is illustrated in Section 21.4.4.2.

2143 Using the DAO object model in AccEss
2000

The VBA code you wrote in Section 21.3.1.4 will
not work in ACCess 2000 unless you tell ACCESS
where to find the DAO object library. The
problem occurs because MICROSOFT has
developed a new data access object model
called AcTIVEX DATA OBJECTS (ADO) to supersede
DAO (you will see a lot more of the ADO object
model in Lesson 28). By default, Access 2000
uses ADO instead of DAO.

Using the DAO model in an Access 2000
application is not difficult, however. You need
only make two simple changes:

1. Tell Access where the DAO library is stored
on your computer so its objects can be used
by your VBA code.

2. Eliminate any ambiguity in your code
between objects in the ADO object model
and objects in the DAO object model.

To make the DAO object library accessible
within the current Access application, do the
following:

37Press Ctrl-G to bring up the dedicated
VBA editor.
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38$elect Tools — References from the VBA
editor’s main menu.

395croll down until you find something that
looks like “MICROSOFT DAO 3.x Object
Library”.

40Check the box to include the DAO library.

The “scope” of the change to the
references is limited to the current ACCESS
application (that is, the current “mdb”
file). You have not made any significant,
irreversible change to your ACCESS
environment.

The next step is to deal with the ambiguity
issue. Ambiguity exists because the ADO and
DAO object models both contain objects with
the same name (e.g., Recordset and Field).
Thus, if you enable DAO and run the code from
Section 21.3.1.4, Access 2000 will not know, for
example, whether every reference to a
Recordset is meant to be an ADO recordset or a
DAO recordset.

To solve the problem, you have two options:

1. Remove the reference to the ADO object
model so that your current application uses
the DAO object model only. The ADO
reference is set by default in Access 2000;
however, there is nothing to stop you from
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opening the reference window (as above)
and unchecking one of the defaults.

2. Leave the ADO reference intact, but add
the prefix ba0.<object name> to all the
declaration statements in your VBA code
that are ambiguous.

Although it could be argued that the first option
is more efficient if you know you are not going
to use ADO objects anywhere in your
application, you should probably play it safe
and simply modify a few bim statements in your
subroutine:
NL Public Sub
UpdateBackOrders (1ngCustID As Long,
1IngOrderID As Long)
NL 'routine to process changes to
backorders associated with an order
NL Dim dbCurr As DAO.Database
NL Dim rsChanges As DAO.Recordset,
rsBackOrders As DAO.Recordset
NL Dim gdf As DAO.QueryDef
NL

2144 Understanding the UpdateBackOrders
subroutine

A flow chart for the updateBackOrders
subroutine is shown in Figure 21.8. To
understand the VBA code in Section 21.3.1.4,
you must first understand what the program is
meant to accomplish.
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FIGURE 21.8: A flow chart for the
UpdateBackOrders subroutine.

create a list of backorder
changes for order

> @

search list of backorders for
customer-product combination

no

add new no yes edit existing
record record
[ |
move to next
change in list

In the sections below, certain aspects of the
code from the subroutine are explained. The
purpose here is not to make you a programmer;
rather, it is to give you a better understanding
of the basic workings for VBA and the DAO
object model. For more information on these
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two topics, consult one of the many reference
books available.

21.44.1 Declarations section

In VBA, it is good practice to declare variables
before using them. When the option Explicit
statement is included at the top of the module,
variables must be declared. The following lines
of code declare four reference variables. Each
reference variable has an object data type and
will therefore be set to point to (or
“reference”) an object.

NL Dim dbCurr As Database

NL Dim rsChanges As Recordset,

rsBackOrders As Recordset
NL Dim gdf As QueryDef

21442 Setting references to objects

When assigning a value to a non-object
variable, you can use a simple assignment
statement such as

NL x =5

Following the execution of this assignment

statement, the location in memory named x

contains the integer value 5. VBA relies on a
NL Dim x As Integer

statement at the top of the program to know
how much memory to allocate to hold the value
of x.
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When the variable is a reference to an object,
the location corresponding to the variable name
does not contain the object. Instead, the
variable actually contains the address of the
object. In lower-level languages such as C and
C++, you have to manipulate memory addresses
explicitly (this is one reason that these
languages are considered difficult to learn).

In VISUAL BAsIC, you do not need to know
anything about memory addresses. However,
you do need to use the set keyword to make it
clear that you are setting a reference to an
existing object, rather than assigning a value to
a variable. The following statements from
UpdateBackOrders assign references to
objects:
NL Set dbCurr =
DBEngine.Workspaces (0) .Databases (0)
NL Set rsBackOrders =
dbCurr.OpenRecordset (“BackOrders”,
dbOpenDynaset)
NL Set qdf =
dbCurr.QueryDefs!pqryBackOrderChang
es

In the first statement, the variable dbcurr is
set to point to the currently open database.

@ The currentDdb () function can be used
instead of the pBEngine... notation. For
example, the following statement can be
used to save some typing: set dbCurr =
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CurrentDb The second set statement
assigns a recordset object to a variable
called rsBackorders.

Recordset objects are the most useful
objects in the DAO model. You can think
of a recordset as being an invisible
version of a datasheet. When you make a
change to the data in a recordset and
commit the change, the underlying
database is changed.

®@

Note the recordset object that rsBackOrders
references is created on the right-hand side of
the statement by the openRecordset method of
the dbcurr database object. The
OpenRecordset method accepts a number of
parameters. In this case, the first parameter
tells the method to create a recordset based on
the Backorders table. The second parameter
(dbOpenDynaset) is a built-in constant that tells
the method to create a specific type of
recordset.
@ Different types of recordsets can be used
for different purposes. For example, a
read-only recordset is preferable when no
changes are going to be made to the data
because read-only recordsets are faster
and require less memory than dynamic
recordsets.
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The final set statement creates a reference to
a QueryDef object called
pgryBackOrderChanges. This querydef is
simply a reference to the parameter query you
created in Section 21.3.1.1. The advantage of
using a querydef is that it permits a recordset
object to be created based on the results of a
saved query.

21443 Creating a recordset from a parameterized
select query

Consider the following statements:
NL With gdf
NL .Parameters!pOrderID = lngOrderID
NL Set rsChanges =
.OpenRecordset (dbOpenSnapshot)
NL End With
NL Set gdf = Nothing
@ The with .. End With keywords are
simply a convenience feature to save
some typing. with gdf means that if an
object reference is omitted in subsequent
lines, the object is assumed to be qdf.

The gdf variable points to the
pgryBackOrderChanges query. In the second
line of code, the parameter named pOrderID is
set to equal the value of the variable
1ngOrderID. In other words, the value of the
parameter is set by VBA code. In the third line
of code, the openRecordset method of the
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querydef object is used to create a new
recordset containing the results from the
parameter query. The parameter passed to the
OpenRecordset method indicates that a
“snapshot” (read-only) recordset is all that is
required since no modifications will be made to
the list of backorder changes.

The final line of code is a special type of set
statement. Whenever an object is no longer
referenced by any variables, it is “destroyed”.
In other words, the memory occupied by the
object is released back to the computer for use
elsewhere. Generally, it is good practice to
destroy any objects you create when you are
sure you have no more need for them.
@ In VISUAL BASIC, objects are supposed to be
destroyed automatically when variables
go out of scope. For example, when the
UpdateBackOrders subroutine ends, all
objects created within the subroutine
should be destroyed. This “automatic
garbage collection” feature is absent
from languages like C and C++. Such
languages emphasize performance and
require you to explicitly allocate and
deallocate all memory used by all
objects. If you forget to reclaim the
memory used by an object, you create
what is known as a memory leak: the
program continues to use memory until
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either the system runs out of memory and
crashes or the program is halted.

21444 Looping through the list of changes

The following lines of code define the loop
described in the flow chart. When a recordset is
created, its current record pointer is located
at the first record. The pointer can be moved
down through the records using the MoveNext
method of the recordset. If the MoveNext
method is executed while the record pointer is
at the last record in the recordset, the EoF
(end-of-file)1 property of the recordset is set to
True.

The loop starts at the first record and executes
until the end-of-file marker is encountered.
NL Do Until rsChanges.EOF

NL
NL rsChanges .MoveNext
NL Loop

21.4A.5 Searching for a matching record

The custi1b for the customer in question is
passed to the subroutine as an argument
(1ngCustiD). The ProductID for each product
requiring a backorder change is found in the

1 “End-of-file” and “beginning-of-file” (BOF) are
vestigial terms from the days of reading and writing
to disk files in BASIC. “End-of-recordset” would be a
better name for this property.
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rsChanges recordset. Using these two pieces of
information, it is possible to search through the
rsBackOrders recordset to determine if the
customer-product combination already exists.

A convenient way to search through a recordset
is to use the FindFirst method. The argument
passed to the FindFirst method is a string that
specifies the search conditions. In other words,
it is similar to the WHERE clause strings you
created for the pLookUp () function earlier in
this lesson.
NL rsBackOrders.FindFirst “CustID = ”
& 1lngCustID & “ AND ProductlID = '”
& rsChanges!ProductID & “'”

If a record matching the search criteria is found
in the recordset, the record pointer is set to
point to the record. In addition, the recordset’s
NoMatch property is set to False. Conversely, if
no matching record is found, the record pointer
is left at EOF and the NoMatch property is set to
True.

The value of rsBackOrders.NoMatch can
therefore be used to determine whether to add
a new backorder record or update an existing
one:

NL If rsBackOrders.NoMatch Then

NL

NL Else

NL

NL End if
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21.4A.6 Editing an existing record

If NoMatch is false (i.e., a backorder for the
product and customer in question already
exists), the following code is executed:

NL With rsBackOrders

NL .Edit

NL 'QtyOnBO = !QtyOnBO +
rsChanges !BOChange

NL .Update

NL End With

The recordset’s Edit and update methods are
used to initiate and commit changes to a
recordset. Once the update method is
executed, the changes are saved to the
underlying table. In this code, the value of the
otyonBo field is changed by the amount of the
rsChanges !BOChange field. Since the record
pointer is set by the FindFirst method, the
correct backorder record is being updated.

21441 Adding anew record

Adding a new record is similar to editing an
existing record except that the new record must
be created before its fields are assigned values.
The addNew method creates a new blank record
and sets the record pointer to point to the
record. Since the record is new, the custip and
ProductID fields must be filled in. Again, if you
forget to execute the update method, the
changes are not saved to the underlying table.
NL With rsBackOrders
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NL .AddNew

NL 'CustID = 1lngCustID

NL !'ProductID = rsChanges!ProductID
NL 'QtyOnBO = rsChanges !BOChange

NL .Update

NL End With

21448 Closing open recordsets

Programming is much like being a good
roommate: it is good practice to close what you
open:

NL rsChanges.Close

NL rsBackOrders.Close

2145 Whyyou cannot add backorders to your
order details query

In this section, we are going to revisit the
question: Why don’t we simply include the
BackOrders table in a join query instead of
using a DLookUp () function to get the
outstanding backorders for each product?

Although it certainly is possible to drop the
BackOrders table into the gryOrderDetails
query, it does not mean that the resulting query
can be used for data entry. ACCESS can recognize
anomalous joins and makes the recordsets
based on such joins non-updatable.

A perfect example of an anomalous join is the
relationship that you may have been tempted to
create for determining the backordered
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quantity. In the original gryorderDetails
query, a valid one-to-many relationship exists
between Products and orderDetails (each
product can appear in many order details, but
each order detail refers to only one product).

If BackOrders is added to the query, the result
can be conceptualized as two one-to-many
relationships with the one side (Products) at
the center. To understand how these two
relationships interact, consider them
separately, as shown in Figure 21.9. First, we
should assume that a condition has been added
to the query so that only the order details for a
single order (say orderID = 1) are included.

The results for the orderDetails-Products
relationship are shown on the left-side of
Figure 21.9. The results for the BackOrders-
Products relationship are shown on the right
side of Figure 21.9.
@ Recall that a join query takes each record
on the many side of the relationship and
joins it with the corresponding record on
the one side of the relationship. As such,
the only products records that shown in
left-hand results set are those for which
there is a matching record in the
OrderDetails table. Similarly, the only
products records that shown in right-hand
results set are those for which there is a
matching record in the BackOrders table.
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FIGURE 21.9: Decomposition of the OrderDetails-Products-BackOrders query.

Description
Unit
UnitPrice

BackOrders

QbyOnHand
ProductID | Description | Quantity ordered | Quantity shipped | ProductID | Description | Quantity on backorder |
¥|sf 3826 Spatula, 6 "Cui 12 12 P|744539 | Meat tenderizin 5
_ |57 3528 I Spa.tula, B" "Cui 12 12 74 6191 Potata ricer, tin 2
L |57 4968 Mixing how, 16 5 B &3 7808 Sharpener, Che 1
L |744539 Meat tenderizin 2 0 23 4017 Mug, "Fat Cat" 12
L |74 6083 Spring farm pan 5 5 91 500304 Cobalt oval cass 3
_ |74B102 Deluxe measur 12 11
L |74E1: Potatao ricer, tin 2 u}
*
Products |
. *
oo | CUSHD
Descripkion ProductD
Unik QbyOnBO
UnitPrice
ActualPrice QkyOnHand
ProductID | Description | Quantity ordered | Quantity on backorder | CustiD |
¥ [74 4539 Meat tenderizin 2 s} ]
L |74B191 Potato ricer, tini 2 2 =1

Now consider the result of combining the two
relationship, as shown at the bottom of

Figure 21.9. The combined results set is a list of
products which have been ordered in

orderID = 1 and which have been backordered
by at least one customer.

Although this might be an interesting query for
management decision making, consider the

implications of basing your order subform on
such a query: Products that belong to

OrderID = 1, but which do not appear anywhere
in the Backorders table are not included in the
results set. As such, if ACCESS permitted you to
add such product using the order form, the
order detail would disappear from the subform
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as soon as it was entered). This is clearly not
the type of behavior we seek.

In general, any three-table join with the one
side in the middle is going to result in a non-
updatable recordset. However, any well-formed
three-table join with the many side in the
middle is fine. An example of this is the orders-
OrderDetails-Products join you created in
Figure 21.5.

21.5 Application to the assignment

A useful feature of the application would be to
add any outstanding backorders for a customer
when an order for the customer is being
Created.

41 Add a feature to your order form to add
backordered products to a customer’s order
when the order is created.

Although this is left as an exercise, you may
want to consider the following hints:

1. A parameterized append query can be used
to copy the ProductIDs on backorder for a
particular customer to the orderDetails
table.

2. Assoon as you fill in the custID field on the
main order form, you know which customer
is placing the order. Thus, custID can be
used to trigger and provide the parameter
for the append query.

Application to the assignment
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Obviously, if the gtyonBo field for a
particular item is zero, it should not be
added to orderDetails.

If records in a table are changed (e.g., by
an append query) after a form based on the
table is opened, the Requery method for
the form has to be executed to show the
changes.

The ActualPrice and QtyShipped fields
are set by event-driven procedures on the
order subform. However, if order details are
added by an append query, the events on
which the procedures are based are never
raised. As such, the append query should
take care of setting these fields to
appropriate values.
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Renl Lesson 22: An introduction to data warehousing

22.1 Introduction: Data access for decision
makers

When you used the ACCESS report writer to
create an invoice report in Section 16.4, you
may have made an important observation:

Creating a report from a relational
database requires a solid
understanding of where the data is
stored and how the tables are
related.

In this case, you are the person who
implemented the database so you know that
each order consists of many orderbetails and
that orderDetails.ActualPrice is What the
items sold for, not Products.UnitPrice and so
on. But who else in your organization could
realistically be expected to know all these
details?

2211 Database specialists versus business
specialists

A real-world business application typically
contains hundreds or thousands of tables and a
mind-boggling web of relationships between
tables. The good news is that within each
organization, there is an individual who

© Michael Brydon (mjbrydon@sfu.ca)
Last update: 06-Oct-22

understands how all the data fits together—the
database administrator (DBA). The bad news is
that the DBA is a database specialist, not a
business specialist.

The decision-makers who most need the
information locked up inside the database
(marketing managers, executives) seldom have
any training (or even interest) in the subtleties
of third-normal form, concatenated keys, or
referential integrity. Similarly, as a class of
individuals, DBAs are not known for their
marketing instincts or general business acumen.

22.1.2 Dimensional data modeling

In the early 90s, a new class of database
application—the data warehouse—emerged to
address the problems encountered by managers
as they tried to access information locked up
inside of transaction processing systems. At the
simplest level, a data warehouse is simply a
read-only copy of the data in a transaction
processing system. However, instead of being
optimized for transaction processing, a data
warehouse is optimized for reporting and
decision support. Specifically, a data warehouse
is based on a “dimensional” data model rather
than a “normalized” data model.

1 of 22
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An example of a dimensional data model is
shown in Figure 22.1: the center table—sales—
contains the “fact” of primary importance to
decision makers: the dollar amount sold. The
other tables—customers, Time, and Products—
are the “dimensions” along which sales vary.

For example, a manager may want to know who
her best customers are this quarter and what
they are buying. Finding an answer using a
normalized database would require some
reasonably sophisticated knowledge of both a
query language and the table structure of the
database. However, as you will see, it is very
easy to answer this type of question when the
source of the data is organized into facts and
dimensions. The ease with which business users
can create complex queries is an important
benefit of the data warehousing approach to
decision support.

2213 Building a data warehouse

In this lesson, you will build a very small-scale
data warehouse. Although your warehouse will
be implemented in AcCESs and will be a fraction
of the size of a real-world warehouse, even a
small warehouse is sufficient to illustrate the
critical elements of data extraction and
dimensional data modeling. In Lesson 23 you
will use your data warehouse to explore your
data in greater detail and answer complex
questions about your business.

Learning objectives
2 of 22

FIGURE 22.1: A dimensional data model.

/

Sales ‘\

“fact” table

Customers

x “dimension”

tables

N

Products

22.2 learning ohjectives

® understand the difference between
data models for transaction processing
and data models for decision support

® denomalize data to create dimension
tables

® extract data to create a fact table
build a star schema

@ use grouping to change the granularity
of a fact table
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22.3 Exercises

Since you may not have enough data in your
order entry application to yield interesting
query results, we will use the NORTHWIND TRADERS
sample database (recall Section 4.3.2) as the
source for our data warehouse. The NORTHWIND
TRADERS database is also small by real-world
standards; however, it contains enough orders
(just over 800) to make the querying exercises
in this lesson and Lesson 23 worthwhile.

22.3.1 Preliminaries

Rather than alter the NORTHWIND TRADERS sample
database, we are going to create links to its
tables (recall Section 8.3.3) and extract the
data into a new database file.

1 Create a new blank database in ACCESS
called orderEntryWarehouse.

2From the main menu, select File » Get
External Data — Link Tables.

3Use the search feature of the “Link” dialog
box to find the NORTHWIND TRADERS database
(recall Section 4.3.2).

4When asked which tables you would like to
create links to, select all the tables, as
shown in Figure 22.2.

Exercises
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FIGURE 22.2: Select tables in the
operational system to link to.

Link Tables [ =]

Tables |

QK |

Deselect Al |

Select all the tables in
| the operational
database and press OK.

Your data warehouse database should now
contain links to all the tables in a transaction
processing system application.

SSince you are still playing the role of the
DBA at this point, bring up the relationships
window to get a sense for the structure of
the NORTHWIND TRADERS application.

2232 Extraction, cleaning, and transformation

Data extraction is the process of copying the
data from the operational system (i.e., the
NORTHWIND TRADERS order entry system) to the
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data warehouse. During extraction, two things
normally happen to the data:

1. Cleaning — Data cleaning (or scrubbing)
involves removing incorrect or inconsistent
data, missing values, and so on. As you can
imagine, this is costly and difficult process
that involves a combination of specially
written programs and manual intervention.

2. Transformation — Data from the
transaction processing system must be
transformed into a format suitable for
reporting, analysis, and other decision
support activities. Typically, transformation
involves de-normalizing dimension tables
and pre-computing fact tables. Both these
processes are illustrated in the following
sections.

@ To keep things simple, we are going to

assume that the NORTHWIND TRADERS order
entry application has been designed to
minimize the possibility of errors entering
the database. As such, the data cleaning
stage is assumed to be unnecessary.

In the next few sections, you will use action
queries to copy data from the linked tables you
created in Section 22.3.1 to new tables in your
OrderEntryWarehouse database.

Exercises
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22.3.3 Creating dimension tahles

Dimension tables are relatively static: they
contain lists of products, customers, and so on.
However, since the dimensions determine the
types of questions you can ask of your data
warehouse, it is important to put some thought
into their design. There are two important
questions to answer before you dive in:

1. What dimensions are important for making
business decision?

2. What is the appropriate level of granularity
for each dimension?

These questions are addressed on a case-by-
case basis in the following sections.

22.3.3.1 The product dimension

Clearly, you are going to want to look at sales by
product. The granularity issue is whether you
need to look at individual SKUs (stock keeping
units) or whether a coarser-grained approach
(e.g., product category) is sufficient.

6Create a new query called
gryProductDimensionExtract based on
the Products table.

7From the Query menu, select Make Table
Query.
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8When prompted for the name of the new
table, enter dimProducts.

Since you already have a linked table
called pProducts, you cannot use the
same name. In addition, the dim prefix is
an easy way to indicate that the table
contains denormalized dimension data.

In the NORTHWIND TRADERS database, each
product is assigned to a category (beverages,
condiments, and so on). If we analyze products
by individual SKUs (in this case, ProductiID),
then the granularity is quite fine. However, if
we lump all products within a particular
category together and perform our analyses at
the category level, then the granularity is more
coarse.

If your dimension it too fine-grained, your
data warehouse will be very large may
involve excessive processing to respond to
user queries. However, if your dimension
is too coarse-grained, you will be unable
to ask certain kinds of questions.

In this case, we are going to include both
product and category information. This will
permit the user of the warehouse to drill-down
to the appropriate level of granularity.

Exercises
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9Include the categories table in the query.
There should be a one-to-many relationship
between Categories and Products.

1 OProject the ProductName and
CategoryName fields into the query. These
will be the values the user sees.

1 1 Project the pProductib field into the
query. This value will be used as a key to
link the dimension table to the fact table.

1 2Finally, project the unitprice field into
the query.

@ The rationale for including UnitPrice in
the dimension table is that users may

want to limit their analysis to high (or
low) valued items. Having the unitPrice
field in the data warehouse allows users
to apply price-related constraints to their
queries. More generally, knowing what
fields to include in a data warehouse
requires a good understanding of how
users make decisions. When it doubt, it is
probably best to err on the side of
including too much.

1 3Select Query — Run to execute the
query. Examine the contents of
dimProducts, as shown in Figure 22.3.
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FIGURE 22.3: The extraction query for the product dimension.
= dimProducts : Table BEEE
1 Create a query to extract product ProductlD ProductName CategoryName | UnitPrice | =
data from the operational database. 3 il Chai Beverages $13.00
| 2 Chang Beverages $19.00
* || 3 Aniseed Syrup Condiments $10.00
= . . || 4 Chef Anton's Cajun Seasoning | Condiments §22.00
B § Chef Anton's Gumbo Mix Condiments §21.35
|| 6 Grandma's Boysenberry Spread | Condiments $25.00
CateqaryID * || 7 Uncle Bob's Organic Dried Pears | Produce $30.00
CuantityPertnit CategoryD || 8 MNorthwoods Cranberry Sauce Condiments $40.00
UnitPrice CategaryMame 9/ Mishi Kabe Niku Meat/Paoultry $597.00
nitsInstock Description || 10/ lkura Seafuod $31.00
UnitsOnOrder Picture — :
RecrdsrLevel || 11 Queso Cabrales Dairy Products $21.00
Discantinued || 12| Queso Manchego La Pastora Dairy Products $35.00
N | 13 Konbu Seafood $6.00
L | 14/ Tofu Produce $23.25
Field: Shouyu Condiments §15.50 (=
Tabl [Piodcts S — i 0| — < i Z
Sart:
Shave I
Lilera z Verify the resulting
' _I"I dimension table.
4 *

22.3.3.2 Taking a closer look at the products
dimension tahle

normalization in Section 7.1.1). In data
warehousing, database design logic is
turned on its head: In order to save the
computational effort of making a join when
running queries against the data warehouse,
the dimension table includes information
from multiple entities (e.g., products and
categories). Since data in the warehouse is

There are a couple of things to notice about the
dimProducts table:

1. Denormalization — When designing
transaction processing systems, we make
every effort to eliminate redundancy in our
tables (recall the discussion of
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never changed or edited, this denormalized

structure does not lead to the anomalies
discussed in Section 7.1.

2. User-friendly values — Since the extracted

data is ultimately going to be used for
creating reports, meaningful field values

(such as ProductName and CategoryName)

are used instead of key fields (like
CategoryID). Key fields (such as

ProductID) are only added when necessary

for linking to a fact table.

22.3.3.3 The customer dimension

The customer dimension is similar to the
product dimension in that a hierarchical

relationship in implicit in the data. In this case,

assume that users require data right down to

the level of the individual customers, but may

also want to aggregate across cities, regions,
and countries.

1 4Create a new make-table query called

gryCustomerDimensionExtract.

1 5Use dimCustomers as the name of the
target table.

1 6Include the customers table. In the
NORTHWIND TRADERS database, the region
information is included within the

Exercises
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customers table so there is no need to
create a join to another table.

1 7Project the following fields into the
query: CompanyName, City, Region, and
Country.

1 8Project CustomerID to enable the table
to be linked to the fact table.

1 9Execute the query and verify the
contents of dimCustomers, as shown in
Figure 22.4.

22.3.34 The time dimension

The time dimension is different from the
products and customers dimension in that time
exists independently of any particular data
warehouse application. As a consequence, it is
possible to create a generic time dimension
table consisting of a date ID plus days of the
week, months, quarters, years and so on. This
dimension table could be used for all data
warehouse applications.

In this lesson, we are going to take a different
approach for two reasons.

1. Event time vs. calendar time — Although
sales per day (or hour or minute) may be a
meaningful piece of information, we are
also interested in sales per order. One may
not normally think of orderID as a measure
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FIGURE 22.4: The extraction query for the customer dimension.
= dimCustomers : Table [ [o]=]
CustomerlD CompanyName City Country
1 Create a query fo extract customer L ihif’ll? i:;e?l'?u;ILII:eErrr:;zedados y helados Eﬂ?ér:inco O.F I\Gf1zrxrincaony
data from the operatlonal database. | |ANTOM Antanio Marena Tagueria Mexico O.F. Mexico
| |AROUT Around the Haorn Landan LUk
| |BERGE Berglunds snabbkip Luled Sweden
| |BLAUS Blauer See Delikatessen Mannheim Germany
r _—— |_|BLonP Blondel pére st fils Strashourg France
| |EouD Bélido Comidas preparadas Madrid Spain
| |BONAP Bon app’ Marseille France
| |BOTTM Bottarm-Dallar Markets Tsawasgen BC Canada
| |BSBEY B's Beverages Landan LUk
|| CACTU Cactus Comidas para llevar Buenos Aires Argentina
| |CENTC Centro comercial Maoctezuma Mexico O.F. Mexico
| |CHOPS Chop-suey Chinese Bern Switzetland
EXN] COMMI Comércio Mineiro 5S40 Paulo 5P Brazil -
L Record: 4] 4| 1] e i le] of 91 o
Field: | Customer D Comparyh ame City Region
Tgbol:etf Customers Customers Customers Customers
Show:
Eitefe 2 Verify the resulting
_I;I dimension table.
4 *

of time; however, it is important to
remember that each order is an event.
Since many orders can occur per day, the
granularity desired in this context is finer
than the granularity of a generic date-based

dimension table.

2. Date manipulation functions— Since each
order has an order date, it is possible to

derive the coarser-grained values of time
using specialized data manipulation

functions.

20Create a new make-table query called

gryTimeDimensionExtract.

21 Use dimTime as the name of the target

table.
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22Include the orders table and project the
OrderDate field.

23Project the order1D field so that a link
can be made to the fact table.

22.3.3.5 Transforming the OrderDate field

The orderDate field is defined as a Date/Time
data type and contains all the information we
require about day, month, year and so on. The
trick is to extract this information and display it
in a user-friendly format. To do this, we will use
calculated fields and the built-in patepPart ()
function.

24Create a new calculated field in
gryTimeDimensionExtract called Year and
define it as follows:

NL Year: DatePart(“yyyy”, OrderDate)

The patepart () function takes two arguments:
a special set of characters that determines what
part of the date is returned and a valid date.
For example, the argument “yyyy” tells the
function to return a four-digit year.

@ Use the on-line help system and search
under “datepart” to learn more about the
function and its arguments.

zsselect View — Datasheet View to
preview new table and verify the
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DatePart() function, as shown in
Figure 22.5.

FIGURE 22.5: Use the DatePart () function
to show the year of an order.

M =1 E3

1 Create a calculated _:,

field to extract the year
of the order from the
orderDate field.

—

Ll |
Field: | OrderD x| 'vear DatePart "y [OrderD ate =
Table: | Orders
Sart:
Show:
Criteria:
or: -
o of]
i# gqryTimeDimensionExtract : Make Table Use Query N
Order ID| Order Date Year 2 Datasheet to
» 102458 04-Aug-94 1994 a th
10249 05-Aug-94 1994 pre.VIeW e
10250 08-Aug-94 1994 action query.
10251 08-Aug-S94 1994
102620 09-Aug-94 1994 A/
10253 10-Aug-S94 1994
10254 11-Aug-94 1994

MICROSOFT updates the NORTHWIND TRADERS
database from time to time. As a
consequence, the dates return by your
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queries may not correspond exactly to
those shown in Figure 22.5.

The procedure for transforming the month is
the same except that patepart () only returns
the ordinal number of the month, not the name.
Since the whole purpose of this exercise is to
provide user-friendly, readable values for each
dimension, a means of mapping month numbers
to month names is required.

One approach is to create a lookup table of
month numbers and months. A somewhat
simpler approach (which we will use here) is to
use the choose () function within ACCESs.

26Create a new calculated field called
month and define it as follows:
NL Month: DatePart(“m”, OrderDate)

27Preview the results and verify that the
result is a number from 1 to 12.

28Modify the Month field so that the
DatePart () function provides the first
argument for the choose () function:

NL Month: Choose (DatePart(“m”,
OrderDate), “Jan”,
“Feb”,“Mar” ,“Apr” ,“May”,“Jun”, “Jul”
,“Aug” ,“Sep”,"“Oct”, “Nov”, “Dec”)

@ The choose () function maps an index
number (1, 2, ...) to the corresponding

Exercises
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value in a list of choices. For example,
the index number 2 maps to the second
choice, and so on. See on-line help for
more information about the choose ()
function.

29Create a new calculated field called
Quarter as follows:
NL Quarter: “Q” & DatePart(“q”,
OrderDate)

@ When the first argument for the
DatePart () function is “q”, the function
returns a value 1 to 4 corresponding to
the quarter. To make it more readable,
the letter “Q” is added to the front of
each value:

30Include a final calculated field called
Holiday:
NL Holiday: False

The Holiday field creates a new field in
the dimTime table to indicate whether a
particular date is a holiday. This type of
information is often useful in a retail
context for interpreting spikes in demand.
Of course, someone has to go through the
dimTime table and change Holiday = True
where appropriate.
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31 Execute the query and verify the results,
as shown in Figure 22.6.

FIGURE 22.6: The extraction query for the time dimension.

1 Create a query to extract time data
from the operational database.

CustomerID
Employeell
OrderDate
RequiredDate
ShippedDate

Ll

i# qryTimeDimensionExtract : Make Table Query

=l
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= dimTime : Table

OrderlD | OrderDate | Year | Quarter | Month | Holiday

» 103300 18/11/94 1934 Q4
10331 16/11/94) 1954 Q4
10332 17/711/94 1934 Q4
10333 18/11/94 1934 Q4
10334 21711/94 1934 Q4
10335 22/11/94 1934 Q4
10336 23/11/94 1994 Q4
10337 24/11/94 1934 Q4
10335 25/11/94 1934 Q4
10339 28/11/94 1994 Q4
103400 29/11/94 1934 Q4
10341 29/11/94) 19594 Q4
10342 30/11/94 1934 Q4
10343 01/712/94 1934 Q4
10344 02112/94 1934 Q4
| 10345 05/12/94 1934 Q4

Field: [OrderlD

OrderDate

‘rear. DatePart[ 'y,

Quarter: "Q" & Datef

Moy
Moy
Moy
Moy
Moy
Moy
Moy
Moy
Moy
Moy
Moy
Moy
Moy
Dec
Dec
Dec

o Qv e e R w  w  w  w  w  w  w  w  we  we }

Table: | Orders

Orders

Sart:

Ecord: |<| il | 1k | >||>a~e| of 830
Month: Choose(DE

Shaw:

Criteria:
or:

dimension table.

o

22.34 Creating afacttable

A fact table contains one or more results of
interest for each unique combination of
dimensions. For example, if we were interested
in the value of sales of products to customers

2 Verify the resulting

per day, then we would compute this value for
each product x customer x day and store it in a
table. In the case of NORTHWIND TRADERS, the
results would be 77 x 91 x 365 = 2.5 million

facts per year.
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The number of non-zero facts is be much
smaller than 2.5 million since all
customers do not order all products every
day of the year. Despite this sparseness
however, fact tables tend to be very
large.

22.3.4.1 Determining foreign keys

Through the selection of keys in the dimension
tables, we have already determined the foreign
keys that must be included in the fact table:
ProductID, CustomerID, and OrderID.

32Create a new make-table query called
gryFactExtract.

33Use factSales as the name of the target
table.

34Add the order and orderDetails tables
to the query.

@ Note that the order and OrderDetails

tables contain all the fields we need to
create joins to the dimension tables:

ProductID, CustomerID, and OrderID.

35Project the foreign keys into the query
definition.

Exercises
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22.3.4.2 Calculating sales

What remains to be determined is the dollar
value of sales for each combination of the
dimensional values. To calculate the total sale
for each product x customer x order
combination, we have to know a couple of
things about the data:

1. The total value of an order is the sum of
extended prices of the line items in the
order.

2. The orderDetail.UnitPrice value can be
discounted by the amount in
OrderDetails.Discount. The extended
price calculation must therefore include the
discount.

36Create a calculated field called total sale
as follows:
NL TotalSale: Quantity *
(1-Discount) * UnitPrice

37Preview the results and examine the
results as shown in Figure 22.7.

22.3.5 Refreshintervals

Let’s summarize what you have done to this
point: You have extracted and transformed data
from one database and stored it in another
database. The new database
(OrderEntryWarehouse.mdb) is simply a static
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FIGURE 22.7: The fact table for order-level analyses of sales.

= fact5ales : Table
OrderlD CustomerlD ProductlD TotalSale

[ 10243 VINET 1 188
. 10248 VINET 42 %8
1 Project the Calculate the total sale as a 024G VINET - 171
necessary function of information in the 10249 TOMSP 14 167 4
foreign keys. Order Details fable. 10249 TOMSP 51 1898
- 10250 HAMAR 41 77
10250 HAMAR 51 1261.3999912
i gqryFactExtract : Make Table Query I 10250 HAMAR E5 2141990085
Ord: . || 10251 WICTE 22| 95759999925
== — 3 Verify the _J 10251 VICTE 57 222.29999933
resulting fact == 10251 WICTE B5 3%
table. | 10252 SUPRD 20, 2462.3999951
Uritprice | 10252 SUPRD 33 47.499999953
Quanticy | 10252 SUPRD =] 1088
Discount ] 10253 HANAR Y 200
| 10253 HAMAR £z B04.3
.J_I Record: 14] ¢ ||—1 v rilpe| of 2155
Field: [ OrderD Customer D ProductlD TatalSale: [Quantity]1 -[Discount] F[UnitPrice]
Table: | Orders Orders Order Details
oo NORTHWIND uses a short
Ctsia textual code for customerID
" s O rather than an AutoNumber.
copy (or “snapshot”) of the NORTHWIND TRADERS order here or there does not make that much
application. difference. You can refresh the data warehouse

daily, weekly, monthly, or according to

Clearly, your warehouse data is out-of-date as whatever schedule makes sense.

soon as a hew transaction is added to the
operational system. But since we plan to use
the data warehouse to see the big picture (e.g.,
sales trends over the last four quarters), an
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22.3.6 Creating a star schema

A star schema is a set of relationships between
a fact and several dimension tables. Since the
fact table is at the center and many dimension
tables are around the perimeter (recall

Figure 22.1) the configuration resembles a
star—hence the name.

38Create a new select query called
gryStarSchema.

39Add the factsales, dimCustomers,

dimTime, and dimProducts table to the
queries.

40Drag the primary keys onto the
corresponding foreign keys in the fact table
to create query-level relationships, as
shown in Figure 22.8.

@ Since the data warehouse is read-only,
there is no need to create relationships in
the relationship window or specify
referential integrity.

41 Project the finest-grained field from
each dimension table into the query
(specifically: orderID, CompanyName,
ProductName).

42Project the Totalsale field.
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Since the Totalsale field has a numeric data

type, you may want to show it in the query
formatted as currency.

43Right-click anywhere on the Totalsale
field, bring up the properties sheet, and
enter “Currency” in the Format property.

@ Changing the format of a query field is
merely an aesthetic enhancement—the
underlying representation of the number
remains the same. You may also change
the data type of the Totalsale field in
the factsales table—the result is the
same.

4-4View the star schema query in data sheet
mode, as shown in Figure 22.8.

45Ensure you understand the meaning of
each row: the Totalsale represents the
amount per product per order per customer.
This is identical to the granularity of the
OrderDetails table.

22.3.1 Aggregating data using the GroupBy

The level of granularity in Figure 22.8 is
probably too fine to be useful for many decision
making purposes. In this section, you are going
to use the “totals” feature in QBE (which is
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FIGURE 22.8: Create a star schema to join the fact table with several dimension tables.

i# gryStarSchema : Select Query

*
CustomerID
CompanyMarme

City 5

* -
ProductID 3

ProductMame =l

OrderID
CustomerID
ProductID

TotalSale

!El 1

|;I—I v

Create a star schema query based on
the fact table and the dimension tables.

Note the result: total

sale for each order,

customer, and product.
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Field: [ OrderD / Comparyh ame ProductM ame Total5ale j
Tgblet: dimTirne // dimCustomers dimProducts factSales
ore;
Show =7/ a ema : Select Que == F
Criteria: OrderlD CompanyName ProductName TotalSale [=
ot . 106592 Alfreds Futterkiste “egie-spread $a7e.00
~ 10702 Alfreds Futterkiste Lakkalikadri $270.00
/ 10835 Alfreds Futterkiste Raclette Courdavault $525.00
z Link the tables in the usual way (drag the 10835 Alfreds Futterkiste Original Frankfurter grine Solle $20.80
g i i 11011 Alfreds Futterkiste Flgternysost $430.00
primary key for each dimension onto the 1011 Al :
corresponding foreign key of the fact teds Futterk!ste E?cargots de Bourgogne $a03.50
10643 Alfreds Futterkiste Rissle Sauerkraut $513.00
table). || 10702 Alfreds Futterkiste Aniseed Syrup $60.00
|| 106543 Alfreds Futterkiste Spegesild $15.00
|| 10952 Alfreds Futterkiste Rissle Sauerkraut $91.20
|| 106543 Alfreds Futterkiste Chartreuse verte $283.50
|| 10952 Alfreds Futterkiste Grandma's Boysenberry Spreac $350.00
|| 10753 Ana Trujilla Emparedados y Mascarpone Fabiali $320.00
| | 10625 Ana Trujillo Emparedados y Camembert Pierrat $340.00
| | 10625 Ana Trujilla Emparedadas y Tofu $69.75
1030R iilln Fmnaredadns v Gudhrandsdalznst 528 ANl

identical to the GroupBy operator in SQL) to

aggregate the data.

Record: 4] 4| 1) [ ei]r#] of 2155

465witch back to the design view of

gryStarSchema.

22.3.1.1 Setting up grouping and totals

=
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47Select View — Totals from the main
menu. Alternatively, press the sigma (X)
button on the toolbar.

48Notice that a “Total” row is added to the
query definition grid and that term “Group
By” appears in the row for every field.

49Leave the “Group By” entry for all the
foreign keys, buy change it to “Sum” for the
TotalsSale field, as shown in Figure 22.9.

50Preview the results. You will note no
change from the previous result since
grouping on unique values of 0rderiID,
CompanyName, and ProductName results in
individual order details.

22.3.12 Different levels of aggregation

There are two ways to change the level of
aggregation in a star schema: change the level
of granularity for a dimension or drop the
dimension from the results set altogether.

51 Before switching back to design view,
make a mental note of the number of
records in the results set (2155 records are
shown in Figure 22.9; however, the number
you see may vary depending on the version
of the NORTHWIND TRADERS database you are
using).

Exercises
16 of 22

525witch to design view, click on the grey
bar above the order1D field in the query
definition grid, and press Delete.

53Preview the results and make a mental
note of the number of records in the results
set.

In this modified query, you are grouping on
CustomerID and ProductID and summing
extended price. What this means is that the
value of Totalsale reflects the sum of sales for
each unique combination of product and
customer regardless of when (i.e., in which
order) the products were ordered.

54Return to design mode and delete the
ProductID field from the query definition
grid.

55Preview the results and make a mental
note of the number of records in the results
set.

In this case, you are grouping on CustomerID
only. The Totalsale field represents the total
value of all products in all orders to the
customer in question.

56Return to query design mode and delete
the customerip field.

57Preview the results.
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FIGURE 22.9: Use the GroupBy operator to 2 q'Sa""” : 59'“‘““"“’ e o E"”
rderl ompanyName roductName umOfTotalSa
aggregate the. Tota.lSale measure across L 10248 %ins et alcools Ch Mozzarella di Giovan $174.00
dimension values. || 10248 Vins et alcools Ch Quesa Cabrales §168.00
| | 10248 Yins et alcoals Ch Singaporean Hokkier $95.00
|| 10249 Toms Spezialitater Manjimup Dried Appl $1,696.00
| | 10243 Toms Spezialitater Tofu $167.40
| | 10250 Hanari Carnes Jack's Mew England $77.00
| | 10250 Hanari Carnes Lauiziana Fiery Hot F $214.20
i¥ qryStarSchema : Select Query =10Ix|| | | 10250 Hanari Cames  Manjimup Dried Appl $1,261.40
TS || 10281 Victuailles en stoc Gustaf's Knackebrad $95.76
city = | | 10281 Yictuailles en stoc Lodisiana Fiery Hat F $336.00
Region || 10281 Victuailles en stoc Ravioli Angela $222.30
Cauntry ZI | | 10252 Suprémes délices Camembert Pierrat $1,083.00
| | 10252 Suprémes délices Geitost wue 27
= 10252 Suprémes délices | Sir Rodney's Marmal $2,462.40
|| 10253 Hanari Cames Chartreuse verte T u
Producthiame - . i, 10253 Hanari Cames Gorgonzola Telino 0.00 -
|categorywame = Select View — Totals or click .~ 5 & sij:+] of 2185 “*’ y
e the sigma on the tool bar to i

show the “total” row.

No aggregation occurs in

Field: [ Cit CategonyN [T talS al = i i
Table: di?na'l[ime diln:lEustomer di?n;rooéuc?sm faoc:taSai?eS thIS example RIS e'aCh
Tatal: | Group By Group By Group By /1 Sum Order detall hafs a Un|que
Sort: i i
combination of orderID
Shaw: & = = ¥
Crterar = = & = and ProductName.
ar: ‘ 5
2 Group on unique combinations of Calculate the sum of
OrderID, CompanyName, and TotalSale for each
ProductName. unigque group.

Now, the total sales for all customers, products,
and orders is collapsed into a single value. To



ﬁ An introduction to data warehousing Exercises
18 of 22

get subtotals for particular values of one or 58Project Year, City, and CategoryName

more fields, reverse the process by adding them into the query definition grid.

to the query and using the GroupBy operator.

59Verify the results as shown in
Figure 22.10.

FIGURE 22.10: Total sales by year, city, and category.

All values of Totalsale fora

g=E grystarschema : Select Query

particular year, city, and category
iy = are summed into a single amount.
Region
Country j OrderID
CustomerTD
Year City CategoryName | SumOfTotalS¢|
P | 1994 Aachen Beverages $247.20
ProductMame - — X
CategoryName LI || 1994 Aachen Dairy Products $200.00
|| 1994 Albuguergue  Beverages $545.40
L | 21| 1994 Albuguerque  Condiments $163.20

] Y =L 1994 Albuguergue | Confections $4 033.30

Field: [Year City CategoryMam [ TatalSale |  — 1994 Albuguerque | Dairy Products $2 ,560.00
Table: [ dimTime dimCustomer | dimProducts factSales — I :

I e 1994 Albuguerque | Grains/Cereals $B65.50

Tatal: | Group By Group By Group By Sum —

Soart: || 1994 Albuguergue | Meat/Poultry $1,478.858
Show: || 1994 Albuguergue  Produce $360.00
E"te"oa[f || 1994 Albuguergue | Seafood $363.20

e _,I_ || 1994 Anchorage Beverages $385.80

7 || 1994 Anchorage Meat/Poultry $2,551.50

/ 1994 Ancharane | Seafoad $1,435.50

1 Project coarser-grained z Use the GroupBy operator to Jeverages $403.20
dimension fields into the aggregate the results for each unique “*"imere :féggg
query definition. combination of year, city, can category.c- . "-." eiom o

v v of G20

22.3.8 Using aggregation and a star schema to The top part of the query in Figure 22.10 is a
answer a husiness question dimensional data model. To test the hypothesis
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that it is easier for decision makers to create
their own queries using dimensional data
models, we can start by considering a business
question:

» What were the total sales of each product
in each city in Canada for 1994? Break the
results down by quarter and sort the results
in descending order of importance.

60Create a new query called gryQuestion.

61 Repeat the steps in Section 22.3.6 to
create a star schema query.

62Project City, Quarter, ProductName,
and Totalsale into the query.

63Ensure the “Totals” feature is on and that
you are grouping by unique combinations of
City, Quarter, and ProductName.

64Sum the Totalsale field.

655et the query to sort on Totalsale in
descending order.

66To constrain the results to Canada in
1994, project the Country and Year fields
into the query. For both fields, ensure the
“Show” box is unchecked and that the
“Group By” entry is replaced by “Where”.

Discussion
19 of 22

67View the results as shown in
Figure 22.11.

Based on the results of the query, you may
re-evaluate the effectiveness of you sales
programs in Canadian cities other than
Montreal.

®

Hopefully you agree that a reasonably query-
literate individual could construct this type of
query and interpret its results. In Lesson 23 you
will perform more sophisticated queries and
analysis using your new data warehouse.

22.4 Discussion

2241 Rationale for data warehousing

Data warehousing is based on three basic
observations:

1. Normalized data models are difficult for
business users to understand and navigate.
There are better methods of storing and
representing data for decision support
applications.

2. The computational load placed on an
operational system by a decision support
application may be considerable. In other
words, it is conceivable that a middle
manager tucked away in a cubical
somewhere could bring an organization’s
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BE FIGURE 22.11: Answering a
- business question using a
dimensional data model.

i qryQuestion : Select Query

* -

ik ;I
Uncheck the Show box to
* 5 ensure that the constraint fields
o are not shown in the results set.
=l
KIS _>l_I
Field: [ City Producttame | Quarker Total5ale Country Year =
Table: | dimCustomers | dimProducts dimTime factSales dimCustomers | dimTime
Tatal: | Group By Group By Group By Sum wihere wihere
Sork: Deszcending |
Shaw: m =& 4 Verify the results
Criteria: "Canada" 1934
o /( /V - of the query.
7
. i# gryQuestion : Select Query
Select the Constrain the City ProductName Quarter | SumOfTotalS¢
appropriate results by | ¥ Montréal Alice Mutton Q4 $2,074.80
dimension fields using the | [Montréal Carnarvon Tigers [} §1,500.00
to answer the Where | |Mantréal Tarte au sucre Q4 $1,103.20
i | |Mantréal Chef Anton's Cajun Seasoning Q4 $176.00
question. operator. | |Maontréal Zaanse koeken Q4 $97.28
Maontréal Singaporean Hokkien Fried Mee Q4 $89.60
primary operational system to its knees system. An example of this in the order
with a well-intentioned but poorly designed entry system is the inventory level
query. It is better to isolate mission-critical (otyonHand) of each product.
transaction processing systems from the .
processing syste Up until the early 1990s, vendors of databases
end-user computing revolution. . . o
o and transaction processing applications were
3. Many aspects of an organization’s insisting that their transaction processing
operations have an implicit time element systems could do both. This is slowly changing

that is ignored by the transaction processing
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as users and vendors adopt a more pragmatic
stance.

22.4.2 The firstlaw of data warehousing

There is one simple design rule that dominates
the design and implementation of data
warehouses: disk space is cheap; time is
expensive.

Time, as it is used here, does not mean
computational processing time. It means the
time of the decision maker who is waiting for a
query to return a result. One of the implications
is that hardware vendors sell a lot of expensive
gear. Very large arrays of hard drives and
parallel processing machines are all the rage in
data warehousing.

2243 Multiple fact tables

Assume that your firm processes several
thousand orders per day and that many of the
decision makers in the organization are
concerned with monthly measures of
performance broken down by region. Although
it is certainly possible to get this information by
projecting a coarse-grained measure of time
(e.g., month) into the query and using the
GroupBy operator to calculate monthly sales
totals, this approach requires a considerable
amount of processing.

Application to the assignment
21 of 22

Given the first law of data warehousing, a
better approach involves a straight trade-off
between disk space and query performance:
create a second fact table with pre-computed
monthly totals. In practice, it is not uncommon
to see multiple fact tables containing the same
“fact” but with different levels of aggregation
precomputed. This is one reason that firms
often have multiple terabyte data warehouses.

22.5 Application to the assignment

68Ensure you have implemented all the
extraction queries discussed in this lesson.

695et the primary key for each dimension
table and the fact table.

@ Access automatically creates indexes for
primary keys so you do not need to worry

about indexing your tables manually.
Although indexes increase the size of your
database, the retrieval of records in an
indexed table is orders of magnitude
faster than in an un-indexed table.
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Renl Lesson 23: Using multidimensional data

23.1 Introduction: Reporting, OLAP and data
mining
In this lesson, we are going to briefly explore
the ways in which multidimensional data can be
queried and manipulated to provide answers to
business questions. Of course, an in depth
discussion of reporting, on-line analytical
processing (OLAP) and data mining are well
beyond the scope of the lesson. Instead, the
objective here is simply to introduce
terminology and some simple yet powerful
decision support tools.

2311 Anexample

To help sell its INTELLIGENT MINER data mining
software, IBM uses the example of SAFEWAY
PLC—the third largest chain of retail food stores
in the United Kingdom. The SAFEWAY chain
consists of more than 410 stores across the UK,
70,000 employees, and 25,000 product lines."
Point-of-sale scanners within the stores capture
the details of about eight million transactions
per week. This corresponds to a weekly addition
to the data warehouse of roughly 500 MB.

1 Source: IBM’s web site and DB2 magazine On-Line,
Vol. 2, No.1, Spring 1997.

© Michael Brydon (mjbrydon@sfu.ca)
Last update: 06-Oct-22

The problem faced by organizations like SAFEWAY
is that collecting data is one thing; knowing
what to do with the data is another. For
example, in an analysis of their scanner data,
SAFEWAY management discovered that one
particular type of cheese was not widely
bought—indeed, it was ranked 209" within its
product group. However, a second analysis using
data mining software uncovered an interesting
relationship: people who bought that particular
brand of cheese also bought high-margin items
(such as premium wines) on the same visit.

The lesson: a superficial level of data analysis
led to the recommendation to de-list an
unpopular product. However, a deeper analysis
indicated that the company’s most profitable
customers were buying the product as a
complement to high-margin products. Thus, it is
possible that de-listing the cheese could have
costly repercussions.

23.12 Tools for data analysis

The wine and cheese example begs the
question: does one need hundreds of thousands
of dollars worth of data mining software to
perform “deep analysis” of data? The answer is:
probably not (although it couldn’t hurt). What

1 of 20



ﬁ Using multidimensional data Learning objectives

2 of 20
one does need, however, is plenty of high- 23.3.1 Exploiting dimensionality
quality data organized into an appropriate form
for decision analysis (recall Lesson 22), some 1 Modify the star schema query you created in
basic querying skills, and a solid understanding Section 22.3.6 to include all the fields from
of how the business works. each dimension table.
23.2 Learning objectives ZSave the resulting query as qryStarSchema

® exploit the dimensionality of data and close it.

23.3 Exercises

warehouse data to create crosstab
reports

use constraints and different GroupBy
fields to drill down to finer granularity

@ We will use grystarsSchema as the basis
for other queries so that we do not have
to keep re-creating the star schema

relationships.
create more complex queries to answer

specific business questions 3Create a new query. When the “Show Table”
build a pivot table in EXCEL based on a dialog appears, click the Queries tab and
star schema query select qrystarSchema.

gain experience with basic OLAP
concepts such as pivoting and drilling
down

4Save the query as grySalesAnalysis.

5Use the aggregation techniques you learned
in Section 22.3.8 to answer the following

question:
In this lesson, you will use the NORTHWIND Which categories of products were
TRADERS data warehouse you created in selling in which countries in 1994.
Lesson 22 to create more complex queries and
perform some manual data mining. If your copy of the NORTHWIND TRADERS

database does not have many records
from 1994, select a year for which there
is more data.
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GSet the Format property of the summed

field to “currency”.

FIGURE 23.1: Create a query
based on the star schema query.

1 Create a new query based on an
augmented star schema query.

| | Belgium
=8 grySalesfialysis : Select Query — 4

UnitPrice

City

Region

Counkry
SumOFTotalSale
OrderID LI

qrystarSchema

Use calculated
field notation to
rename the
aggregated field to
TotalSale.

Exercises
30f 20

7Inspect the results, as shown in Figure 23.1.

=8 grySalesaAnalysis : Select Query

=] E3

Country CategoryName | TotalSale
LAustria Beverages $13,146.00
| |Austria Condiments
| |Austria Confections
| |Austria Dairy Products
| |Austria Grains/Cereals

Austria Praduce
Austria Seafood
Beverages
| |Belgium Confections
| |Belgium Dairy Products
| |Belgium Meat/Poultry
| |Belgium Praduce
| |Brazil Beverages
| |Brazil Condiments

Prail Confactinne

Record: |<| 1 || 1k | r0r#] of 111

RN

4 \ 3
.—I—I \ —'_I 3 Use the where operator to

Figld: | Country = EategorgNamiA TotalSale: SumOfTotal | Year ‘ = constrain the results (Year should
Table: | qyStarSchem | qStarSchema | quStarSchema gryStarSchema not show in the results Set).
Taotal: | Group By Group By Sum where
Sart:

Show: [wl [wl [v]

G —2 “ “ Set the Format property of the

ar:

]
554 4

TotalSale field to “currency”

®

If you do not like the default field name
SumOfTotalSale, YOU May use a
calculated field to rename the field

within the query, for example:

TotalSale: SumOfTotalSale (See
Figure 23.1).

23.3.1.1 Creating a crosstah

As Figure 23.1 illustrates, the standard layout of
a query results set—with fields as columns and
records as rows—is not ideal for viewing
multidimensional data. A better way to present
two-dimensional relationships is using a
crosstab query.
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8Return to design view and select Query —
Crosstab Query from the main menu. A new
“crosstab” row should appear in the query
definition grid.

Exercises
4 of 20

9In the “crosstab” row, select “Row Heading”
under country and “Column Heading”
under CategoryName.

1 OSelect “Value” under Totalsale.

1 1 View the results, as shown in Figure 23.2.

FIGURE 23.2: Use a crosstab query to organize two-dimensional data.

g=f grySalesAnalysis : Crosstab Query

[_ [0 x]

1 Select Query — Crosstab Country Beverages | Condiments | Confections |Dairy Product]Grains/ ~
Query from the main menu to | D.enmark $403.20 $324.80 $352.60
create a crosstab query. | |Finland $920.00 §72.00 $1,481.76
| |France $4,751.00 $336.00 $1,395.50 $2104.76 F
|| Germany §5 46572 §2.747 50 $4,151.32 §7.925.90 §3
| |lreland $1,429.12 $952.00 $591.00 $1,364.458
| |ltaly $41.04 $408.00 $227.00 $250.80
e=" qrySalesAnalysis - Crosstab Query | |Mexico $738.00 $175.80 $560.00 $506.40 g
| |Partugal $36.00 $957 .12 100.00 $396.00
o || Spain $389.20  $1012.00 14230 ‘
| |Sweden $1,065.20 $528.80 $1,332.00
|| Switzerland $349.90 486.50 $1,320.00
UK $837.20 $240.00 739.458 $3.682.20 :
| |USA $6,3587.20 $4,846.00 $5,110.76 $4,746.20 #1
¥ [“/enezuela $586.40 $404.00 $2545.03
KN record: 4| [ 18 o |»ilrk| of 18
L T T
TFiE:d: Countr CategoryMame TaotalSale: SumOfTe  [Year = Note the format Of the crosstab:
able: H H
e Ggr[gDSL:srg}cl:hema 'v gr;l,losutsrg}cl:hema gr{lﬁtarSchema &th;zSchema Country is the r.OW headmg,
Crosstab: | Row Heading Column Heading Yalue CategoryName IS the column
o k heading, and the intersection is the
or z Enter the row heading, column heading v! sum of sales for each country-
I | 4= 3nd value properties in the crosstab row. > category combination.
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Instead of having field names as column
headings, the crosstab query has values of the
CategoryName field as column headings. The
cells in the crosstab query show the total sales
for each combination of country and product
category.

Crosstabs are limited to two-dimensional
relationships. Pivot tables (introduced in
Section 23.3.3) introduce tricks for
displaying additional information within
the constraints of the two-dimensional
format.

23.3.12 Drilling up and down

Taking a close look at the sales analysis query,
you may notice that in Venezuela, sales of dairy
products is high relative to the sales of products
from other categories.1 By adding some
constraints and changing the fields used for
grouping, it is possible to explore this issue in
greater depth. This process is called drilling
down to a finer level of granularity.

1 2Use the File — Save As/Export menu
command to save a copy of the query as
qryDrillDown.

! The data in the NORTHWIND TRADERS database is
presumably fictitious.

Exercises
50f 20

1 3Use the grey bar above the country and
CategoryName fields in the query definition

grid to drag the two fields to the far right of
the query, as shown in Figure 23.3.

FIGURE 23.3: Move your constraint fields to
the far right of the query.

& qryDrillDown : Crosstab Query HE B

qiyStarSchema
City -

Region
Counkry
ProductMame
=

1 Click on the column
headers and drag the
constraint fields to the far
right of the query.

CategoryMame
UnitPrice
OrderDate

Ll

Figld: | TotalSale: SumDiTo

Table: | griStarSchema
Tatal:
Crosstab:
Sart:
Criteria:
or:

The order of the fields has no effect on
the operation of the query. Moving the
fields simply helps you keep track of
which fields appear in the crosstab and
which are merely used as constraints.
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1 4Use the where operator in the totals row 1 6Project the ProductName field into the
to specify constraints on the results set. query. Set the “group by” and “column
The purpose of the constraints in this case heading” options.
is to limit the results to the sales of dairy
products in Venezuela. 1 7Run the query as shown in Figure 23.4.

1 5Project the city field into the query. Set
the “group by” and “row heading” options.

FIGURE 23.4: Analyze the sales of dairy product in Venezuela.

1 Project finer-grained dimension
fields into the query definition e uis'it:'nem a’“‘;“ 1;5 ual stemysost |borgonzota 14 bu ’a$’;3; uau as”;{“ﬁ"ﬂ’é"m
grid. In this example, we want S e : o
EO see each proguct in the I. de Margarita $893.60 $265.62

Dairy Products” category. San Cristobal $545.00 $250.00  §1559.60 $128.00
Record: 4] 4 || 1) e er]re] of 4 4 | _>|

& gryDrillDown : Crosstab Query

fayStarschens ] - i
ayStarSchema _ 3 View the sales of dairy
; products in each city in
Venezuela.
ProductMame
Cateqmrytlome 2 Use the Where operator
UritPrice to constrain the results.
OrderDate
L | _’l_I
Figld: | City Productt ame Totals ale: SumOFT ot Country Categoryi ame =
Table: [ gqrStarSchema qiyStarschema qiyStarschema qiyStarschema qiyStarschema 0 q q
Tatal: | Group By Group By Sum \ [Wwhere Wwhere F|e|ds with Where IN the
Crosstab: | Row Heading Column Heading | Value ‘ “tota|” row do not appear in
Sart:
Criteria: "Wenezuels" "'Drairy Products” the query results and are
or | . not used for grouping.
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It is possible to use the detailed information to
determine which city-product combinations are
driving the sales of dairy products in Venezuela.

23.3.2 Manual data mining

In addition to manual drill down, it is possible
to use query tools to manually explore more
complex relationships in your data. An obvious
relationship that one would expect to find in
the context of organizations such as SAFEWAY
PLC or NORTHWIND TRADERS is complementarities
between products. Products are economic
complements if they are worth more to the
consumer together than individually. One means
of estimating the strength of complementarity
using sales data is to perform a basket analysis.

23.3.2.1 Counting the number of matches

In this section, you will create a new query to
count the number of times that a pair of
products appears in the same order. This query
is a bit trickier since we are joining a table with
itself.

1 8Create a new blank query called
gryBasketAnalysis.

1 9Project the factsales table into the
query twice.

Exercises
7 of 20

20Create an ad hoc relationship between
factSales.OrderID and
factSales_1.0rderID, as shown in
Figure 23.5.

FIGURE 23.5: Create a query based on the
fact table joined to itself.

Add the factSales table twice in the
“Show Table” dialog. This creates a
second copy called factSales_1.

i qryB asketAnalysis : Select Query

factSales_1

Drag factSales.OrderID onto
factSales_1.OrderIDfocreateanad -
hoc relationship (i.e., for this query only).

@ Think for a moment about the meaning of
the join in Figure 23.5: The factsales
table contains data at the granularity of
individual order details. Thus every order
detail in the factsales table is matched
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with every order detail in the
factsales_1 table that has the same
value for orderID.

21 Add the dimProducts table to the query
twice and ensure the relationships between
the table are set (see Figure 23.6).

22Enable the totals feature and project the
ProductName field from both Products
tables. These are the GroupBy fields.

23Project factSales_1.ProductID and set
the count operator in the “total” row.

@ Any field from either table may be used
for counting.

24Project factSales_1.ProductID into
the query a second time and set its “total”
row entry to where. Enter a criterion to
ensure that the query does not count the
number of time that a product appears with
itself.

255et the query to sort by the counted field
in descending order. In this way, the
products with the highest number of
matches will sort to the top.

26Examine the results, as shown in
Figure 23.6.

Exercises
8 of 20

There are two things to notice about this query:

1. Each pair of items appears twice since the
query counts the number of times Product;
appears with Product; and the number of
times Product, appears with Product;.

2. The measure used—number of orders
containing both products—is not particularly
useful since the volume sold varies with
each product.

In the next section, you will create a new query
that reports the relative frequency with which
each product appears with every other product.

23.3.2.2 Getting the total number of orders for each
product

To calculate relative frequency, you must first
determine the number of orders in which each
product appears.

27Create a new query called
gryOrdersPerProduct based on the
factSales table.

28Use the GroupBy and Count operators to
count the number times each product
appears in an order.

29Verify the resulting query, as shown in
Figure 23.7.
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Exercises
9 of 20

FIGURE 23.6: View the results of the basket analysis query.

=8 qryBaszketAnalysis - Select Query

OrderID
CustomerID
ProductID

CategoryNamLI

Include the dimProducts table twice to
provide the names of the products.

—1

Set the sort order so that the largest

number of matches appear first.

4l 2

| »
Figld: | PraductM ame Productt ame Product D Product D =
Table: | dimProducts dimProducts_1 factSales 1 factSales 1 L dir™ . uuw.rrog gimeivuuc._* P CountOf]
TSDL?:E Group By Group By goeggfanding i\g[e, 7 S?rop d'érable S?r Rodney's Scones 8
Show: I [H] ir Rodney's Scone Sirop d'érable g
Critetia: <»[factS ales].[ProductiD] Gorgui..'= Tolina [ Pavlawn 7
"l _’ILI [ |Pavlova Gargonzola Teling 7
* | |Camembert Pierrat Flatermysost g
| |Flaternysost Camembert Pierrat g
S ; Camembert Pierrat | Pavlova g
3 Include a criteria You will have two | . B
. | |Mard-Ost Matjesher Tourtiére 5
!:0 eXC,|Ude cases enmes fOF each . Gorgonzola Teling | Mozzarella di Giovant B
in which a prOdUCt pair of prOdUCtS in || Tourtiere Mord-0st Matjesherin 53
matches itself. this query. : Pavlova Tarte au sucre B
| |Mozzarella di Giova Garganzala Teling g
Pavlova Camembert Pierrat =R
Record: 14| 4 ||—1 » [ ri]r#] of 3070 “Z

305ave and close gqryOrdersPerProduct.
23.3.2.3 Calculating relative frequency
31 Open gqryBasketAnalysis in edit view

and add factsales.ProductID to the far
left of the query definition grid. Save it and

close the query.

32Create a new query based on
gryBasketAnalysis and
gryOrdersPerProduct (see Figure 23.8).
@ When creating complex queries, it is
sometimes useful to exploit the fact that
you can base queries on other queries.
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FIGURE 23.7: Count the number of times
each product appears in an order.

4 Usethe Groupsy

operator to count > ProductlD 1 TlJtaIOrl:ler:8
the number of — 5 “
records associated | ] 3 12
with each unique | 4 20
value of || 5 10
ProductID. || B 12
- 7 29
i qry0OrdersPerProduct : Select Quel s g 12
| S 3
B z Verify the ;3
| results.
1

m 270=

Record: |<| ol | 1 K | >||>ane| 4

v TotalOrders: Orderl D

Field: | ProductlD A
Table: |factSales facts ales
Taotal: | Group By Count

Sart:

Shaw:

riteria:
"l @ Any field can be

used for counting.

This permits to you decompose the
problem into manageable chunks.

33Create an ad hoc relationship between
gryBasketAnalysis.ProductID and
qryOrdersPerProduct.ProductID.

Exercises
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34Project both ProductName fields into the
query.

To keep the semantics of the query clean,
ensure that dimProducts . ProductName
rather than dimProducts_1.ProductName
is at the far left of the query definition
grid.

35Create a calculated field called
Frequency Which divides the number of
matches by the number of orders for the
product.

36Right-click the calculated field and set
its Format property to “percent”.

37Sort on Frequency in descending order.

38Verify the results, as shown in
Figure 23.8.

Frequency refers to the percentage of orders
containing Product, (in the first column) that
also contain Product; (in the second column).
For example, 40% of the orders that contain

“Mishi Kobe Niku” also contain “Rod Kaviar”.

@ As in automatic data mining,
interpretation requires a solid underlying
knowledge of the business and the ability
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FIGURE 23.8: Calculate the percentage of orders containing the product in first column that also
contain the product in the second column.

i# qryB asketAnalysisRelative : Select Query

. - . dimProducts.Productiame | dimProducts_1.ProductName | Frequency

1 Join the original basket analysis | ¥ [Mishi Kabe Miku Rid Kaviar 40.00%

query with the orders-per- | |Chocalade Ipoh Caffee 33.33%

product query on the || Gravad lax Tarte au sucre 33.33%

ProductID field | |Sirop d'érahble Sir Rodney's Scones 33.33%

' | |Genen Shouyu Camembert Pierrat 33.33%

Chef Anton's Gurnbo Mi 30.00%

e B azketAnalysizhelaty Select O B Mazca?pz:; Fauh:nD“D ” 40% Of the Orders 26.67%
i gryBasketAnalyzisHelative : Select Query I [y [ .

- | |Sir Rodney's Marmalade Contalmlng Mishi 25.00%
aryBasketAnalysis || Anisesd Syrup Kobe Niku also 25.00%
* | |Grandma's Boysenberry Spre: contain Rod Kaviar. 25.00%
ProductID ProductID | |Louisiana Hot Spiced Okra i 25.00%
dimProducts Productilame TotalOrders Louisiana Hat Spiced Okra Gorgonzala Telino 26.00%
dimProducts_1.Productiame =, Prv— - P —— e
CountOFProductID Record: 14| | 1) ¢ e of 3070

Field: | dimProducts. Productiame | dimProducts_1.Productiame | Frequency: [CountDfProduct D]AT otalOrders =
Table: [quBasketnalysis opyBackethralysis - Set the format of the
Sork: ] di . “ )
S Zscendng flelrs[iltodpercerét. and
Criteria: . . sortin aescenain
o 2 Divide the number of matching orders by | order s
4 3 "
e the total number of orders for the product.
to construct a story around the putative To make the query in Figure 23.8 even more
relationship. useful, you could order the results by the total

sales. This would allow you to perform the type
Spurious relationships can and do occur in analyses performed by SAFEWAY described
data. Good judgement must be used to Section 23.1.1. This is left as an exercise.
distinguish real gems of new knowledge
from noise.
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23.3.3 Exploring the data using pivet tables

The data shown in Figure 23.8 might be better

shown as matrix using the crosstab functionality
of ACCESs. However, a more flexible way to view
any type of multidimensional data is to use the
pivot table feature of MICROSOFT EXCEL.

23.3.3.1 Preliminaries

The most elegant way to use the pivot table
feature is to have EXCEL access the data in the
data warehouse directly. In this section, you will
set up an ODBC link to the augmented
gryStarSchema query you created in

Section 23.3.1.

39Create a new EXCEL workbook and save it
as OrderEntryPivot.xls.

405elect Data — Pivot Table Report from
the main menu.

41 When prompted, select “external data
source” and “get data” as shown in
Figure 23.9.

If you did not install MICROSOFT QUERY, you
will have to re-run the setup program
from your OFFICE CD-ROM and add it. See
Section 9.3.3 for additional information.

Exercises
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FIGURE 23.9: Create a new pivot table
within EXCEL using external data.

PivotT able Wizard - Step 1 of 4 HEB

Use an external data
source for the pivot table.

‘Where is the data that you want to analyze?
" Microsoft Excel list or database
* External data source!

" Multiple consolidation ranges
" Another FivotTable

El Cancel | < Back | Mext = I Einish |

PivotT able Wizard - Step 2 of 4 HEB

‘Where is your external data stored?

Mo data fields have been retrieved,

El Cancel < Back | Mext = | Finish |

Click Get Data
to continue.
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23.3.3.2 Creating an ODBC connection

42From the “choose data source” dialog,
select “new data source”.

43In the “create new data source” dialog,
give your data source connection an easy-
to-read name, such as “Order Entry Data
Warehouse”.

44$ince your data warehouse is a MICROSOFT
Access database file, choose the appropriate
driver, as shown in Figure 23.10.

45Press the Connect button to continue.

In the next dialog, you are asked to enter
specific information about the Access file that
you are using as a data source. If you were using
(say) a client/server ORACLE database instead,
you would get a dialog tailored to making a
client/server connection. The sequence of
dialogs is shown in Figure 23.11

46In the “ODBC MICROSOFT ACCESS setup”
dialog, press the Select button.

47Navigate to your
OrderEntryWarehouse.mdb file and press
Press OK.

52Press Next to move on to Step 3 of the

Exercises
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48In the “Create New Data Source” dialog,
select grystarSchema as the default
“table”.

495elect OK twice.

50From the “query wizard—choose
columns” dialog, click on qryStarSchema
and press the > button to include all the
fields in the pivot table, as shown in
Figure 23.12.

51 Since there is no need to worry about
sorting or filtering the data at this stage,
press Next until you encounter the Finish
button.

23.3.3.3 Creating the pivot tahle

You are now back to the EXCEL pivot table
wizard. Although you may not realize it, what
you just did is set up a “file DSN” ODBC
connection called “Order Entry Data
Warehouse”.

@ To view or modify your new DSN, you can
open the WINDOWS control panel, double
click the data sources icon, and select the
“file DSN” tab. We discussed the use of
file DSNs for ODBC in Section 8.3.3.

pivot table wizard.
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53Drag the sumofTotal “chicklet” into the 55Finally, drag country into the “page”
“data” area in the center of pivot table. area. The result should resemble
Figure 23.13.
54Drag Quarter into the “column” area and
CategoryName and ProductName into the 56In Step 4, indicate where you want the
“row” area. new pivot table to be located and press
Finish.
FIGURE 23.11: Specify the location of the source AcCESs database.
0DBC Microsoft Access Setup HEB
[ata Source Hiame: I QK |
Weseription; I
Cancel |
— Database |
Database: Select Database x] Select the star
Create... | Repair... | Com  Database Name Directories: _DK schema query as
| IDrderEntryWarehouse.mdb ik haccess files the defal?lt “trglble"'
— System Datybase PreSS Se|ect — rderEntr .mdb - = e ;I ﬂl
to Se|ect an OrderE ntry/ arehouse. i (= work 2
& Nore eXiSting &= Tutar Create New Data Source
(= WS
" Database: database.

‘what name do you want to give your data gource?
= Ao

£ Dt 1. IDrder Entry D' ata Warehouse
Systen Watabaze,. | =l
want to access:

List Flss of Tope: B Select a driver for the type of databaze yor

/hécess Databases [".ij I lé n: Dty z IMiC[DSDﬂ Aecess Driver [ mab] d
Locate and Select the data Click Connect and enter any information rgquested by the driver:
warehouse database file. 3. Connect.. | M:swiorkAT utarialsi\MpAccess v2hAccess
Press OK to continue.

Select a default table for your datagodice [optional):

™ Save my uzer ID and password in the data source definition

@I ()8 I Cancel
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FIGURE 23.10: Create a new data source.

Choose Data Source

[ atabazes | Queries I

MEIS [not sharable]
SFU SOL Server

Wizual FoxPro D atabase [not sharable
Wizual FoxPro Tables [not sharable]

Create a new data

source and continue.
V Usethe Query ...__._ . _.__._. .

2)

Cancel |
Browse. .. |
Optiong... |

Create New Data Source

‘what name do you want to give your data source?

1. IDrder Entry D' ata Warehouse

elect a driver for the type of databaze you want to access:

Click Connect and enter any information requested by the driver:

Connect...

b & defaulbable fon peun data source [aptional];

I | Save my usen B arnd passynrd i e data source. definition

Lo |

Cancel |

Enter information about the
connection and press Connect.

L]}
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23.3.3.4 Altering the format

Before playing with the pivot table, we should
format the data cells to show currency:

57Right-click anywhere on the pivot table
and select “wizard”. This returns you to
Step 3 of the wizard.

58Double-click the sum of SumOfTotal
chicklet in the “data” area.

59Press the Number button on the right side
(as shown in Figure 23.14) and select
“currency”.

60Press Finish to return to the pivot table.

23.3.3.5 Using your pivot table

The best way to learn about pivot tables is to
play with one. Clearly, what you have at this

stage is similar to a crosstab query. However,

unlike a crosstab, you can easily explore your
multidimensional data by pivoting around the
fact in the middle. For example:

61 Drag the categoryName chicklet off the
pivot table and drop it. The field should
disappear from the pivot table.

@ Remember, you can always right-click on
the pivot table to get back to Step 3 of
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FIGURE 23.12: Select the fields from gryStarSchema to include in the pivot table.

Choose Data Source [ =]
[::t::a;:alsuo:zi:jl [ | 2 Select grystarSchema and
Aebidorks (ot sharable) _Corcel | press the > button to include all
MOIS [nat sharabl 1 i H
e e s Browse.._| the fields in the pivot table.
SFU SOL Servey
Wizual FoxPro D #basze [not sharable] DOptions... |

Wizual FoxPro Tables [not sharable]

@l V Use th;\ﬂu%d to create/edit queries
Vv

Query Wizard - Choose Columns

‘What columns of data do pou want to include

Available tables and columns: LColumnz in your guery:

qryPivots ource _>| E_ompanyName - j
. H ayuesti iy =
1 Verify that your new data source appears S sl < Region [
in the list and press OK to continue. 1 E— < {Frodudniane
Shippers CategoryM ame
Suppliers j _g?éggcaete =

@ As discussed in Lesson 9, you can use Preview of data in selected column:
EXCEL and an existing ODBC connection I
to access virtually any database. Use
Control Panel — Data Sources to set
up or modify data sources manually.

@I EreviewNowl < Back I Mest » I Cancel

63Click on the guarter drop-down list and
select “Q4”. This limits the data in the
table to orders placed in the fourth quarter.

the wizard. In this way, you can easily
change the dimension fields that appear
in the row, column, and page areas.

62Drag the country chicklet down beside 64Double-click on any fact in the table to

Quarter but then drag guarter to the page
area (at the top-left of the pivot table).

drill down on specific order detail records
from the underlying qrystarSchema data
source.
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Discussion: Commercial OLAP tools

17 of 20
FIGURE 23.13: Drag fields to the appropriate location on the pivot table grid.
1 Drag sumO£Total onto the data
area. The other areas “pivot”
PivotT able Wizard - Step 3 of 4 around the data area. 2 Drag Quarter
L1 — '[—R_ R§ Construck your PivokTal i — OntO the COlUmn
_|lF the Fi = on the right to the
iagram on the left, area.
' 4
4 Drag Countzry o T T lcomeary [unterce | umcfro The dimension
onto the page e — = [_aty_]|[orderpat] and fact data
area. =1 Simof Sumofoil - available for use
in your pivot
BOW LAt tagles aF;e shown
as “chicklets”
Category (like the chewing
gum).
3 Drag categoryName and
ProductName onto the row area. Cancel | <Back rish |

@ This drill down feature is a bit clumsy
since you create a new worksheet every
time you double-click a number. You can
right-click on the sheet’s name tab to
delete it once you have examined the
detailed data.

23.4 Discussion: Commercial OLAP tools

There are a number of commercial OLAP tools
on the market (e.g., ARBOR SOFTWARE'S ESSBASE,
CoGNOS POWERPLAY, and ORACLE's EXPRESS SERVER)
that are designed to facilitate interactive
analysis with large amounts of multidimensional
data.

Such products have clear advantages over EXCEL
in terms of scalability and ease of use. For
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Discussion: Commercial OLAP tools

FIGURE 23.14: format the pivot table data as currency.

[-[5]=]
Data Window Help =18 =]

e

|$/ s W ET

T —
% G’ | = & 8l E) | ﬂ g ‘g | PivotT able Wizard - Step 3 of 4

== [
Pk h
C [ D | E [ i

1 Right-click
anywhere in the

Source Field:

(Cateqgoryl

pivot table to @ o Country
bringupthe Be g
context menu. ‘U?mig
— I t F=
72689.10995 4 o Lz

Delete
1124549999 22951

3515.999995 | 10 e
2730418993 B160) pefresh Data D7

Producth

ROW

Count Nurns

Construct your PivotTable by dragging
the Field buttons on the right to the

Aeerere oo Mo (s

PivotT able Field

SumOFTotalSale _

=l
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x|

L]}

o

Cancel |
Delete |
Mumber ... |
Options == |

. 7
z Select Wizard to ¢ select » B
return to the pivot & Graup and outine »

{ Cancel |

< Back

" Mext = I Einish |

table wizard. = Formuss 8
e i3 EEd.
Al Options. ..
| |— Show Pages...

example, in EXPRESS SERVER, you simply double-
click on any value or bar chart to drill down to a
finer level of granularity. The software
dynamically re-queries the data warehouse,
thereby eliminating the manual process you
performed in Section 23.3.1.2. Of course, EXCEL

3

Double-click on any chicklet
to bring up a properties
dialog for the field.

Select Number to
change the format
options for the field.

has the virtue of costing much less than $3,000

per user.
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23.5 Application to the assignment

65M0dify your gryOrdersPerProduct SO
that it also calculates the total sales volume
of each product.

HINT:  You can add another column to the query
and use the sum operator to get this
value.

66Determine if their is any evidence of a
complementary relationship between
NORTHWIND’S best selling products and other
products it sells.

Application to the assignment
19 of 20
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Renl Lesson 24: An introduction to HTML

24.1 Introduction

Hypertext markup language (HTML) consists of a
set of “tags” that tell a web browser how a web
page should look and operate. For example the
pair of tags <STRONG>Introduction</STRONG>
tells a browser to display the word
“Introduction” in a “strong” format (typically
bold).

There are couple of important things to notice
about this example:

1. The tags themselves are text. HTML is a
text-only standard in which some of the
text in a document is content and the rest
of the text is used to tell the browser how
to display the content. The angled braces
“<” and “>” are use to differentiate HTML
tags from the rest of the document.

2. Itis up to the browser to interpret the tags
and render the text accordingly. Although
this approach minimizes the amount of
information that must be transferred over
the network, it leads to some
inconsistencies. For example, a tag such as
<STRONG> may mean one thing in NETSCAPE
NAVIGATOR and something slightly different
in MICROSOFT’S INTERNET EXPLORER. The result
is that you, as the HTML author, have

© Michael Brydon (mjbrydon@sfu.ca)
Last update: 06-Oct-22

incomplete control over how your page
looks when viewed in different browsers.

HTML and HTML extensions (such as
Dynamic HTML) are evolving in two areas:
new functionality and greater control
over how the document looks in the
browser. Although HTML is nominally a
standard, new tags and features (which
may not be supported by all browsers) are
continually being introduced. When in
doubt, check the official standard at
www.w3.org.

Although general purpose document authoring
tools (like MICROSOFT WORD) and special
WYSIWYG' HTML editors (like MICROSOFT
FRONTPAGE) can write HTML for you, and
although these tools are improving, there are
still occasions when you must open the hood
and deal with the HTML directly. In this lesson,
we will use a simple text editor and write all
our HTML from scratch.

' What You See Is What You Get

1 of 22
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24.2 Learning ohjectives
® understand the structure of an HTML

document

® use HTML tags to format web-based
content

@ create hyperlinks between two
documents

® use HTML tables to display tabular data
and format pages

24.3 Exercises

In this lesson, you will learn about a few basic
tags and create some very simple HTML pages.

@ If you are interested in becoming a real
web page designer, there are many HTML
tutorials and resources on the Internet.

We are merely skimming the surface here.

2431 Taghasics

Most tags are found in pairs. For example, the
tag <eM> means that all text which follows will
be emphasized (italicized in most browsers).
When the closing tag, </EM>, is encountered,
the emphasis is turned off. The closing tag in
the pair always starts with a slash.

It is possible to nest tags. For example, to get
text that is strong and emphasized (bold and

Learning objectives
2 of 22

italic in most browsers), your would nest the
tags in the following manner:
NL <STRONG><EM>This text shows as bold
italics is most browsers.
</EM></STRONG>

@ The amount of whitespace does not
matter in HTML—there is either “no
space” or “one or more spaces.” The
latter is simply interpreted by browsers as
a single space. As a result, the HTML
below is equivalent to the previous
example:

NL <STRONG>
NL <EM> This text shows

NL asbold italics in most
NL
NL browsers.</EM>

NL </STRONG>

@ HTML tags are case-insensitive. Thus, the
tags <STRONG> and <strong> are
identical. Naturally, the capitalization of
your content does matter.

2432 HTMLdocuments

An HTML document is simply an ASCII text file
with a htm or html extension." Within the file,



ﬁ An introduction to HTML

there should be three pairs of tags which define
the following sections:

1. The overall HTML document — everything
between the <HTML> and </HTML> tags.

2. The header section within the HTML
document — everything between the
<HEAD> and </HEAD> tags. The header
section contains information about the
document and is not visible in the browser.

3. The body section within the HTML
document — everything between the
<BODY> and </BoDY> tags. The body section
contains the visible content of the
document.

Thus, the structure of an empty HTML
document is:

NL <HTML>
NL <HEAD>
NL

NL </HEAD>
NL <BODY>
NL .

NL </BODY>
NL </HTML>

T MicrosoFT DOS and WINDOWS 3.x can only handle
three-letter extensions. As such, MICROSOFT continues
to push the htm naming convention. However, since
the Internet grew up on UNix (which has always
supported longer filenames), the four-letter html
extension is more common.

Exercises
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24.3.2.1 Preliminaries

Web applications typically run on specialized
web servers with high-speed fixed connections
to the Internet. Web development, in contrast,
typically takes place on the developer’s lowly
PC. In this scenario, you are the developer. In
order to get your content and programs on to
the web server, you have to transfer (or
“publish”) your HTML files over the network to
your ISP’s machine'. The transfer is normally
accomplished using a utility program based on
the FTP (file transfer protocol) standard.

The constant transfers can become a bit
tedious as you continually create, upload,
test, and revise your content. For this
reason, a good FTP client is a necessity.
Alternatively, you may want to enable a
web server on your desktop machine. In
this way, you can create and test your
application on a single machine and
transfer the files to the “production” web
server when the files are complete.
Enabling a local web server is discussed in
additional detail in Section 24.4.2.

The important thing to keep in mind is that you
will always have two copies of the files you

1 ISP stands for Internet service provider. ISPs typically
offer two broad class of services: access for dial-up
users and hosting of content on their servers.
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create: the local copy that you work on during
development and the published copy on the
production web server that the whole world can
access.

@ Although maintaining two identical copies
of every file in your web application can
be tedious, at least you can use your local
copy as a backup if something happens to
your ISP’s server (and vice-versa).

1 Set up a directory on your machine for the
local copy of your web application.

® It is up to you how you organize your
directory. However, it is customary to

create a “images” subdirectory and a
“private” subdirectory. The images
subdirectory contains the files for graphic
elements (pictures, icons, buttons, etc.).
The private directory can contain
resources (e.g., a database file) that
outside users are prevented from
accessing directly.

24.3.2.2 Creating a document

2Use NOTEPAD or some other text editor to
create a document with the <aT™ML>,
<HEAD>, and <BoDY> tags discussed in
Section 24.3.1

Exercises
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You cannot use a word processor like
MICROSOFT WORD to edit HTML directly
because word processing programs save
documents in proprietary formats rather
than plain ASCII text. Although you can
use the Save As command to explicitly
save the file as plain text, most people
find it is easier to simply use NOTEPAD or
some other text editor.

3Save the file as MyFirst.html, as shown in
Figure 24.1.

4In the document’s header, add a title:

NL <HEAD>

NL <TITLE>Kitchen Supply Co.
Extranet</TITLE>

NL </HEAD>

@ Although the header section is optional
and does not show in the browser window,
Internet search engines often use
information in the header when indexing
and display search results. As such, you
should always provide a meaningful title
for each of your pages.

5In the document’s body, add a heading and
welcome message to users, for example:

NL <HTML>

NL <HEAD>
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FIGURE 24.1: Save the skeleton HTML document created in NOTEPAD.

File Edit Search Help
<HTHL> =
Save As HE

1 Use a plain text editor
(such as MICROSOFT
NOTEPAD) to write the
core HTML commands.  |<HEAD>

</HERD> Save in: IaﬂrderEntr}l j gl
<BODY>
</BODY> Save the file Make sure your text editor does not
CIHTHLS with the “.html” save the file as MyFirst.html.txt. If
extension. the “txt” extension is added, put the
file name in quotation marks (e.g.,
“MyFirst.html".

File name: IMyFirst.htmI 4——/ Save I
Save as ype: ITextDocuments [*.k=t] d Cancel |

™ Save a: Unicode

NL <TITLE>Kitchen Supply Co. 24.3.2.3 Viewing the document
Extranet</TITLE> .
NL  </HEAD> HTML pages are typically trgqsferrec! to users
NL  <BODY> via a web server. However, it is posmblg to
NL <Hl>Welcome to the Kitchen Supply bypass thg web server and open local files
Co. Extranet</H1> directly with your browser.
NL Please login to gain secure access 7 .
to the system. Open your browser and select File — Open
NL </BODY> from its main menu.

NL </HTML>
Since there are many different makes and

Bsave the changes. Your file should resemble models of browsers in circulation, it is
Figure 24.2. impossible to give specific menu and
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FIGURE 24.2: Add a welcome message to the

HTML document.
E M Fllsl html - M= 3
1 Use the <H1> tag to

L create a large heading.—————
<HERD>

TITLE>Kitchen Supply Co. Extranet</TITLE>

</HERD>

<BODY>

<H1>Welcome to the Kitchen Supply Co.
Extranet<{/H1>

Please login to gain secure access to the

system.
<7BODY> \ z Enter a welcome message
CIHTHLS without enclosing it in tags.

Since whitespace does not matter in HTML,
do not worry about where your lines break in =—
the editor. A new line is treated like a single
space by the browser.

keystroke commands for browser-based
activities. In this lesson, MICROSOFT
INTERNET EXPLORER version 5.0 is assumed.
If you use a different browser, the
command sequences and format of the
output shown here may differ slightly
from what you see on your computer.
However, the underlying principles are
the same regardless of the browser used.

Exercises
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8Navigate to the MyFirst.html file and open
it. Your page should appear in the browser,
as shown in Figure 24.3.

FIGURE 24.3: Preview the HTML document in
a web browser.

The name of the
document shows in
the address bar.

The page’s title (set using the
<TITLE> tags)is shown in
the browser’s title bar.

[ [0 x]

/J Kitchen Supply Co. Extranet - Microzoft Internet Explorer
J File Edit “iew Favortes Toolz Help

= Q) >

Back Fanyard Stop  Refn Home Search Favorites
| Address [&7 MyFirst hirel <al— 2l @to
=

Welcome to the Kitchen Supply Co. Extranet

Please login to gain secure access to the syster. v \

The heading text is
larger and darker than
the normal text below it.

|@ Done l_’_ Iy Computer i

@ There are many ways to open a local
HTML file in your browser, including
double-clicking the file’s icon in WINDOWS
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EXPLORER or dragging the file’s icon onto
the browser.

When you compare Figure 24.2 and Figure 24.3,
you should get the basic gist of HTML: plain text
is rendered into formatted text via the use of
special tags.

24.3.3 Adding hyperlinks

Of course, the real power of HTML is not its
formatting, but rather its ability to create
hyperlinks to other documents and resources on
the World Wide Web (WWW). In this section,
you are going to create a new page (a list of
products) and create a hyperlink to
MyFirst.html.

9Without closing the current instance of
NOTEPAD, open a second instance in a
different window (i.e., select
Start — Programs— Accessories —
Notepad from the WINDOWS taskbar).

1 OCut and paste the HTML from
MyFirst.html into the new document and
save it as ProductList.html.

1 1 Edit the heading to reflect the fact that
this page is a list of products for KITCHEN
SuppLy Co.

Exercises
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1 2Delete the welcome message and enter
the following without tags, as shown in
Figure 24.4.

NL <BODY>

NL <H1>Kitchen Supply Company: List of

Products</H1>
NL Go to login page
NL </BODY>

To create a hyperlink, you need to know the
Uniform Resource Locator (URL) of the target
document. The URL consists of three items of
information:

« the protocol to use to access the
information (e.g., HTTP, FTP, Telnet, and so
on);

« the Internet Protocol (IP) address of the
machine on which the document or
resource resides (e.g., mis.bus.sfu.ca);
and,

e the name of the document or resource
(e.g., MyFirst.html)

When the target of the hyperlink is located on
the same server as the document containing the
hyperlink, the URL can be replaced with the
relative path and filename of the target.
@ IP addresses are numeric. For example, to
access the DELL COMPUTER site, you type
http://143.166.82.178. Fortunately,
you can also use the easier-to-remember
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FIGURE 24.4: Create a new page for showing a list of products.

1 Create a new page by cutting and 3 Preview the new page
pasting from your existing page. in your browser.
E ProductList_html - Notepad M= 3 3 Kitchen Supply Co. Extranet - Microzoft Internet Explorer M= 3
File Edt Search Help 5 J File Edt “iew Favortes Tools Help |
<HTHL> = 3 — »
j S %) | @
<HEAD> . Back Fanyard Stop Hef[esh Home Search Favorites
zlagksikltcr‘en Supply Co. Extranet</TITLE> JAeressl@ N:\TeachingMateriaI\Tuto‘s\Web\DrderEntry\ProductLij @Go
<BODY> =
<H1>Kitchen Supply Company: List of Kitchen Supply Comp:my: List of Products
Products<{/H1>
Go to login page
Go to login page \
If you change the HTML
</BODY> ’
Add text that canbe @ save itin NOTEPAD and press
</HTHL> converted into a hyperlink. the Refresh button to view
the changes in the browser.
=
=
|@ Done ’_’_ Iy Computer i
textual address (www.dell.com) thanks to numeric IP addresses and storing this
a world-wide distributed database called information in a local DNS database. For
the Domain Name System (DNS). A DNS example, DELL has one IP address
lookup translates a textual IP address into registered as www.dell.com and another
its numeric equivalent before sending the registered as support.dell.com.

request out on the network. The
administrator of the dell.com domain is
responsible for assigning textual names to
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1 3Use the anchor tag and the HREF
attribute to transform the plain text in
Figure 24.4 into a hyperlink:

NL <BODY>

NL <H1>Kitchen Supply Company: List
Products</H1>

Exercises
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NL <A HREF=“MyFirst.html”>Go to login
page</A>
NL </BODY>

of

1 4Save the document and press the

browser’s refresh button to view and test
the hyperlink, as shown in Figure 24.5.

FIGURE 24.5: Create a hyperlink to another HTML file in the same directory.

Surround the visible
text with an anchor tag.

2

the browser.

File Edit %

<HTHL>

<HEAD>
<TITLE>Kitchen Supply Co. Extranet<{/TITLE>
</HEAD>

<BODY>
<H1>Kitchen Supply Company: List of
Productg/H1>

<A HREF="MyFirst.html >Go to login page<‘’A>

®

</BO

<AHTHL>

value pair that creates a hyperlink.

If the target document is in a subdirectory
relative to the current document, then the
name of the subdirectory has to be included:

R

Many HTML tags support the use of
attributes within the tag. In this case, the
anchor tag <a> has an HREF attribute/

Preview the hyperlink in

/J Kitchen Supply Co. Extranet - Microzoft Internet Explorer

[ [0 x]

J File Edit “iew Favortes Tools ﬂelp| |
j@.@.o Gy | & ?
Back Forward Stop  Refresh  Home Search Favorites
JAgdress I@ ching b aterialsTutorialzs'wweb\OrderE b ProductList. html j @Go

=
Kitchen Supply Company: List of Products
Go to login page
The text within the anchor tags
becomes highlighted as
the hyperlink.
=
|@ ’_ ’_ My Computer i

NL <A HREF=“pages/MyFirst.html”>
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@ In UNIX, directories are separated by
slashes (“/”’) rather than back-slashes
(“\”) as in MS-DOS and WINDOWS. The
convention in HTML is to use UNix-style
directory names for URLs, regardless of
the platform you are using.

If the target document is in the current
document’s parent directory, the double-dot
notation has to be used to ascend one level in
the directory tree:

NL <A HREF="“../MyFirst.hml”>

The notation “..” is shorthand for the
parent of the current directory.

If the target document is on a different
machine, then the full URL (including the
machine name and directory) has to be used:
NL <A HREF=“http://mis.bus.sfu.ca/
pages/MyFirst.html”>

24.34 The paragraphtag

Since whitespace is ignored in HTML, the only
way to create space between paragraphs is to
use the paragraph tag, <p>. In the original HTML
standard, one could use the <p> tag without a
closing tag. However, the use of opening and
closing tag is consistent with other HTML tags
and is therefore preferred.

Exercises
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1 5Nest a <p> tag inside the hyperlink tag:

NL <BODY>

NL <H1>Kitchen Supply Company: List of
Products</H1>

NL <A HREF=“MyFirst.html”><P>Go to
login page</P></A>

NL </BODY>

2435 Using HTMLtables
Tables are used within HTML to
» format tabular data, and

« provide page designers with additional
control over the layout of the page.

At this early stage, you should not concern
yourself with the finer points of page layout.
Instead, our focus is on using tables to display
lists of data.

1 6Add a <TABLE>... </TABLE> pair
underneath the hyperlink.

24.3.5.1 Rows and headings

A table consists of one or more rows and each
row consists of one or more cells. Rows are
designated using the <Tr> tag and cells are
designated using the <Tp> tag. Special heading
cells (typically bold and centered) are
designated using <TH> tags.
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1 7Add a row of headings to the table:

NL
NL
NL
NL
NL
NL
NL
NL
NL
NL
NL

1

NL
NL
NL
NL
NL
NL
NL
NL
NL

NL
NL
NL
NL
NL

<BODY>

<TABLE>
<TR>
<TH>Product ID</TH>
<TH>Description</TH>
<TH>Unit</TH>
<TH>Price</TH>
</TR>
</TABLE>
</BODY>

8Add a second “detail” row that contains
product information:
<BODY>

<TABLE>
<TR>

</TR>
<TR>
<TD>51 5012</TD>
<TD>Water jug, s.s. w/ice guard,
2 litre</TD>
<TD>EA</TD>
<TD>$23.50</TD>
</TR>
</TABLE>
</BODY>

Exercises
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1 QSave the document and preview it in your
browser, as shown in Figure 24.6.

24.3.5.2 Adding tag attributes

It is possible to use tag attributes to control the
format of the table and elements within the
table:

20Change the format of the table so that it
has solid borders and inserts some padding
(space) between cells:

NL <BODY>

NL ...

NL <TABLE BORDER=“1” CELLPADDING=“5">

NL .

NL </TABLE>

NL </BODY>

21 Add ALIGN="Right” to the <TH> tag used
for the “price” heading. Add the same
attribute to the <TD> tag used for the price
body rows.

@ If the attribute value is a single word or
number (i.e., if the value contains no

spaces), then quotation marks are not
required. Thus, it is possible to use
ALIGN=Right in your TABLE tag without
having bad things happen. However—as
you will see in Lesson 25—it is possible to
have attributes with spaces (e.g.,
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FIGURE 24.6: A basic table to show product information.
1 Insert a paragraph tag Add a table row The paragraph tag puts some space
around the hyperlink. containing headings. between the hyperlink and the table.

/3 Kitchen Supply Co. Extranet - Microsoft Internet Explorer =]

File Edt Search Help - J File Edit “iew Favortes Toolz Help | -
<A HREF="HyFirst.htnl"><P>Go to login = - = ™
page</P></A> j CRE A AN
<TABLE> Back Forward Stop  Refresh / Home Search Favorites
<TR> <TH>Product ID</THS JAgdress I@ ching b aterialsTutorialzs'wweb\ArderE ntrsProductList. html j @Go
<TH>Description<{/TH> =
<TH>Unit</TH> . LT
<TH ALIGN="Right">Price</TH> Kitchen Supply Corfipany: List of Products
<fTR>
<TR> Go to login page
£TD>51 5[112_(!TD) .
(TD)Wate; izg;ei}%)whce guard, Product ID . Descri?ﬁnn . Unit Price
<TDYEAL/TD> 515012 Water jug, s.5. wiice guard, 2 litre & $23.50 ‘\
<{TD ALIGH="Right">$23_58<{/TD>
<fTR> H H H
</TABLE> - A basic table with one heading
</BODY> row and one detail row.
Add a second table row
containing product details. 4
|@ [one ’_’_ My Computer i
VALUE=51 5012). Without quotation 225ave the changes and view the document
marks, the browser will assume the in the browser, as shown in Figure 24.7.

attribute vaLuE is equal to “51” and will
try to interpret “5012” as a different
attribute. To avoid such problems, it is
considered good practice to put all
attribute values in quotation marks.
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FIGURE 24.7: The table with some
formatting attributes specified.

A visible border has been added to the table and the
amount of space within cells has been increased.

/3 Kitchen Supply Co. Extranet - Microsoft Internet Explorer =]

J File Edit “iew Favortes |Toolz Help | -
e =2 .0 ) | € ”
Back Forward Stop|  Refresh | Home Search Favorites

JAgdress I@ ching MateriaI\Tutor/als\Web\DrderEntry\ProductList.htmI j @Go

=
Kitchen Supply (Jompany: List of Products
Go to login page
|Pmduu1]) | A Deseription Unit| Price
| 5135012 | Water jug, s.5. wiice guard, 2 litre | E& | $23.50
The price column has
been right justified. 4
[one , , |-_~!‘ My Computer i

24.4 Discussion

2441 Authoring options

Clearly, writing HTML by hand is tedious and
error-prone. Fortunately, there are many
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different tools that can do most of the slug
work for you.

24411 Dedicated HTML editors

There are many commercial and shareware
WYSIWYG HTML editors that are about as easy
to use as modern word processors. The editors
allow you to use the mouse to format text,
create tables, and so on. In addition, some
allow you to “round trip”—that is switch back
and forth between WYSIWYG and raw HTML
modes. Examples of commercial products in this
group include MICROSOFT FRONTPAGE, ADOBE
PAGEMILL, MACROMEDIA DREAMWEAVER, and ALLAIRE
HOMESITE.

24.41.2 Word processors

In addition to dedicated HTML editors, word
processors themselves are getting better at
saving documents in HTML format. The
advantage of using a word processor is that you
can continue to work within a familiar
environment and exploit features that tend to
be weak in dedicated HTML editors (for
example, spell checking and table editing).

However, it is important to realize that word
processors typically support much richer
formatting and page layout options than HTML
is currently capable of expressing. As such, the
limitations of HTML should be kept in mind
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when authoring documents. Even common
enhancements, such as embedded graphics,
footnotes, and special formatting can
overwhelm the HTML translator and result in an
HTML document that bears little resemblance
to its source. In addition, most word processors

are not very good at round tripping. Adding non-

standard HTML tags or scripting code in HTML
mode can cause problems when you switch back
to word processing mode.

You have to be careful to select an
authoring tool that suits your purposes.
Many of the tools designed for beginners
or casual users take it upon themselves to
“fix” your code. If you are a developer
and are using scripts and advanced tags,
you may find that the tool obliterates
your work in its attempt to be helpful.

24.413 Application development suites

A third way to create web content is to use an
“integrated application development suite”.
This is an ill-defined, emerging class of tools
that includes MICROSOFT VISUAL INTERDEV and
NETOBJECTS FUSION (MICROSOFT FRONTPAGE and
ALLAIRE HOMESITE/ COLDFUSION might also be
included). Application development suites are
much more than HTML editors; they include
tools for site management, creation of dynamic
content and scripting, database integration,
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and support for team-based design and
implementation. Although these tools are very
powerful, they are also complex. Using them
effectively requires an organization-wide
commitment to the development methodology
advocated by the suite.

244.2 Setting up alocal weh server

A web server is simply a program that runs on a
computer and “listens” for requests from other
programs. In subsequent lessons, access to a
MICROSOFT web server is required in order to
execute server-side scripts. Fortunately, a full-
featured web server may be sitting on your
desktop right now.

All versions of WINDOWS since WINDOWS 95 include
a scaled-down version of MICROSOFT’s flagship
web server—INTERNET INFORMATION SERVER (IIS)—on
the installation disk. Depending on your version
of WINDOWS, the bundled copy of IIS may be
referred to using an alias such as “peer web
services” or “personal web server”.

The terms “personal” and “peer” are
intended to drive home the point that the
web server included with WINDOWS is
meant for development work or as a very
small server for a network of colleagues
and friends. For industrial-scale web
applications, MICROSOFT sells its full
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version of IIS as part of the BACKOFFICE
suite.

24.4.21 Advantages of using a local weh server

If you are using these tutorials as part of a
course and your instructor has set up a web
server for you, there is no strict requirement for
you to set up a local web server. However, you
might want to consider the advantages below
before skipping the remainder of this section.
For those who do not have an instructor taking
care of you, read on.

There are a number of important advantages to
having a local web server up and running when
you are developing a web application:

1. You do not need a persistent, high-speed
connection to the Internet to test your
pages.

2. You can edit your files directly on the web
server, thereby eliminating the upload step
from the create — upload — test — revise
cycle.

3. If, during testing, your web application does
something so bad that you need to restart
the server (not unheard of, unfortunately),
you do not impact the other users of the
server.
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24.4.2.2 Is1IS running already?

Some programs, like MICROSOFT FRONTPAGE,
configure the local web server behind the
scenes when they install. To see whether IS is
already running on your machine, type the
following into the URL window of your browser:
http://localhost

The IP address of the local machine is
always 127.0.0.1. A small file called
hosts in your Windows folder maps this
numerical address to “localhost”.

If a web page, a blank page, or any page that

does not contain errors pops up, IIS is already
installed and configured on your computer. If

you get an error or get shunted off to a search
engine looking for “localhost”, then IIS is not

setup on your computer.

24.42.3 If1IS is not running

If the results of the localhost test are negative,
then you have to have to install 1IS. The good
news is that it is a very simple procedure. The
bad news is that the procedure itself depends
greatly on which version of WINDOWS you are
running. As such, the first place to start is a
search for terms like “web browser” and “peer
web services” in the WINDOWS help system
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(Start — Help). At a very general level, the 2.
install procedure involves the following:

1. Ensure you have the TCP/IP networking
protocol installed (which you do if you use
your computer to access the Internet).
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Install the web server from your WINDOWS
installation media. The sequence for
installing 1IS on a WINDOWS 2000 machine is
shown in Figure 24.8 and Figure 24.9.

FIGURE 24.8: Install and administer the IIS web server on your desktop machine (Part 1).

1 Use WINDOWS help (Start — Help) to
find out more about setting up a web

E? Windows 2000 [_ (O] %]
CE IR B
Hide Back Fanward thions/Wgh_Help/
Contents  Index | Se Favorjtes I

113 installation

o find: Note

Type in the keyw

web server Information in this topic refers to 115

version 5.0; for information on later
versions of 115, check the

admlnlsterng with 115

documentation that accompanies the

defined ; ;
115 zoftware checklist installation program.
inztalling 15 Internet Information Servi
testing not installed on Windows 2
troubleshooting Professional by default. vo
web sites install 115 or select additiol
[See alzo Intemet] — components by using the
addina to the deskton LI AddfRemove Programs

Dizplay |

l Services

in Contral Panel,

To install Internet Infor

Select Add/Remove Windows
Components to install IS from
your WINDOWS 2000 CD-ROM.

server on your version of WINDOWS.

These screen shots are taken from
Windows 2000. Installation of IIS varies
with each version of WINDOWS.

&g Add/Remove Programs [_ (O] %]
Sart by:l Mame - I

Change/Remove

ﬁ 3Com NIC Diagnostics
Adobe Acrobat 4.0 Size
B Size 55.3MB

58.7MB

ﬁ ATI Display Driver
ﬁ Copernic 2000 Size:

3.83ME x|
Close |
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FIGURE 24.9: Install and administer the IIS web server on your desktop machine (Part 2).

Windows Components Wizard [ %]

Windows Components
“Y'ou can add or remove components of ‘Windows 2000,

Check the box beside
“Internet Information Services

(I1S)" to install the server.

J&ction Yiew |J¢'-D|| ||§|Jg| | |
V= Indexing Service | 1= I e | path =
' ¥ Intemet Information Se (3] % Internet Information Services EaScripts. ciinetpublscripts ) o
O E:‘ Management and Monitoring T ools || 22 * brydonlap @IISAdmln C:'|:WINNT'l,?ystemSZ'l,lnetsrv'l,usadmln
0 = Message Huesing Services ] S ®E2222D|35 Ei},:reot;ribmm:i:;cpol:mon filesisystemim
1 2= Wetwnrkinn Servines I '
PRI SERATES &HSHE“J c:iywinntihelpliishelp
Description: |15 services [Web and FTP support] alang with suppart far Fre @Webpub C:\Inetpubiwebpub
tranzactions, A5Ps, database connections, and receiving of | CB i bin CilPragram FilesiCommon FilesiMicrasof
Total disk space required: 14.8 MB @ ;nag_es '
Space available on digk: E797.0 MB —_— & private I
@ _wti_cnf
< Back I Mext » ] _vti_log
D_\fti _pvt
D _whi_script
Use the “Internet Services — %_vti_txt
Manager” program to configure Slalobal asa _ILI
and manage the web server. 1 | i ':] | r

@ If you are running an older version of
WINDOWS (pre 98), you may want to search
on the MICROSOFT site for and upgraded
version of IIS.

3. Find the web server’s administration tool. It
is normally named “Internet Services

Manager” or something similar. The tool will
allow you to set up virtual directories, set
permissions on the directories, start the
web service, and so on. Figure 24.10 and
Figure 24.11 show the procedure for
creating a virtual directory called http://
localhost/KitchenSupply in a physical
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directory called c:\Documents and
Settings\My Documents\KitchenSupply.

FIGURE 24.10: Create a virtual directory on the web server (Part 1).

?"g Internet Information Services

| acton view || & = | E[mm| 28] m | 1 Use the Internet Services Manager to
T Explore I create a new virtual directory called

Mame Patl = (4 »”

Open — , . , (for example) “KitchenSupply

a Browse Services EaScrlpts c:hinetpublscripts
3 & nsadmin CPWINNT System32yinetsrisadmin

Stark Site (Stopp &IISSamples c:linetpubljiissamples

Stop &MSADC c:iprogram files\common filesisystemim

Pause F virtual Se &HSHE“J c:iywinntihelpliishelp ¥irtual Directory Creation Wizard [<]
L i Inetpubiwebpub | | _

Wirtual Direckary ¥ Yirtual Directory Alias -
:Program Files\Common N i . . . Ny
All Tasks 3 K Y'ou musgt give the virtual directory a short name, or alias, for quick reference.
——  Setver Extensions Web

Refresh Server Extensions Administrator

Bt LSt oo - _vt!_cnr Type the aliaz you want to use to gain access to thiz Web virtual directory. Uze the

P ti @ _vti_log zame haming conventions that you would for naming a directary.

roperties 3 _vti_pwt

Help (2 _wki_seript Alias:
(3 vttt KitchenSupply
@ aglobal asa
& heln nif

J il |

|Create new virkual directory |

@ A number of virtual directories are set up by

default when you install the web server. For
example, full documentation for IIS can be viewed
by typinghttp://localhost/IIShelp into

your browser. <Back [ Mew> |  Cancel

@ You can use any directory names you like; 4. Put your content in a physical web server
these are simply examples. directory and create a virtual directory to
access the files.
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FIGURE 24.11: Create a virtual directory on the web server (Part 2).
¥irtual Directory Creation Wizard [ %] 2 Enter the physical |ocation of the
Web Site Content Directory Lo, virtual directory.
Where is the content you want to publish on the \Web site?
Enter the path to the directory that contains the content.
Diirectory:
C:ADocuments and SettingzibrydoniMy Documents'KitchenSupply S ¥irtual Directory Creation Wizard [ %]
Access Permissions T
‘what access permizsions do you want to set for this virtual directary?

V¥ Run scripts [such as A5P)
™ Execute [such as ISAP| applications or CGI)

< Back I Nx?éb I Car
[

!

3 Set permissions for users of your new
virtual directory. To run the ASP scripts you
create in subsequent lessons, you will need
to ensure that script access in enabled.

Allow the following:

¥ Read

™ white
™ Browse

Click Hext to complete the wizard.

< Back I Mest > I Cancel

24.5 Application to the project

24.5.1 Application structure

For the simple web-based order entry system
you will create in subsequent lessons, you will

need to start with six pages with HTML content.
The structure of the application and HTML
pages is shown in Figure 24.12.

Since only authorized users are permitted to
place orders, the point of entry is a login page.
The login page requires the user to enter a



ﬁ An introduction to HTML

FIGURE 24.12: The structure of the web-
based order entry system.

Login
Login.html
Menu
Mean.htmI
Product Cust
rﬁisijc ulsn?(;n < Order Logout

ProductList.html Customer.html Order.html Logout.html

username and password. If the username/
password pair are valid, then the user is
transferred to a main menu. From the menu,
the user can

« view a list of products,

» update her customer information (e.g.,
contact person, shipping address, and so
on),

« place or view an order, and

Application to the project
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« logout.

At this early stage, you should concentrate on
creating the basic documents. Dynamic
content, hyperlinks, and form elements will
come later.

23Create the HTML documents shown in
Figure 24.12. Each document should have a
header and body section.

24Add meaningful titles (using the <TITLE>
tag) to the header sections of your
documents.

25Use the heading tags (e.g., <H1>) to add
visible headings to all your pages.

It is possible to spend an enormous
amount of time formatting your pages. At
this point, you are not encouraged to
invest much effort in making your pages
look good by adding additional tags,
backgrounds, images, and so on.

24.5.2 Llocal weh server
26Review Section 24.4.2 to determine

whether there is a web server installed and
configured on your machine.
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27If no web server is installed and it is
practical to install one, consult the WINDOWS
documentation for instructions on how to
install a scaled down version of IIS.

If a web server has not been set up for
you, you will need to install a local server
before you can continue with Lesson 25.
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4 Lesson 25: HTML forms

25.1 Introduction

To execute a meaningful business transaction on
the Internet, the client side (that is, the user’s
browser) has to be able to send information to
the web server. This lesson provides a brief
overview of different ways in which browsers
can communicate with web servers.

2511 Weh101

The Internet is just a packet-switched network
that is capable of carrying all types of traffic
including mail, chat, and proprietary data. The
hypertextual, multimedia infrastructure we
know as the World-Wide Web (WWW) is just one
type of Internet traffic.

What gives the WWW its power is two high-level
standards developed by Tim Berners-Lee in the
early 1990s while working at CERN: HTML and
HTTP. The HTML standard, which you saw in
Lesson 24, defines how documents are
displayed within web browsers. The hypertext
transfer protocol (HTTP) defines how the web
server and the web browser communicate over
the Internet in the first place. You can think of
these protocols as being layered: HTML is
“carried by” HTTP."!

© Michael Brydon (mjbrydon@sfu.ca)
Last update: 06-Oct-22

25.12 HTTP requests and responses

Whenever you click on a hyperlink on a web
page, your browser creates an HTTP request
and sends it out on the network. An HTTP
request is simply text message that is routed to
a particular web server. For example, consider
the following HTTP request:

NL GET mis.bus.sfu.ca/Default.htm

HTTP/1.0

This GET messages asks a particular web server
(mis.bus.sfu.ca) to send back a particular
document (Default.htm). It also specifies the
version of HTTP to avoid possible confusion as
the protocol evolves.

Upon receipt of the request, the web server
obliges by sending back an HTTP response
containing the HTML contents of the requested
page (in this example, pefault.htm).

1 Other lower-level protocols—such as the
Transmission Control Protocol (TCP) and Internet
Protocol (IP)—“carry” HTTP. However, to understand
the basics, we can assume all the nitty-gritty
network stuff is given and focus on the so-called
“application layers”.

1 of 20
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2513 Sending additional data

Of course, a simple GET request is insufficient if
you want to tell the web server who you are or
that you wish to order product number

“51 5012”. Fortunately, the HTTP standard
defines two basic mechanisms for passing
additional data to the web server in the
request: query strings and form fields. In this
lesson, you will learn about both and get some
experience creating simple HTML forms.

25.2 Learning ohjectives

® understand what an HTTP request is and
how it is used to retrieve content from
web servers

@ pass information to the server using
GET requests and query strings

® pass information to the server using
POST requests and form fields

@® learn how to create simple forms in
HTML
® create more advanced form elements

like radio buttons, check boxes and
drop-down lists

25.3 Exercises

In the following exercises, you will send a
number of HTTP requests to a special “Echo
Request” utility. Echo Request is a small
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program on a web server that extracts and
displays (“echos”) the information sent to it by
clients.

The Echo Request document used in this
lesson is located on a web server at Simon
Fraser University

(e-commerce .bus.sfu.ca). If you have
your own web server software installed
(see Section 24.4.2), you can copy the
EchoResquest.asp file from the project
package to a virtual directory on your
local web server. You then use the URL of
the local copy (1ocalhost/

<virtual directory>/
EchoRequest.asp) in the place of
e-commerce.bus.sfu.ca.

1 Send an “empty” HTTP GeT command to the
Echo Request utility:
NL http://e-commerce.bus.sfu.ca/
ASPTest/EchoRequest.asp

2Examine the information returned by the
Echo Request utility, as shown in
Figure 25.1.

@ In addition to returning information about
basic collections (form fields and query
strings), the Echo Request utility returns
information about the request’s advanced
collections, such as Client Certificate (for
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FIGURE 25.1: Result of sending a simple GET
command to the Echo Request utility.

1 The request sent to the server contains
no query strings or form fields.

A Echo Request Utility - Microsoft Internet Explorer

J File Edit “iew Favortes Toolz Help | -
S R @ >
Back Fanyard Stop Fiefrezh Search  Favorites

JAgdress I@ http:.-".-"e-c:ommerce.bus.sfu.ca.-"ASF'Test.-"EchoF!equj & Go |J Links **

Echo Request Utility

This Active Server Page extracts and displays the contents of the HTTP
request generated by your web browser,

The request sent to the web server contains the following information:

1. Form fields

. (nome) \

2 Query strings Scroll down to see
. (nome) the contents of the
request header.

3. Client Certificates

E Done

S

[ [ @ Intemet

robust authentication), Cookies, and
Server Variables. You can ignore this
information for now. In this lesson, we are
only interested in the Form and Query
String collections.

Exercises
3 0of 20

25.3.1 Passing data using query strings

A query string is a quick and easy means of
passing information to the web server. The
information is passed to the server by
appending one or more query/value pairs to the
URL in the GET request.

3Enter the following URL and query string
combination into your browser. The result is
shown in Figure 25.2.
NL http://e-commerce.bus.sfu.ca/
ASPTest/EchoRequest.asp?
UserName=sammy&Password=sam

A query string consists of one or more query/
value pairs. In the example above, you send two
such pairs to the server:

« UserName = “sammy”
e Password = “sam”

Note that the start of the query string is
signified by a question mark (?). When multiple
parameter/value pairs are passed, an
ampersand (&) is used to separate the pairs.

The name “query string” is unfortunate
because passing data in this manner has
little in common with the database
concept of “queries”. A better name
might be “parameter string”. However—
as is often the case in computing—we are
stuck with the legacy name.
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FIGURE 25.2: Send a query string with two
query/value pairs to the server.

1 Start the query string with a question mark
(?) and separate query/value pairs with an
ampersand (&). Do not add spaces.

A Echo Request Utility - Microsoft Internet Explorer
J File  Edit “iew Favartes Toolz Help | -

j@.=>.i° N a &
Back Fanyard Stop Fiefrezh Home Search  Favorites

JAgdress I@ hoRequest. asp?Use ame=sammy&Password=sam j @GD |J Links **

Echo Request Utility

This Active Server Page extracts and displays the contents of the HTTP
request generated by your web browser,

The request sent to the web server contains the following information:

1. Form fields

- fnore) z Verify that the Echo

Request utility can
extract the parameter/
value pairs.

2. Query strings

« UserMare = saramy
«  Password = sam

1o
4

4
l
|8 Dare [ [ @ Intemet

Given the less-than-intuitive syntax of query
strings, it is clear that they cannot be used for
collecting information from users. For example,
you would not expect users to append their user
name and password to a URL in order to log on
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to a secure system. In addition, the query string
shows in the browser’s address field. Because of
this, query strings should not be used for
information that users (or people standing
behind users) do not need to see.

As it turns out, query strings are most often
used by developers to pass status information to
the web server in order to get around the
“statelessness” of the HTTP protocol. You will
see how this works in Lesson 26.

25.3.2 Passing data using forms

Fortunately, the HTTP and HTML standards
provide mechanisms for displaying forms on the
client browser and transferring the information
entered by the user back to the web server. The
key elements of the HTTP/HTML forms
infrastructure are shown in Figure 25.3.

@ At this point, nothing has been said about
what the web server does with the

information that it receives from the user.
Generally, this information is processed
by a program running on the server.
However, getting information from the
web server to a server-side processing
routine and back to the web server is not
trivial. Indeed, it may involve many
acronyms (e.g., CGI, ASP, CFML, PHP, JSP,
ISAPI, ADO, COM, etc.). We will deal with
some processing issues in later lessons.
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FIGURE 25.3: Key elements of the HTML/
HTTP form infrastructure.

The browser renders the
form on the user’s computer.

[

The client
sends a GET
requestforan
HTML form.

client
The server returns  (web browser)

an HTML document
containing form
tags.

The filled-in form fields
web server are sent to the server
using a POST request.

An HTML form is like any other HTML document
that resides on the web server. However, when
the browser receives the form, it recognizes
special HTML tags and renders the form
elements on the user’s screen. Figure 25.4
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shows some of the form elements that can be
defined using HTML.

FIGURE 25.4: HTML form elements rendered
by a web browser.

3 Form Test - Microsoft Internet Explorer M= 3
J File Edit “iew Favortes Toolz Help |
j S AN ?
Back Forward Stop  Refresh  Home Search Favorites
J Address I@ ATeaching MateriaI\Tutorials\Web\DrderEntry\FormTest.htmlj 6> Go
Testoox [defaufivaluie — ~@—_ A standard textbox.
Passvor | “—___ A password textoox
Rardio bttons. hides the characters
. COptin1 typed by the user.
. @ Option 2 .
. Coptin: W~ Radio buttons can be used
to display items that are
Checkbozes: mutually exclusive.
. ¥ Option 1
. :;01"?“2 \ Check boxes permit
» W/Option3 multiple items to be —
Conbobons [ Opton 2 ] selected. o
|@ Done k‘ ’_’_ Iy Computer i

\
A combo box (or drop-down list) allows the
user to pick an item from a collapsible list.

To define a form, you must provide the
following:
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« the type of HTTP request that is to be NL </FORM>
created by the browser and sent to the web NL </BODY>
server (the METHOD attribute),

6Save the document. The HTML code is

« the destination of the HTTP request (the shown in Figure 25.5.

ACTION attribute), and

* a SUBMIT button to send the HTTP request. FIGURE 25.5: Create a basic HTML form

In HTML, these elements can be adding using consisting of a Submit button.
the following tags: . ; }
NL <FORM METHOD="POST” 1 Create a simple form with a single
ACTION=target URL> form element: a Submit button.
NL form elements ... - BT
FormTest_html - N d
NL  <INPUT TYPE=“submit” VALUE=label> T T
NL </FORM> <HTHL> =
<HEAD>
® There are two possible values for the HERpSForm Test</TITLE
METHOD attribute: GET and posT. All you
need to know at this point is that posT is 2322:3”, test</H1>
almost always used with forms. <FORM METHOD="post™

ACTION="http://e-commerce.bus.sfu.ca/ASPTest/
EchoRequest.asp*>

4Create a new HTML document with header

<INPUT TYPE="submit" NAME="‘cmdSubmit"

and body sections. Save it as ey 2 Set the target of the HTTP
FormTest.html. </BODY> request using the ACTION
<HTHLS attribute of the <FORM> tag.
5In the body section, enter the following: =l
NL <BODY>

® Remember: whitespace is ignored in
NL <H1>Form test</H1> HTML and thus the wrapping of your
NL <FORM METHOD=“post” ACTION=“http:// lines within the editor is irrelevant.
e-commerce.bus.sfu.ca/ASPTest/
EchoRequest.asp”>
NL <INPUT TYPE=submit NAME=“cmdSubmit”
VALUE=“Submit”>
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7Test the form using a web browser. When of the HTTP request, as shown in
you press the Submit button, the Echo Figure 25.6.
Response utility will show you the contents

FIGURE 25.6: Create a basic HTML form and test it by sending the HTTP response to the Echo Response
utility.

A Form Test - Microsoft Internet Explorer HE B A Echo Request Utility - Microsoft Internet Explorer HE B
J File Edit “iew Favortes Toolz Help |ﬁ J File Edit “iew Favortes Toolz Help |

j@.@.oﬁ @”j@.@.oﬁ Q @ 7

Back Fanyard Stop Fiefrezh Home Search  Favorites Back Fanyard Stop Fiefrezh Home Search  Favorites

JAgdress I@ \Tutorials\WeMpplication\Deonpy\FormTest.htmlj @Go |J Links ** JAgdress I@ e-commerce.bus.sfu.c:a.-"ASF'Test.-"Ec:hoF!equest.aspj @GD |J Links **

| [E
Form test Echo Request Utility
Submi This Active Server Page extracts and displays the contents of the HTTP —
ubmit 1 Preview the form in the browser. request generated by your web browser,
When the SmeIt bUttOﬂ IS The request sent to the web server contains the following information:

pressed, an HTTP request is
sent to the Echo Request utility. 1. Form fields

+ crocSubret = Subrit z Verify that the value of
the form element

2. Query strings called cmdSubmit is
passed to the server
« (none) y
in the HTTP request.
- ‘?. Client Certificates I_>|;|
|8 Dare [ [ & My Camputer i |8 Dare [ [ @ Intemet i
25.3.3 Basic form elements include the textbox and its cousin, the password
textbox.

A form that simply sends the value of the
Submit button is not particularly useful.
Elements that are typically included on forms
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8Add the following to your HTML document
(after the <ForM> tag but before the Submit
button):
NL <BODY>
NL <H1>Form test</H1>
NL <FORM METHOD=“post” ACTION=“http://
e-commerce.bus.sfu.ca/ASPTest/
EchoRequest.asp”>
NL <P>Textbox: <INPUT TYPE=“text”
NAME="“txtItem” VALUE=“default
value”></P>
NL <INPUT TYPE=submit NAME=“cmdSubmit”
VALUE="“Submit”>
NL </FORM>
NL </BODY>

Make sure you remember the quotation

A marks around the attribute values.
Otherwise, browsers will misinterpret
“default value”.

9Under the textbox you added above, add a
password textbox:
NL <P>Password: <INPUT TYPE=“password”
NAME=“txtPassword”></P>

The form elements above are nested
inside of paragraph tags to space things
out a bit; however, you may choose to
format your page however you like. In
general, it is very difficult to get form
elements to line up nicely. As such, web
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designers routinely place form elements
inside of invisible table cells or use other
formatting tricks. At this stage, you
should not worry about how your forms
look.

1 OSave the file and refresh the form in your
browser.

1 1 Press the Submit button and verify that
the values you typed were sent to the web
server. This is shown in Figure 25.7.

Although the value in the password
textbox is concealed by the web browser,
this feature is merely intended to hide
the value from other people who may be
able to see the web browser. There is no
protection or encryption once the Submit
button is pressed—the password travels
across the network as plain text. See
Section 25.4 for more information on
security and encryption.

25.34 Otherform elements

All the form elements created so far use the
<INPUT> tag with different values for the TYPE
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FIGURE 25.7: Add a textbox and password
textbox to the form.

Press the Refresh button to show the
latest changes to the HTML document.

/ Form Test - Microzoft Internet Explorer

J File Edit “iew Favortes Toolz Help -
& 2,59 @ g
Back Forward Stop  Refresh  Home Search Favorites
J Address I@ ATeaching MateriaI\Tutorials\Web\DrderEntry\FormTest.htmlj 6> Go
=
Form test The VALUE attribute
shows up in the
Texthox: |default walue textbox.
Password: Iwﬂ
‘\ Password textboxes
conceal the characters
as they are typed.
=
|@ Done ’_’_ Iy Computer i

attribute. The possible types of form elements
are summarized below.

TABLE 25.1: Form elements in HTML.

TYPE value Usage

text simple textboxes for names, etc.
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TABLE 25.1: Form elements in HTML.

TYPE value Usage

concealed text for confidential
information such as passwords

password

submit a button required to trigger the
creation of an HTTP request and

send it to a web server

reset also rendered as a button; resets
all form elements to the values
specified in their VALUE attributes
(it any)

radio creates a group of radio buttons of
which only one can be selected
(mutually exclusive options)

creates one or more checkboxes of
which zero or more can be
checked (non-mutually exclusive
options)

checkbox

creates a button the form that is
not assigned any behavior by
default

the element’s value is transferred
to the server, but no field is shown
on the form; can be used instead

of query strings to transfer status
information

button

hidden

The other attributes of the <INPUT> tag, NAME
and VALUE, can take on any values specified by
the creator of the form.
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@ As in all programming endeavors, it is
good policy to adopt a meaningful and
consistent naming policy for HTML
elements.

1 2Add a group of radio buttons to your

form:

NL ..

NL <BODY>

NL ..

NL <P>Password: <INPUT TYPE=“password”
NAME=“txtPassword”></P>

NL <UL>Radio buttons:

NL <LI><INPUT TYPE=“radio”
NAME="“rdoGroup” VALUE=“optl”>Option
1</LI>

NL <LI><INPUT TYPE=“radio”
NAME=“rdoGroup” VALUE=“opt2”>Option
2</LI>

NL <LI><INPUT TYPE=“radio”
NAME="“rdoGroup” VALUE=“opt3”>Option
3</LI>

NL </UL>

NL <INPUT TYPE=submit NAME=“cmdSubmit”
VALUE=“Submit”>

NL </FORM>

NL </BODY>

NL

@ <uL> is a standard HTML tag used to
define an “unordered list” (an “ordered
list” uses the <oL> tag and has numbers
instead of bullets). Each “list item” in the
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list is defined using the <LI>...</LI>
tags. Of course, it is not necessary to nest
radio buttons within a list—you may
format them any way you wish.

1 3Save the document and test the radio
buttons by selecting one of the options.

1 4Send the HTTP request to the server and
observe the result.

Note that all the radio buttons are assigned the
same name yet only one value is assigned to the
rdoGroup field. Aradio button will always
return a single value since the browser prevents
the user from selecting more than one option.
The value of rdoGroup is simply the VALUE
attribute of the radio button that is selected.

Checkboxes are similar to radio buttons, except
that the former permit multiple values to be
assigned to a single form field. Checkboxes are
often used for on-line customer surveys. If
respondents are asked, “which product features
are important?’ and more that one answer is
possible, multiple checkboxes can capture a
multivalued response, e.g., chkFeatures =
{price, quality, service, reputation}

1 5Add a group of checkboxes to your form:
NL ..

NL <BODY>

NL
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<LI><INPUT TYPE=“radio”
NAME=“rdoGroup” VALUE=“opt3”>0Option
3</LI>

NL </UL>

NL <UL>Checkboxes:

NL <LI><INPUT TYPE=“checkbox”
NAME=“chkGroup” VALUE=“optl”>Option
1</LI>

NL <LI><INPUT TYPE=“checkbox”
NAME="“chkGroup” VALUE=“opt2”>Option
2</LI>

NL <LI><INPUT TYPE="“checkbox”
NAME=“chkGroup” VALUE="opt3”>Option
3</LI>

NL </UL>

NL <INPUT TYPE=submit NAME=“cmdSubmit”
VALUE=“Submit”>

NL </FORM>

NL </BODY>

NL

1 GSave the document and test the
checkboxes by selecting more than one of
the options. The results are shown in
Figure 25.8.

25.3.5 Comho hoxes

It is possible to create combo boxes similar to
those created in ACCESs in Lesson 15.

@ “Combo box” is a MICROSOFT term but it is
used here for consistency with the ACCESsS
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material. In the Internet world, such form
elements are typically called “drop-down
lists” or “list boxes”.

The combo box itself is defined by the
<SELECT> tag. The list that shows when the
combo box is activated is defined by one or
more <OPTION>... </OPTION> tags:

« the vaLUE attribute within the option tag
determines the value that is returned if the
option is selected by the user;

« the text within the opening and closing tags
determines what shows in the combo box.

For example, the following tag adds the value
“Option 1” to the list of items in a combo box
called “cboltems”:

NL <SELECT NAME=“cboItems”>

NL <OPTION VALUE=“optl”>Option 1</

OPTION>
NL .. other 1list items..
NL </SELECT>

If the user selects the value “Option 1” from
the combo box, then the value of cboItems is
set to “opt1”. In other words, HTML provides a
means of hiding the key in the <opTION> tag’s
VALUE attribute while showing the user a more
meaningful value in the visible list (recall using
ACCESS to do the same thing in Section 15.3.2.4).

1 7Add a combo box to your form:
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FIGURE 25.8: Create radio button and checkbox groups on the form.

3 Form Test - Microsoft Internet Explorer [_ (O] %] 3 Echo Request Utility - Microsoft Internet Explorer
J File Edit View Favorites Tools  Help | J File Edit View Favorites Tools  Help |
J & =2 @ ot @ i J &« =2 @ ot ‘ @ ?
Back Forward Stop Refresh  Home Search Favorites Back Farward Stop Refresh  Home Search
JAddress I@ 'l,'l,CelIar'l,w0rk'l,Tutorials'|,2np'|,0rderEntry_g?'l,FiIes'l,j Go |J Links ** JAddress I@ e-commerce.bus.sfu.ca.-"ASPTesta"EchoHequej Go |J Links **
3 ]
. . The request sent to the
Password: | 1 Create groups of radio following miormation: The browser allows the
. buttons and checkboxes ' user to select only one J
Radio buttons, on your form 1. Form field radio button, but any
+ © Option 1 : - Form lields number of checkboxes.
e @ COption 2
« € Option 3 o txtltem = default value
o tztPassword = @ The chkGroup field
Checkboxde: » rdoGroup = opt2 contains multiple
+ ¥ Option 1 + chiGroup values. The values
+ " Option 2 z Verify the results by Z é; Zi; correspond the options
+ ¥ Option 3 pressing the Submit v cmdSubot o Submit selected in the form.
/ button.
-
— 2. Query strings =
|&] pone ’_’_ (B Local intranet _A |&] pone |_|_|O Internet v
NL <BODY> NL <OPTION VALUE=“opt2”
NL .. SELECTED>Option 2</OPTION>
NL <LI><INPUT TYPE=“checkbox” NL <OPTION VALUE=“opt3”>Option 3</
NAME="chkGroup” VALUE="opt3”>Option OPTION>
3</LI> NL </SELECT></P>
NL </UL> NL <INPUT TYPE=“submit”
NL <P>Combo box: NAME=“cmdSubmit” VALUE=“Submit”>
NL <SELECT NAME=“cboItems”> NL </FORM>
NL <OPTION VALUE=“optl”>Option 1</ NL </BODY>

OPTION>
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1 8Save the document and test the combo
box. The result is shown in Figure 25.9.
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FIGURE 25.9: Create a combo box (dropdown list) on the form.

/Z Form Test - Microsoft Internet Explorer [_ (O] %]

J File Edit View Favorites Tools  Help |

& w2 9 a4 a m >

Back Forward Stop Refresh  Home Search Favorites

/J Echo Request Utility - Microsoft Internet Explorer

J File Edit View Favorites Tools  Help |

& .- 8 a4 a m >

Back Farward Stop Refresh  Home Search Favorites

JAddress I@ Is'l,2np'l,OrderEntry_Q?'l,FiIes'l,htmIlﬁ,FormTest.htij Go |JLinks >

JAddress I@ :.f,fbrydon.bus.sfu.ca,l’ASPTest,l’EchoRequest.aspj Go |JLinks >

Radio buttons: Create a combo box E The request sent to the web server containg the fallowing 4
. CoOgtiont with three options. infor mation: J
s @ Option 2 1. Form fields The cboItems
o O Option3 S e sem element takes its value

g o tutltem = default val

Checkboms: <OPTION> tag includes . SPesworde gﬁmg gﬁﬁg ﬁ tion
o W Option1 the SELECTED attribute, + sdaCizoup = opt7 @ lected by th P
« I Option2 it is selected by default. " e selected Dy the user.
e ¥ Option 3 o 2:optd

e choltems = opt2
o cmd3ubmit = Submit

Combo box

|@ Done

z Verify the results
by pressing the
Submit button.

’_’_ (B Local intranet

2. Query strings

=
4| | »

|&] pone ’_|_|O Internet v

N KN

25.3.6 Menuforms

Customers will use your application’s main
menu to select the pages they wish to view. For
example, they may wish to update their
customer profile and then logoff. Alternatively,
they may need to view an existing order and

then create a new order. A simple menu for
navigating from page to page (e.g., from
Customer.html t0 Logoff.html) is easy to
create using hyperlinks (recall Section 24.3.3).
However, if the content of the target page is
variable (e.g., one may jump to a new order or
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a particular order created in the past), then a
form-based menu provides greater flexibility.

25.3.6.1 Multiple submit buttons

1 90pen Menu.html for editing and add form
definition tags to the body section. At this
point, set the acTIoN attribute to the Echo
Request utility.

20Add a menu item and a separate Submit
button for each of the choices available to
the user. An invisible two-column table can
be used to simplify the positioning of the
menu items and buttons.

NL <HTML>

NL <HEAD>.. </HEAD>

NL <BODY>

NL ..

NL <FORM METHOD=“POST” ACTION=“http://
e-commerce.bus.sfu.ca/
ASPTest/EchoRequest.asp”>

NL <TABLE>

NL <TR>

NL <TD>Update Customer Profile</TD>

NL <TD><INPUT TYPE=“Submit”
NAME=“cmdCustomer” VALUE=“Go”></TD>

NL </TR>

NL <TR>

NL <TD>View Product List</TD>

NL <TD><INPUT TYPE=“Submit”
NAME=“cmdProduct” VALUE=“Go”></TD>

NL
NL
NL
NL

NL
NL
NL
NL
NL
NL

A\
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</TR>

<TR>

<TD>Add or View Orders</TD>
<TD><INPUT TYPE=“Submit”
NAME=“cmdOrder” VALUE=“Go”></TD>

</TR>

</TABLE>
</FORM>
</BODY>
<HTML>

Use a different descriptive name for each
button (e.g., cmdCustomer, cmdProduct,
cmdOrder, cmdLogoff).

21 Save the file and view it in the browser,
as shown in Figure 25.10.

22Test the menu by clicking on different Go
buttons. As the Echo Request utility shows
in Figure 25.11, the name/value pair for the
button that is pressed—and only the button
that is pressed—is transferred to the server.

®

In a subsequent lesson, you will write a
server-side script to determine which
button was pressed and transfer the user
to the appropriate page. For now,
creating the menu items and buttons is
sufficient.
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FIGURE 25.10: Create a form-based menu for the application.

& menu.html - Notepad I [=] B3

File Edit Format Help

Create a form to transfer different

<H2>Kitchen Supply Co. Extranet: HMain Henu</H2>
<FORH HETHOD=""post"

<TABLE>
<TR>
<TD>Update Customer Profile{/TD>

<TDY<INPUT TYPE="Submit" NAME="cmdCustomer’ UALUE="Go"></TD>

values to the web server depending on
which Submit button is pressed.

-

ACTION="http://e-commerce.bus.sfu.ca/ASPTest/EchoRequest.asp">

/J Kitchen Supply Co. Extranet: Main Menu - Microsof._. [Ij[=] E3

J File Edit “iew Favortes Toolz Help |

j@.@.oﬁ Q@ 7

Back Fanyard Stop  Refresh  Home Search

J Address I@ ing Material\TutoriaIs\Web\DrderEntry\Menu.htmlj @ Go

EKitchen Supply Co. Extranet

Main Menu

Update Customer Profile Go

| The ACTION attribute should be
set to the name of the web server
that you are using.

25.3.6.2 Menu items and comho hoxes

The menu in Figure 25.10 is incomplete because
the user has no means of indicating whether she
wants to create a new order or view an existing
order (i.e., an order that has already been
processed or one that has been started by not
yet finalized). If the user wants to view an
existing order, then she must have some way of

View the
View Product List El resulti ng
AddorView Oners [Go menu page.
Log Off System El
=l
|@ [one ’_ ’_ My Computer i

telling the system which order (remember, a
customer may have placed many different
orders in the past).

To correct this shortcoming, you can add a
combo box that lists all the existing orders
(using some compact naming convention, such
as order date) plus an option for creating an
entirely new order.
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FIGURE 25.11: The name/value pair of the
selected item is transferred to the server.

/3 Echo Request Utility - Microsoft Internet Explorer  [HI[=] E3

J File Edit “iew Favortes Toolz Help |
j G ) oa
Back Fanyard Stop  Refresh  Home Search
JAgdress I@ hitp:/ Alocalhost/Request T est/E choRequest. asp j @Go
=l
1. Form fields
» cmdOrder = Gr i o J
N The “Add or View
2. Query strings Order” item was
selected from the
+ (nome) menu.
3. Client Certificates
« (none)
1 | _’l_l
|@ Done ’_’_ 2 Local intranst i

23In the “Add or View Orders” table cell,
add the following code to create a combo
box:

NL

NL
NL
NL
NL

<FORM METHOD=“POST” ACTION=“http://
e-commerce.bus.sfu.ca/ASPTest/
EchoRequest.asp”>

<TABLE>

<TR>
<TD>Add or View Orders
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NL <SELECT NAME=“cboOrderID”>

NL <OPTION VALUE=0>(new order)</
OPTION>

NL <OPTION VALUE=1>15 May</0PTION>

NL <OPTION VALUE=2>21 May</0PTION>

NL </SELECT>

NL </TD>

NL <TD><INPUT TYPE=“Submit”
NAME=“cmdOrder” VALUE=“Go”></TD>

NL </TR>

NL ..

NL </TABLE>

NL </FORM>

A | have added the combo box to the same

table cell (that is, within the same
<TD>..</TD> tags) as the prompt “Add or
View Orders”. For this to work, you must
remember to delete the closing </Tp> tag
at the end of the prompt and add a new
one at the end of the </sELECT> tag. Of
course, you can format your menu page
anyway you like.

This combo box above assumes that two orders
(with order1Ds of 1 and 2) have already been
entered into the system. Since it is not possible
to have an orderip of zero, the 0 option value
is used to indicate a new order.

24Test the menu by selecting a value from
the combo box and clicking the appropriate
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Go button. One possible outcome is shown
in Figure 25.12.

FIGURE 25.12: Add a combo box to the menu to specify which order to view or update.

J kitchen Supply Co. Extranet: Main Menu - Microsoft Internet E... [i[=] E3

/ Echo Request Utility - Microsoft Internet Explorer

J File Edit View Favorites Tools  Help | J File Edit View Favorites Tools  Help |
J<=.=>.°ﬁ@”Jc=,=>,°ﬁ@”
Back Forward Stop Refresh  Home Search Favorites Back Farward Stop Refresh  Home Search Favorites
JAddress I@ orials'l,2np'l,OrderEntry_g?'l,FiIes'l,htmIZ'l,menu.htmlj Go |JLinks > JAddress I@ e-commerce.bus.sfu.c:a.-"ASF'Test.-"Ec:hoF!equest.j Go |JLinks >
=l ;I
. ] This Active Server Page extracts and displays the contents of the
Kitchen Supply Co. Extr: 1 S.eleCt an order to HTTP request generated by your web browser, If vou filled in a
view from the combo form and pressed the submit button, then the HTTP request wil
Updats Customer Profile & box and click Go. contain all the infarmation on your form, .
View Product List El The request sent to the web server contains the following
information:
Add ot View Orders | (new arder) 'l El
1. Form fields
Log Off System - El
e choOrderlD =1
o cmdOrder=Co
. Verify that the correct
2. Query strings 2 OrderID valueis
C . (nong) passed to the server. r
|&] pone ’_’_ (B Local intranet v |&] pone |_|_|O Internet v
By using a form to create the main menu, you 2. The order that the user wishes to view has
are able to pass the server more information OrderID=2.

than if a simply hyperlink were used. In
Figure 25.12 for instance, the server is sent two
pieces of information:

1. The user wishes to view an order
(cmdOrder=Go).
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254 Discussion

254.1 Security concerns

In Figure 25.7, you sent a password over the
public Internet to a web server. In travelling to
the web server, the IP data packets carrying the
HTTP request could have been routed through
many different sub-networks and computers.
Since HTTP is a plain-text protocol, all field/
value pairs are easily read by so-called “packet
sniffers”. A packet sniffer is a program that can
extract data from the stream of IP packets
travelling along a network.

Although reading all the network traffic passing
through a router or server would involve a fair
bit of sniffing, it is fairly straightforward to
create a program that watches for field names
such as “txtCreditCardNo” or the
characteristic sequences of digits that prefix
credit card numbers.

254.2 Encryption

To get around the problem, most confidential
information is now encrypted by the browser,
sent over the network, and decrypted by the
target web server. A packet sniffer looking at
the contents of the HTTP request would only
see a jumble of characters (“cipher text”) in
the place of well-defined field/value pairs.
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There are different standards for encryption
and authentication, but the most common on
the Internet at this time is the secure sockets
layer (SSL). Although it is possible—in principle—
to decrypt streams of encrypted data, it makes
little economic sense in practice to even try.

25.5 Application to the project

25Add a form to your login page and set its
ACTION attribute to point to the Echo
Request utility (this will be changed later).

26Add a textbox called txtuserName.

In Section 25.3.3, you created a textbox
with the vaLuk attribute preset to
“default value”. The user could replace
the initial value by typing something into
the form field. It is important to note,
however, that providing an initial value to
the vALUE attribute is optional. Indeed, in
the context of a textbox for a user name,
use of a default value makes little sense
(unless you can somehow guess who the
user is before she visits your site).

27Add a password textbox called

txtPassword.
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28Add a submit button called cmdsubmit.
Its vaLUE attribute should be set to
“Submit”.
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A Lesson 26: Server-side scripting

26.1 Introduction: creating content
dynamically

As you discovered in Section 24.3.5,
maintenance of a product list using HTML is a
labor-intensive, mind-numbing experience—
every change to price or inventory information
involves searching through the HTML table cells,
making the changes manually, and publishing
the updated file to the web server.

@ Although it is possible to use the Save as
HTML within AcCEss to automatically
generate an HTML table containing
product information, the resulting
document is static. If a price is changed
or a new product is added, the “save as”
procedure must be repeated.

A better approach is to have the server create
the product list dynamically, the moment it is
requested. In this way, the most recent
database information is used.

26.11 Scripting basics

Although there are a number of different ways
to create documents dynamically on the server

© Michael Brydon (mjbrydon@sfu.ca)
Last update: 06-Oct-22

using scripts (small programs), the process
typically involves the following steps:

1. The user clicks on a link to a document. The
user’s browser generates an HTTP request
and sends it to the web server in the normal
way (recall Lesson 25).

2. The server receives the request and
retrieves the document file requested by
the browser. If the file has a non-HTML
extension, it is pre-processed before being
transferred to the browser.

3. During preprocessing, the server checks for
special non-HTML tags and programming
code (e.g., VBSCRIPT, COLDFUSION, JAVA).

4. If special tags are found, the server
processes them. For example, if the tags
are VBSCRIPT, the VISUAL BAsIC code they
contain is executed by the ACTIVE SERVER
PAGES (ASP) processor. If the tags contain
COLDFUSION MARKUP LANGUAGE (CFML) queries,
the SQL statements are executed by the
COLDFUSION processor.

5. In most cases, the code within the special
tags returns a result, such as a calculation
or a database lookup. The server replaces
the special tags with the result before the
document is sent to the client.

1o0f 18
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Since all the work is done on the server, this
process is called “server-side scripting”. After
all the server-side processing is complete, the
document sent to the browser is plain HTML.
Users have no way of knowing that the
document showing in their browser contains
content that was generated dynamically in the
instant it took the server to respond to the
request.1

26.12 Asimple example

Consider the following VBSCRIPT embedded
within standard HTML tags:

NL <HTML>

NL <HEAD>..</HEAD>

NL <BODY>

NL <P>The sum of 3 and 5 is:

<%= 3+5 %></P>
NL </BODY>
NL </HTML>

The the code within the special script tags
<%... %> is executed by the ASP processor and
replaced by the result. Thus, the HTML that the
browser receives is simply:

NL <HTML>

1 “Instant” is a relative term. When the amount of
processing done by the server is considerable (e.g.,
searching for a cheap flight on EXPEDIA.COM), the
delay in returning a page to the user can also be
considerable.

Introduction: creating content dynamically
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NL <HEAD>..</HEAD>

NL <BODY>

NL <P>The sum of 3 and 5 is: 8</P>
NL </BODY>

NL </HTML>

@ The ability to mix executable code within
the structure and format of an HTML

document facilitates a straightforward
division of labor: The look and feel of the
page can be created in plain HTML by
artists and web design specialist. Then,
programmers and database specialists can
insert scripting tags within the HTML to
enable dynamic generation of content.

26.1.3 The preprocessor

In this lesson, you will use the ACTIVE SERVER
PAGES (ASP) functionality that is bundled with
MICROSOFT’s INTERNET INFORMATION SERVER (lIS) to
build some simple server-side scripts.2

To complete these exercise, you must be
able to place ASP files into an IIS web
server directory and access the directory
with a web browser. An ASP-capable
“personal web server” is included with
MICROSOFT WINDOWS and is useful for

Z Do not confuse ACTIVE SERVER PAGES with “Application
Service Provider”—another popular Internet term
that uses the same acronym.
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building and testing web sites when you
do not have a persistent Internet
connection to a server.

Although ASP supports the use of a number of
scripting languages, we are going to focus on
VISUAL BASIC SCRIPTING EDITION (known as
VBSCRIPT). VBSCRIPT is a simplified subset of
VISUAL BAsiC similar to the VBA language used in
Lesson 18.

26.2 Learning objectives

@ create dynamic web pages using
MICROSOFT’s ACTIVE SERVER PAGES
technology

® understand the essentials of server-side
scripting

@® use VBSCRIPT within ASP pages

® understand the Response object and

how is it used to send information to
browsers

@ understand the Request object and how
is it used to receive information from
browsers

® understand how server-side scripting
differs from CGI programming

Learning objectives
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26.3 Exercises

An ASP file is a plain-text file, virtually identical
to an HTML file. There are two important
differences, however:

1. ASP files end with an .asp extension.

2. ASP files can contain scripting tags in
addition to plain text and HTML tags.

26.3.1 Asimple example

In this section, you will create a simple ASP file
and review some basic programming constructs
such as looping and branching.

1 Use a text editor to create a new file. Add
the basic HTML elements to the document
(header, body, title)

@ To save time, you might want to create a
file called skeleton.html that contains
the core HTML tags. You can cut and paste
from this file whenever you need to
create a new document.

ZIn the body, enter the following ASP and
HTML code:
NL <HTML>
NL <HEAD>..</HEAD>
NL <BODY>
NL <P>The sum of 3 and 5 is:
<%= 3+5 %></P>
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NL </BODY>
NL </HTML>

3Save the file as AsPTest.asp.

Remember to use the asp extension
instead of html for files containing
scripting language commands. If the asp
extension is not used, the web server will
not preprocess the ASP tags and VBSCRIPT
code will simply be transferred to the
browser as plain text.

Recall that in Lesson 24, you could preview
HTML-only documents by opening the files
without going through a web server: you simply
used File — Open in your browser or double-
clicked on the file. In contrast, ASP files must
be accessed through the server in order for the
VBSCRIPT code to be executed. Hence the name
“server-side scripting”.

4Copy your local copy of AsPTest.asp to the
web server you are using for the remainder
of the project.

From this point forward, the “publish”
step will be implied. Ever time you make
a change to your local copy of a file, you
must publish the change to the web
server. Of course, if you are running a
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local web server, you can omit the
publishing step entirely.

5Type the URL of the AsPTest.asp document
into the address bar of your browser and
verify that the script executed property.
This is shown in Figure 26.1.

The URL should be of the form: http://

<server name>/<directory>/
ASPTest.asp.

26.3.2 Using the Response object

Programming in the ASP environment requires
an understanding of ASP’s built-in objects. In
this section, you will take a brief look at the

Response Object.

26.3.2.1 The Write method

6Edit the script in AsPTest.asp to read:
NL <HTML>
NL <HEAD>..</HEAD>
NL <BODY>
NL <P>The sum of 3 and 5 is:
<% Response.Write (3+5)%></P>
NL </BODY>
NL </HTML>

Ensure that you do not include the equals
sign after the opening <% tag.
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FIGURE 26.1: Use NOTEPAD to create an ASP document containing a v
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ery short VBSCRIPT expression.

CT G - ] B[] Publish the ASP file to
File Edit Search Help
TR | your web server and
open it in a browser. Select
SHEAD View — Source
<TITLE>ASP Test</TITLE> 4
</HEAD> /J ASP Test - Microzoft Internet Explorer (OI’ yOUI’ bl’OWSGI’ S
<BODY> J File  Edit “lew Favortes Tools Help | eqUiValent) tO VieW
<P>The sum of 3 and 5 is: <%= 5+3 zx;P)j & O Ala the plain HTML
</BODY> Back Farnvad Stop  Refresh  Home Search Sent by the Web
1 Embed a short | Address [&] 114256 M7 01 i/ Uiy 1ASP T s asp =] @6e server.
<AHTHL> VBSCRIPT expression =
within the body of the The sura of 3 and 5 is: 8
document. Fil= Edt Search Help
<HTHL> =l

When preprocessed on <HEAD>

the server, the script is <TITLE>ASP Test</TITLE>

evaluated and replaced </HEAD>

with the result of the <BODY>

expression. > <P>The sum of 3 and 5 is: 8</P>

</BODY>
|&] Done ’_’_|O Internet |</HTHL> =

The Response object provides a means of
controlling the web server’s HTTP response to
the client. For example, the write () method
writes a string of text directly to the browser.
@ The equals sign you used in Section 26.3.1

is shorthand for the write () method. In
other words, <%= “Hello” %> and

<% Response.Write(“Hello”) %> are
equivalent.

You use the Response.Write () method

whenever you need to dynamically evaluate an
expression and output the result to the browser.
For example, you can combine VBSCRIPT looping
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constructs with HTML to generate a variable-
length list of items.

7Add the following to the ASP document:
NL <BODY>
NL <P>The sum of 3 and 5 is:

<% Response.Write (3+5)%></P>
NL <UL>List:
NL <% For i = 1 To 5 %>
NL <LI>This is item:

<% Response.Write (i) %></LI>

NL <% Next %>
NL </UL>
NL </BODY>

Notice how it is possible to intermix scripting
code and HTML. For example, a For.. Next
statement is normally treated as a single long
statement. However, it is possible to suspend
the statement after the For part (using a
closing tag %>), enter some HTML, and pick up
the statement again (using an opening tag <%)
for the Then part. In this way, the HTML within
the loop is written to the browser every time
the loop executes.

8If necessary, transfer the modified file to
the web server and verify the results, as
shown in Figure 26.2.
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26.3.2.2 The Redirect method

Another useful Response object method is
Redirect. The Redirect method is used to
immediately send the user’s browser to a
different URL.

9Enter the following VBSCRIPT code at the top
of your document, before the <aTML> tag:
NL <% Response.Redirect
“MyFirst.html” %>
NL <HTML>
NL ..
NL </HTML>

1 OSave the change and view AsPTest. asp
in the browser. It should immediately
transfer you to the URL passed as a
parameter to the Redirect method.

If you do not have a page called
MyFirst.html (Created in

Section 24.3.2.2), the redirect will fail
and will return an HTTP 404 (page not
found) error.

The Redirect method fails if it is
executed after anything has been written
to the HTTP response. As such, it must be
located at the top of the document
before any HTML tags, including <HTML>.
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FIGURE 26.2: Use a VBSCRIPT looping construct and the Response. Write method to create a variable-

length list.

Enclose the first half of the For...
Next statement in script tags.

2

The shorthand
version of the
Write method can
be used

;/m; instead:<s= i %>.
1

Enclose the last half

of the For.. Next

statement in script
tags.

)

1 To 5 %>
<LI>This is item:
<% Response.Write(i) %></LI>

<% Next %>

</BODY> ;

<AHTHL>

A simple redirect such as this is of little use.
However, when combined with the conditional
branching construct in VBSCRIPT (the I£... Then
statement), the redirect feature can be used to

NL

NL

control access to pages and the flow of a web- NL
based application. NL
NL

1 1 Modify the redirect statement so that it NL

is conditional on the value of a query string,
LI (short for “log in”):

Write the list tags in normal HTML but use the
Response .Write method to include the value of i.

3 ASP Test - Microzoft Internet Explorer M= 3
J File Edit “iew Favortes Toolz Help |
G A -
Back Fanyard Stop | Refresh  Home
| Address @] hitp: ~localhost/ASPTutorial/4SFTestasp 7| @ Go
=
The swraof 3and 5is: &
List: Everything within the
| Tusisien ] For.. Next
. iz iterm: 2 n q
» This is tera: 3 statement is written to
» This is itern: 4 the browser when the
»  This iz itern: 5

loop repeats.

S

|@ Done ’_’_ 2 Local intranst

<% If
Request.QueryString.Item(“LI"”) <>
“True” Then

Response.Redirect “MyFirst.html”
End If %>

<HTML>

</HTML>
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1 2Add the following query to the end of the
URL in your web browser’s address field:
NL http://... /ASPTest.asp?LI=True

1 3Press the Enter key to view the results,
as shown in Figure 26.3.

FIGURE 26.3: Add a “logged in” query string
to the end of the URL.

1 Append a query string/value pair to the end of
the URL (you may be using a different server).

/J ASP Test - Microzoft Internet Explorer

J File Edt “iew Favortes Toolz Help

@ 3

J - (%] A
Back For Stop  Refresh  Home Search

| Address ] hitp.//localhost/ASPT oriald4SPTestasp?Li=Tue 7| @ Go

+ =l

Since the value of LI is

The swraof 3and 5is: &

List:

« This is itera: 1 “True”, the Redirect
- Thisisdem 2 method is skipped and
 The b d the remainder of
+ This s ite: 5 ASPTest.asp is sent
to the browser.
|
|@ Done ’_’_ 2 Local intranst i

1 4Change the query string to read:
NL ... ASPTest.asp?LI=False
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1 5You should be transferred to the URL
specified for the Redirect method.

In this way, users are prevented from viewing
the contents of AsPTest.asp unless the correct
query string and value are passed in the URL.

26.3.3 Using the Request ohject

In Lesson 25 you learned about using query
strings and forms to generate HTTP requests
and send them to a web server. Using a second
built-in ASP object—the Request object—you
can extract the information contained in HTTP
requests and use it in server-side processing.
For example, in the previous section, you used
the Request object to extract the value of the
LI query string sent by the client. The value
was then used by the server to make a simple
decision whether to redirect the user.

26.3.3.1 Request object collections

The Request object takes all the information in
the HTTP request and organizes it into tidy
collections. For our purposes, the two most
important collections are

* QueryString — contains the query/value
pairs appended to the URL, and

» Form — contains the field/value pairs sent
when the form’s Submit button is pressed.
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Like all collections, the contents of the
QueryString and Form collections can be
accessed using the 1tem method combined with
the name of the key that uniquely identifies the
item.

For example, assume a form has the textbox
shown below:
NL <HTML><BODY>
NL <FORM METHOD="POST”
ACTION=“demo.asp”>
NL <INPUT TYPE="“text”
NAME=“txtUserName">
NL <INPUT TYPE=submit NAME=“cmdSubmit”
VALUE=“Submit”>
NL </FORM>
NL </BODY></HTML>

When the Submit button is pressed, the
Request object containing the QueryString
and Form collection is sent to the page specified
in the acTIoN attribute (in this case, a file
called demo.asp).

Within demo.asp, it is possible to extract and
use the values contained in the Request object.
For example, in the code below, the user name
entered into the form is saved to a local
variable (strUserName) and then converted to
uppercase:

NL <HTML>

NL <HEAD><TITLE>Demo.asp</TITLE><HEAD>

NL <BODY>
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NL strUserName =

Request.Form.Item(“txtUserName”)
NL <P><%= UCase (strUserName) %></P>
NL </BODY></HTML>

@ Of course, there is a shortcut: Since Item

is the default method for all collections in

ASP, you can omit it and use the following
syntax instead:

NL strUserName =
Request.Form(“txtUserName”)

26.3.3.2 Processing forms

In this section, you will create an ASP page that
contains a mock authorization routine for the
login page you created in Section 24.5. The
routine is “mock” because true authorization
requires database access, which we have not
yet covered.

1 6Create a new ASP file called

Authorize.asp.

Since the authorize.asp page will
contain ASP code only (no HTML) do not
add the <HTML>, <HEAD>, and <BODY>
tags.

1 7Enter the following VBSCRIPT code to
implement the mock login decision process.
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The resulting ASP file is shown in
Figure 26.4.
NL <%
NL strUserName=Request.Form.
Item (“txtUserName”)
NL strPassword=Request.Form.
Item (“txtPassword”)
NL If strUserName=strPassword Then
NL Response.Redirect “Menu.html”
NL Else
NL Response.Redirect “Login.html”
NL End if
NL >

In the code above, the values from the form are
assigned to local variables (strUserName and
strPassword). The only reason the local
variables are used is to simplify the I£... Then
statement; they could just as easily have been
omitted and Request.Form.Item(..) used
instead.

@ In VBSCRIPT, variables do not have to be
declared before use. Contrast this with
the use of the pim statement in VBA (see
Section 18.3.4.1).

The mock login procedure is as follows:

« If the user’s user name and password are
identical, then the user is transferred to the
application’s main menu.
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FIGURE 26.4: Create a mock authorization
routine using VBSCRIPT.

Save the two field values
as local variables.

I[=] E3

#J authorize.asp - Notepad
File Edit\ Format Help

<% A =]
strUserName=Request.Form.
Item{"txtUserHame"}
strPassword=Request.Form.
Item{"txtPassword")
If strUserHame=strPassword Then
Response.Redirect "Menu.html"
Else
Response.Redirect "Login.html"
End if

%> Use the local variables in a
simple authorization routine.

@ VBSCRIPT does not have separate data types

(string, integer, etc.) and does not require variable
declaration. As such, you must be careful not to
misspell the names of variables in your code.

« If the user name and password are not
identical, the user is transferred back to
the login page.

Of course, we will change this later, but it is
sufficient for our current purposes.
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If you did not create a Menu.html page in
Section 24.5, you will get an HTTP 404
(page not found) when the authorization
succeeds.

1 8Edit the Login.html file you created in
Section 25.5. Replace the existing value of
the acTION attribute with the relative URL
of the new ASP page:

NL <HTML>

NL ..

NL <FORM ..

NL ..

NL </HTML>

ACTION=“Authorize.asp”>

1 9Test your login-authorization pages by
typing in different combinations of user
names and passwords.

26.34 Dealing with statelessness

There are two fundamental shortcomings with

the current authorization scheme (apart from

its simplicity, of course):

1. If the authorization fails, the user is simply
returned to the login page with no
explanation

2. The authorization mechanism can be
bypassed by simply typing the URL of the
menu page directly into the browser.
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Remember that HTTP is a stateless protocol.
What that means is that the web server simply
serves up pages without any memory of which
user has viewed which pages. In the
authorization routine that you have created,
the user is redirected back to the login page on
authorization failure; however, the web server
has no memory of how the user got to the login
page. As a consequence, it is up to the
application designer to build memory into the
application. A simple way to accomplish this is
to use query strings.

20Change the file name extension of
Login.html t0 Login. asp.

@ Since you will add some VBSCRIPT code to
the login page, it must have an .asp
extension. Otherwise, the code will be
ignored by the web server.

21 Open Login.asp in your editor.

22Add the following conditional heading
before the form. You may choose to add
heading tags or other formatting.

NL <HTML>

NL ..

NL <BODY>

NL <H3><% If Request.QueryString.

Item(“LI”) = “Fail” Then
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NL Response.Write (“Login incorrect:
please try again”)

NL Else

NL Response.Write (“Please enter your

user name and password”)
NL End If $></H3>
NL <FORM .. ACTION=“Authorize.asp”>
NL ..
NL </FORM></BODY></HTML>
® Another way to accomplish this without
using the Response.Write method within
the code is to keep the HTML code outside
of the scripting tags. For example, the
code below yields the same result:

NL <HTML>

NL ..

NL <BODY>

NL <% If
Request.QueryString.Item(“LI"”) =
“Fail” Then %>

NL <H3>Login incorrect: please try

again</H3>
NL <% Else %>
NL <H3>Please enter your user name

and password</H3>
NL <% End if %>
NL <FORM .. ACTION=“Authorize.asp”>
NL ..
NL </FORM></BODY></HTML>
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With the addition of this code (either of the
variations above will work), the login page will
include an error message whenever the request
contains the query/value pair LI=Fail. If
request contains a different value for L1, or if
LI is undefined, then the page will contain a
simple instructional message.

23Edit Authorize.asp and add a query
string (recall Section 25.3.1) to the redirect
statement for failed authorization:
NL <%
NL strUserName=Request.Form.
Item (“txtUserName”)
NL strPassword=Request.Form.
Item(“txtPassword”)
NL TIf strUserName=strPassword Then
NL Response.Redirect “Menu.html”
NL Else
NL Response.Redirect
“Login.asp?LI=Fail”
NL End if
NL %>

Remember to change Login.html to
A Login.asp in the redirect statement.

24Test your application to ensure that the
conditional heading is working correctly.

By carrying the value of the query string L1
from one page to the next, a primitive form of
memory has been added to the application.
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26.3.5 Rohust authorization

A robust authorization mechanism is one that
cannot easily be defeated or bypassed. As it
now stands, our authorization mechanism can
be side-stepped by typing Menu.html into the
browser’s address window.

It would be straightforward to add a conditional
redirect to the start of the menu file using
VBSCRIPT:

NL <% If Response.QueryString(“LI”) <>

True Then

NL Response.Redirect “Login.asp”

NL End If %>

NL <HTML>

NL ..

NL </HTML>

However, this provides very little additional
protection since a knowledgeable user could
simply type Menu.asp?LI=True into the
browser’s address window.

There are at least two ways around this
problem:

1. Use a hash function to generate a value for
LI that is difficult for users to guess. For
example, instead of setting LI=True, the
hash function would generate a longer value
such as LI=FJ910392xZz381847292873086
that could also be independently generated
and verified on subsequent pages.
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2. Use ASP’s built-in session object to read
and write session-level variables on the
server.

In the following sections, we will explore the
use of hash values and query strings. In
Lesson 27, we will use ASP’s session-level
variables to implement a slightly different
authentication scheme.

26.3.5.1 Creating a hash function

A hash function is simply a function that takes
some known values and transforms them into a
jumbled “hash” of digits and/or characters.

25Make the following changes to
Authorize.asp, as shown in Figure 26.5:
NL <%
NL strUserName=Request.Form.
Item (“txtUserName”)
NL strPassword=Request.Form.
ITtem (“txtPassword”)
NL TIf strUserName=strPassword Then
NL strHash = CStr (CLng(Date)* 3317)
NL Response.Redirect “Menu.html?LI="
& strHash
NL Else
NL Response.Redirect
“Login.asp?LI=Fail
NL End if
NL %>
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FIGURE 26.5: Generate a hash value when
authorization is successful.

1 This hash value simply transforms the
current date into a long numerical value.

File Edit |Search Help

<% =

strUserName = Request.Form.Item{"txtUserHame™}

strPassygrd = Request.Form.Item{"txtPassword")

If strUserHame = strPassword Then
strHash=CStr{CLng({Date)*3317)
Response.Redirect "Menu.asp?LI="" & strHash

Else
Response .Redirect "Login.asp?LI=Fail”

End If
%>
Pass the hash value to the
target page using a query string.
] ol

This code calculates an extremely simple hash
value and appends it as a query string to the
redirection URL. The elements of this particular
hash function are:

e Date() is a built-in function that returns
the current date. The underlying
representation for dates and times is
numeric.

Exercises
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e CLng() is a built in function that converts a
number into a long integer. In this case, it
converts the number returned by the
Date () function.

e 3317 is just an arbitrary multiplier

e cstr () is a built-in function that converts
any data into a string of characters.

Like all hash functions, this one takes one or
more publicly known values (the current date)
and transforms it in a (hopefully) non-obvious
way into a longer series of digits. Since the
same hash function can be calculated on other
pages and compared to the value being passed
around in the query string, it is possible to
identify users who have logged in successfully.

26.3.5.2 Using a hash value to confirm authorization

In this section, you will recalculate the hash
value in the menu page and compare it to the
value passed in the query string. If they are the
same, then it is likely that the user was properly
authorized by the code in Authorize. asp.

26Rename Menu.html tO Menu.asp and
open the file for editing.

27 7dd the following code to the top of the
file, as shown in Figure 26.6:

NL <%

NL strHash=CStr (CLng(Date) *3317)
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NL If Request.QueryString.Item(“LI")
<> strHash Then

NL Response.Redirect “Login.asp”

NL End If

NL &>

NL <HTML>

NL ..

NL  </HTML>

280pen Authorize.asp for editing and
replace the reference to Menu.html with
Menu. asp.

If the hash value passed in the query string is
not identical to the hash value calculated on
the menu page, the user is redirected to the
login page.

If you make a typographical error and the
hash function you use in Authorize.asp
is different from the one in Menu. asp,
you will never see the menu. Instead,
each time you will be immediately
redirected to the login page. Such
redirection bugs can be tricky to diagnose
because you are immediately transferred

off the page with the error during testing.

Naturally, an authorization mechanism based on
visible hash values is only useful if the hash
function is secret and is very difficult to guess.
In this example, the hash values change every
day. However, the values change in such a

Discussion
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predictable and linear manner that it would be
very easy for a hacker to induce the hash
function and gain unauthorized access to the
application.

There is an entire science devoted to the
creation of difficult-to-guess hash
functions. In general, the function should
generate long values that have a highly
non-linear relationship with the inputs.

A You might be tempted to pass a simple

authorization string (e.g., LI=True) via a
hidden field in a form (revisit
Section 25.3.4 for more information on
different field types in HTML). Although
hidden fields are “less visible” than query
strings, they are in plain view in the
form’s HTML source. As such, they provide
no more security than query strings.

26.4 Discussion

26.41 Server-side scripting and CGI

The earliest web servers used a mechanism
called the Common Gateway Interface (CGIl) to
allow the web server to interact with other
server-side programs. The difference between
CGI programming and server side scripting is
that in server-side scripting:
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FIGURE 26.6: Create a conditional redirect feature that compares a hash value to a value passed in a
query string.

Recalculate the hash value using
the same secret hash function.

1

File Edit Search Help

<% =

strHash=CStr{(CLng({Date)*3317}))

If Request.QueryString.Item{"LI") <> strHash Then
Response.Redirect “Login.asp"

End If

%>

<HTHL>

<HEAD>

<TITLE>Kitchen z Compare the calculated hash

</HEAD> value to the one passed in the

<BODY> query string. If they are different,

<H2>Kitchen Suy redirect to the login page.

<H3>Hain Henu<

</BODY>

<FHTHL>

Kl o

« the client requests a document containing
special tags and code interspersed within
the page’s HTML structure; and

« the code is executed on the server before
sending the document to the client.

In CGI programming, the URL in the client’s
HTTP request is not a document at all, but the
name of an executable program in a special
directory on the server (e.g., http://<server

/J Kitchen Supply Co. Extranet: Main Menu - Microsoft Inte... [I[=] E3

J File Edit “iew Favortes Toolz Help |
L, ¥
S ) | &
Back Fanyard Stop  Refresh  Home Search
JAgdress I@ hitp: #flocalhost/ASPT utorial/Menu. asp?LI=1 20676267 j @Go

=

EKitchen Supply Co. Extranet

Main Menu

Update Customer Profile

Wiew Proc @

Add or Vi

o

To side-step the authorization feature
by typing the URL directly into the
browser, the user would have to

Log O § guess the correct hash value.

|@ Done

’_’_ 2 Local intranst s

name>/cgi-bin/run_me). When the server
receives the request from the client, the
program is executed. Since the CGI program is
not embedded within an HTML document, it is
the CGI program’s responsibility to “write” a
response that can be sent back to the client.
That is, the CGI program must do its task (e.g.,
perform a database lookup) and generate all
the HTML text to be sent back to the browser.
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Although server-side scripting is less wasteful of
server resources (a major consideration when
the potential exists for thousands of users to
access your site at the same time) and is easier
to create and deploy than CGlI, CGl is still
widely used. One reason for its longevity is that
it is a vendor-independent standard that is
bundled with all web servers. ACTIVE SERVER
PAGES is freely bundled, but only with the
MICROSOFT’S INTERNET INFORMATION SERVER'.
CoLbFusIoN is available for a wider range of web
servers, but is sold as a separate product. CGl is
free.

® A number of cross-platform open-source

server-side scripting languages have
emerged, including PHP (see
www. php.net) and JAVA SERVER PAGES
(JSP). Although the format of the tags and
the syntax of the language varies
depending on which scripting
infrastructure you use, the basic
principles of server-side scripting are
identical in ASP, CoLDFusioN, PHP, and JSP.

Another reason for CGl’s continued use is the
shear bulk of legacy code written for CGI
applications. Although a CGI program can be
written in just about any language (C++,

T CHILLISOFT sells a product that provides an ASP
functionality for non-IIS web servers.

Application to the project
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FORTRAN, VISUAL Basic), a freely available
interpreted language called PERL caught on
early as an easy way to parse text and
dynamically create HTML (remember, the
output of a CGI script is sent back to the client,
not an intermediate page, as in ASP).

26.5 Application to the project

29Create a new ASP file called
Menu_process.asp to process the
information passed to the server by the
menu page.

HINT:  You can use the 1f... ElseIf... construct
to check whether specific name/value
pairs were passed in the HTTP request.
For example:

NL <%

NL If Request.Form(“cmdCustomer”)="Go"”
Then

NL strRedirect="Customer. asp”

NL ElseIf
Request.Form(“cmdProduct”)="Go”
Then

NL strRedirect="ProductList.asp”

NL ElseIf
Resquest.Form(“cmdOrder”)="Go” Then

NL strRedirect="Order.asp”

NL ...

NL End If
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NL Response.Redirect strRedirect
NL %>

@ VBSCRIPT also supports a Select.. Case..
End Select construct that is functionally
identical (but slightly more elegant) than
the E1seIf construct.

Application to the project
18 of 18
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21.1 Introduction: Dealing with
statelessness (part 2)

In Section 26.3.4, you used a query string to
maintain state information across different
pages of your web application. Specifically,
when the user entered the correct user name
and password, the state variable LI was set to
“True” and passed from page to page in the URL
(e.g.,http://../ASPTest.asp?LI=True). Thus,
it was possible for the server to recognize the
users logged-in “state” even though the TCP/IP
connection used by the Internet is stateless.

Of course, one downside of using query strings
(or even hidden fields) to pass sensitive state
information (such as whether the user has been
authenticated) is that this information is in
plain view. Thus, in order to make it more
difficult to bypass the authorization logic, we
changed the value of LI from “True” to
something less obvious (a hash value) in
Section 26.3.5.

The use of hash values and query strings is
extremely common on the Internet (just log in
to a site that retains state information such as
www . expedia.com and examine the contents of
your browser’s URL window). However, server-
side scripting environments (such as ASP and

© Michael Brydon (mjbrydon@sfu.ca)
Last update: 06-Oct-22

JSP) provide a simpler mechanism for storing
state information across pages: sessions.

2111 ASP’s Session ohject

In Lesson 26, we used two of ASP’s built-in
objects: Response and Request. These two
objects correspond exactly to the HTTP
response and request constructs, so they are
fairly easy to understand. There is no HTTP
counterpart for the session object, however
(hence the need for it in the first place).

A session is defined as a user’s visit to a web-
based application. Within the session, the user
may visit many different pages within the
application and even leave the application
briefly and return. The session object is simply
an “after market” solution to the statelessness
of the underlying HTTP protocol. It permits ASP
designers to read and write server-side session
variables that persist throughout the entire
session, regardless of which pages are viewed.

2112 Session variables and scope

The “scope” of normal ASP variables is the page
on which they are created. Thus, although you
could define a variable on a page:

NL <HTML>

1o0f 10
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NL

<BODY>
NL <% strFavColor=“Blue” %>
NL <P>My favorite color is:
<%= strFavColor %></P>
NL </BODY>
NL  </HTML>

the value of strFavColor would not be
available on any other page. Session variables,
in contrast, are available on any page in the
application for the duration of the session.

21121 Declaring a session variahle

To create a session variable, you simply give it a
name within the collection of variables stored
in the session object. For example, the
following assignment statement can be used to
store the user’s favorite color in a session
variable called strFavColor:

NL <HTML>

NL <BODY>

NL <% Session(“strFavColor”) = “Blue”

%>
NL </BODY>
NL </HTML>

21.1.2.2 Using a session variahle

Now, on a completely different page (within the
same session), the value of the session variable
can be recalled:

NL <HTML>

NL <HEAD>

Learning objectives
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NL <TITLE>A Different Page</TITLE>
NL </HEAD>
NL <BODY>
NL <P>Your favorite color is:

<%= Session (“strFavColor”) %></P>
NL </BODY>
NL </HTML>

Unlike a query string, the information in a
session variable never gets passed back to the
client. Instead, it is stored in the server’s
memory and can be made invisible to the user.
Consequently, session variables can be used to
implement a simple-but-robust authorization
mechanism.

21.2 Learning ohjectives
® create session variable

@ understand how session variables can be
used to simplify authentication

@ use Session.Abandon to free-up server
resources

® understand the role of cookies in
providing session functionality

213 Exercises

In this section you will modify the authorization
scheme you created in Lesson 26 to use a
session variable instead of a query string.
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In the exercises that follow, you will
replace some of the code you wrote in

Lesson 26 with new code based on session

variables. If you have a sentimental
attachment to the versions of
Authorize.asp and Menu.asp that use
hash values and query strings, you should
save a backup copy of these files to a
different directory before continuing.

2131 Controlling branching using session

1

NL
NL

NL

NL
NL
NL
NL
NL
NL
NL
NL

variables

Edit authorize.asp to replace the hash
value and query string code with the
following code:

<%

strUserName=Request.Form.

ITtem (“txtUserName”)

strPassword=Request.Form.

Item (“txtPassword”)

If strUserName=strPassword Then
Session (“LI”)
Response.Redirect “Menu.asp”

Else
Session (“LI”) = “Fail”
Response.Redirect “Login.asp”

End 1if

&>

= “True”

Exercises
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2Edit Menu.asp to use the value of the
session variable instead of the hash value to
control access:

NL
NL
NL
NL
NL
NL
NL
NL

A\

<%

If Session(“LI”) <> “True” Then
Response.Redirect “Login.asp””

End If

&>

<HTML>
</HTML>

Remember that a Redirect method will
not work if the server has already written
something to the HTTP response. Thus,
you must ensure that the VBSCRIPT code is
located above the <HTML> tag.

The changes to Menu.asp are shown in
Figure 27.1.

3Edit Login.asp to use the value of the
session variable instead of the query string
to display the “login incorrect” message:

NL
NL
NL
NL

NL

NL

<HTML>

<BODY>
<% If Session(“LI”)
%>
<H3>Login incorrect: please try
again</H3>
Else %>

= “Fail” Then

<%
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FIGURE 27.1: Replace the hash value/query string authorization mechanism with one based on session
variables.

Use the session variable in the conditional

Create a simple session variable and assign it
redirect at the top of the target page(s).

the value “True” if authorization is successful.

#J Authorize.asp - Notepad M=l E3
File Edit Format Help Minimize
% =

strUserName=Request.Form.
Item{"txtUserHame"}
strPassword=Request.Form.
Item{"txtPassword")

If strUserHame=strPassword Then

Session("LI") = "True"

Response.Redirect “Menu.asp”
Else

Session("LI") = "Fail"

Response.Redirect “Login.asp"

#J menu.asp - Notepad
File Edit Format Help

End if
%> _
K| 2

|
Use the same session variable to store
whether the authorization attempt was
unsuccessful.

NL <H3>Please enter your user name

and password</H3>
NL % End if %>
NL ..
NL </HTML>

<% o
If Session("LI") <> "True" Then
Response.Redirect “Login.asp"
End If
%>
<HTHL>
<HEAD>
<TITLE>*Kitchen Supply Co. Extranet: Hain Menu</TITLE
</HEAD>

jggg:;tchen Supply Since session variables

<FORH WETHOD="post cannot be viewed or

ACTION="http://bry manipulated by the quest

TamLE> client-side, a hash value
£TD>Update CuScumer rrurisessivs -

| | Y

2132 Ending a session

Although the server will eventually end a
session if a specified amount of time elapses
without activity (e.g., 20 minutes), it is

important to realize that each session ties up a
certain amount of server resources. If there are
many thousands of users connected to the site
simultaneously, then the server has to keep
track of many thousand individual sessions. In
extreme circumstances, the requirements of

Clearly, the session object makes keeping
track of a user’s progress through the
application much easier.
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managing all the sessions can overwhelm the
web server. Having a logoff mechanism that
allows users to explicitly end their session has
two advantages:

1. It frees session-specific resources as soon as
possible.

2. It eliminates the security risk created by
users walking away from machines while an
authorized session is still active.

You will notice that most secure web
applications (such as on-line banking)
have explicit logoff procedures.

The easiest way to end a session in ASP is to
transfer the user to a page that contains a
Session.Abandon statement. The Abandon
method destroys the session and any session-
level variables stored with the session.

4Rename your Logof£f.html file to
Logoff.asp.

5Add a message similar to “Thank you, you
are now logged off” to the body of the
document.

6Add the following code to the end of the
document (following the </BTML> tag):

NL <HTML>

NL

Exercises
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NL <P>Thank you, you are now logged
off</P>
NL ..
NL </HTML>

NL <% Session.Abandon %>

Once the session is abandoned, the value of
Session (“LI”) no longer equals “True”. Thus,
even if an unauthorized user uses the browser’s
Back button or opens a cached copy of page, he
or she will be unable to get past the conditional
redirects that you will place at the top of all
your content pages in Section 27.5.

2133 Limiting page caching

To create the illusion of speed, web browsers
typically “cache” pages as they are visited.
Thus, when you hit the back button or revisit a
page in other ways, there is a good chance that
you are looking at the copy of the page that is
cached on your local hard drive, not the page
on the web server. Thus, it is possible so see the
contents of the cached pages even after logging
out. If you have sensitive data on a page (e.g.,
banking information) you can use the ASP
Response object to tell browser not to cache
the page:

NL <% Response.Expires = 0 %>

NL <HTML>

NL ..

NL </HTML
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Whether the browser actually obeys this
directive is beyond your control as a web
designer.

214 Discussion: Cookies and sessions

The session object is an easy way to achieve
persistence of variables within a session.
Although the feature may seem complicated,
the implementation of the session object is
not that different from the query string/hash
value approach used in Section 26.3.5. The
main difference is that the Session ID (a hash
value that uniquely identifies a session) is
created automatically by the server and passed
back and forth between the server and client as
an HTTP cookie instead of a query string.

When you send a request to an ASP page for the
first time, a number of things occur:

o The server creates a Session ID value that is
unique to the session (assume “123” for
simplicity’s sake).

» Any session variables created during the
user’s interaction with the web application
are stored in the server’s memory and
tagged as belonging to Session ID = 123
(remember that there may be thousands of
concurrent users, each with a unique
Session ID and set of session variables).

Discussion: Cookies and sessions
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» The server appends the SessionID to an
HTTP header variable called HTTP_COOKIE.
The header is included in the response sent
back to the client.

o The browser extracts the cookie from the
server’s HTTP response . The data in the
cookie is saved to a small text file on the
client computer along with sender
information that allows the browser to
associate the cookie with the name of the
server that sent it.

» Whenever the client sends an HTTP request
to the server, it checks to see whether it
has saved a cookie associated with that
particular server. If so, the browser sends
the data in the cookie (e.g., Session ID =
“123”) back to the server.

The server can use the cookie value to
“recognize” the session and retrieve any server-
side variables assigned to it. In this way, ASP
creates the illusion of a contiguous session.
@ Cookies are site-specific. That is, your
browser is responsible for ensuring that a
cookie deposited by Server X is not sent to
Server Y, and vice-versa.

2141 Session example

To illustrate the use of cookies, do the
following:
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7Close your browser. If you have multiple
browser windows open, make sure they are
all closed. This eliminates any session-level
(temporary) cookies you may have open.

8Re-open a browser windows and send an
HTTP request to EchoRequest.asp (recall
Section 25.3).

At first, the “Server Variables” section (near the
bottom of the page) should not contain any
information about an ASP session. However,
when you hit the Refresh button, you should
see that a Session ID has been deposited on your
computer and sent back to the server. The
contents of the cookie should look something
like the following:

HTTP_COOKIE =
ASPSESSIONIDQQGGQQFB=DIHJOFOANKGNILOAFON
GJIDL

21411 Cookie expiration

How do the two computers know when the
session is over? Each cookie has an expiry date.
The Session ID cookies, which are created
automatically by the ASP-enabled web server,
expire immediately at the end of the session
(e.g., when the browser is closed). On the
server-side, a session time-out can be set by the
server administrator. When there is no activity
from the client for 20 minutes (the default), the

Discussion: Cookies and sessions
7 of 10

session is closed and all the server-side session
variables are released.

21412 Longer-term cookies

Of course, not all cookies are created
automatically. In ASP for example, the
Response.Cookies collection can be used to
create cookie key/value pairs and set cookie-
level properties such as expiry date. If a
cookie’s expiry date is set to a date in the
future, the cookie file saved on the client’s hard
drive is not deleted at the end of the session. In
this way, the cookie values are available for
many sessions, even if the browser and/or
computer are shut down.

Persistent cookies are used by many web sites
to automatically identify you whenever you visit
the site. From a user’s perspective, cookies are
convenient if they are used to personalize the
site or eliminate the need to login manually
with each visit. From the site owner’s
perspective, cookies are valuable because they
permit the behavior of users within the site to
be tracked, both within a particular visit and
across multiple visits.

For example, if you visit www.volvo.com ten
times in one week to look at the same car, you
may be a promising sales lead for VoLvo.
However, without a persistent cookie, there is
no reliable way to know that the ten visits came
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from the same computer. Naturally, the use of

cookies in this manner leads to concerns about
privacy. And at a more basic level, some people
simply do not like the idea of a remote

computer writing something to their hard drive.

@ It is important to realize that a cookie’s
potential to do harm is constrained by the

HTTP protocol on one hand and your
browser (which is solely responsible for
the creation and management of cookie
files) on the other. Cookies are just key/
value pairs—nothing more. A cookie
cannot erase your hard drive, implant a
virus, or spy on you.

21413 Cookie design issues

Given the number of times a cookie’s contents
are sent to the server, it is best to minimize the
amount of data stored in the cookie. As such,
most cookies contain nothing but an
identification value. The identification value (or
primary key, if you prefer) is used to access
more extensive visitor information that is stored
on a server-side database. Where does the more
extensive server-side visitor information come
from? Typically, you provide it when you register
for a site, enter a contest, or fill in any type of
form.

Application to the project
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If you provide the site with certain key

A information (such as your postal code or
social insurance number), it may be
possible for the site to combine data from
multiple sources to get a very clear
picture of who you are. From a privacy
point of view, the problem is not the
cookie. Rather, it is the widespread
practice of reselling and merging data
that you have willingly provided about
yourself.

If you are curious about the contents of the
cookies on your computer’s hard drive, you can
download one of the many free “cookie
viewers” available over the Internet. For
example, Figure 27.2 shows the contents of a
cookie left by a MICROSOFT web site.

21.5 Application to the project

It is important that each page of your extranet
require authentication. As such, you should
include a conditional redirect at the top of each
content page to ensure that the only way the
page can be accessed is if a session variable is
set to some value first. The only way to set the
value of the session variable is to login
successfully.

9Add a conditional redirect (similar to that
shown on the right in Figure 27.1) to all the
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FIGURE 27.2: The contents of a cookie
created by a MICROSOFT web site.

W winMag Cookie Viewer v1.02 M= =3

Lacation

& CAWINNTProfilesibrydontCookies ‘\
O TR T Canies

Location of the local
cookie files.
Mumber of Cookies: we

Cookie: brydoni@link exchange(1].tt =l
wk |
1]

pvsiate [ :' Only sites that belong
Y [rereseiteam to the MICROSOFT
. domain are sent this
particular cookie.

Name: ISITESEHVEH

Walue: [|0=0f9dchE380d3def1 598bBof1 cad2c22

Secure? [No M ame v alue Pair 1 of 1

The cookie contains a
variable and its value

content pages of your web-based order
entry system. Of course, the login page
should not include this code.

Since you are adding script to the pages,

the file names must be changed to end
with the .asp extension.

Application to the project
9 of 10
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< Lesson 28: Server-side data access using ADO

28.1 Introduction: What is ADO?

ACTIVEX DATA OBJECTS (ADO) is a MICROSOFT FIGURE 28.1: The relationship between
technology that enables programmers to access development tools, ADO, and databases.
data stored in virtually any type of database. ACTIVEX

The nice thing about ADO is that it provides a DATA

lingua franca between many different OBJECTS ORACLE
development tools on one side and many (ADO)

different databases on the other. The SQL SERVER

relationship between development tools, ADO,
and databases is shown in Figure 28.1.

f MS Access

IBM DB2

ADO is database middleware and
subsumes ODBC, which you saw in

Lesson 9 and again in Lesson 23. Although
ODBC has been widely adopted and
remains well supported, ADO is more

ADO is middleware—it provides a layer

powerful and provides a more flexible, between development tools and databases
object-oriented, means of manipulating a so that programmers can write to the same
database using a programming language. ADO object model regardless of

development environment or data source.

The ADO object model consists of three classes
of objects. Each object has its own properties
and methods that help simplify various aspects
of data access:

1. Connection object — stores all the 2
information about a connection to a )
database and provides methods to manage
the connection. The database may be file-

based (e.g., a MICROSOFT AcCESs .mdb file) or
client/server (e.g., ORACLE, SQL SERVER,
INTERBASE).

Command object — stores information
about commands sent to the database.
Some database commands return data

© Michael Brydon (mjbrydon@sfu.ca)
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(e.g., SQL sELECT statements) while others
perform processing (e.g., ACCESS action
queries and stored procedures written using
SQL INSERT, UPDATE, and DELETE
statements).

3. Recordset object — stores the results of a
query against a database. Although a
recordset is invisible, it has the same
structure as a datasheet view of data in
ACCESS (records in rows, fields in columns).
Changes made to the data in recordset
objects can normally be saved to the
database.

Since Recordset objects contain the data, they
are the most important objects in the ADO
model for most applications. Connection and
Command objects are used as a means of
specifying which data should appear in the
recordset.

® If you do not have a (recent) version of
ADO installed on your machine or if you
want to access MICROSOFT’s on-line
documentation, you should visit the ADO
web site at www.microsoft.com/data/
ado.

28.2 Learning ohjectives

® understand how ACTIVEX DATA OBJECTS
can be used to create dynamic web
content

Learning objectives
2 of 22

® create ADO Connection, Command, and
Recordset objects

® display records from Recordset object

® use ADO to “up-size” a web-based
application

® use database look-up for user
authorization

® modify values in a database using an
HTML form

28.3 Exercises

28.3.1 Creating a Connection ohject

In this section, you will create a Connection
object and configure it to point to a web-based
version of your ACCESS order entry database.

28.3.1.1 Setting up the source database

@ You have been provided with an ACCESS
database file called 0rderEntryWeb.mdb

in the project package. The database is
similar to the one you created in previous
lessons for your ACCESS application.
However, the orderEntryWeb .mdb file
contains a number of queries that are
used to help you complete your web-
based application in Lesson 29.


http://www.microsoft.com/data/ado/
http://www.microsoft.com/data/ado/
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1 Copy the orderEntryWeb.mdb file from the
project package to a folder on your web
server. Make a note of the full path of the
file on the server (e.g., C:\Documents and
Settings\brydon\My
Documents\KitchenSupply\OrderEntryWe
b.mdb).

It does not matter where in the web
server’s directory structure you locate the
database file. However, if your web server
supports MICROSOFT FRONTPAGE extensions,
it is best to locate your database file in a
folder that is not part of a “FRONTPAGE
web”.

28.3.12 Creating the Employeelist file

2Create a new ASP file and save it as
EmployeeList.asp.

3Add the core HTML tags as well as a title
and heading.

4In the header section (or anywhere near the
top of the file), add the following code to
create and configure a new Connection
object:
NL <HEAD>
NL ..
NL <%

NL

NL
NL
NL

NL
NL

A\
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Set objCon =

Server .CreateObject (“ADODB.
Connection”)
objCon.Provider =
“Microsoft.Jet.OLEDB.4.0”
objCon.ConnectionString =
“path\OrderEntryWeb .mdb”
objCon.Open

%>

</HEAD>

“path” in the ConnectionString
property refers to the physical location of
your database on the web server. To use
ADO with a MICROSOFT JET (i.e., ACCESS)
database, you must specify the complete
location (including drive letter and path)
of the database file.

5To make sure the database connection is
opened successfully, add the following
verification code to the body of the
document:

NL
NL
NL
NL
NL
NL
NL
NL
NL

<HTML>
<HEAD>

<TITLE>Employee List</TITLE>
<%

objCon.Open
%>

</HEAD>
<BODY>
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NL State =
NL </BODY>
NL </HTML>

<%= objCon.State %>

The state property can be used to determine
whether the connection is open (State = 1) or
closed (state = 0).

6Test the connection object, as shown in
Figure 28.2.
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28.3.1.3 Understanding the ADO code

The code you have just written introduces a few
new VBSCRIPT constructs that warrant a brief
description.

e The set statement — When you assign an
intrinsic data type (e.g., integer, string,
etc.) to a variable, you use an equals sign.
However, when you set a variable to “point”
to an existing object, you must use the set
statement. In this case, the variable objCon
is set to point to a Connection object.

FIGURE 28.2: Create and test a Connection object for a MICROSOFT JET database.

1 Create anew Connection object to
access your OrderEntryWeb.mdb file.

#J EmployeeList.asp - Notepad

J Employee List - Microsoft Internet Explorer

File Edit Format Help

<HTHL>

<HEAD>

<TITLE>Employee List<{/TITLE>

<% Set objCon = Server.CreateDbject{"ADODB.Connection")
objCon.Provider = “Microsoft.Jet.OLEDB.4.8"

objCon.ConnectionString = "C:\Documents and Settings\bry

objCon.0pen

%> ;

O HEAD> Write the value of the
Connection

<BODY> object's state to verify

<H1>Employees</H1>  «—— Aoy

State = <%= objCon.State %> thatthe connection is

</BODY> working.

1 |

H

J File Edit View Favorites Tools  Help |
& .- 8 @ | a @m >
Back Farward Stop Refresh  Home Search Favorites
JAddress I@ http:,l’,l’Iocalh0st,I’KitchenSuppIy,l’EmponeeList.aspj Go |J Links **
=
Employees 3 View the page and
State o ensure that the
ate= | ————— . .
connection state is
equal to 1 (open).
E
|@ Done ’_’_ (B Local intranet v
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* Server.CreateObject (“ADODB.Connection
7y — This method tells the web server to
create a new Connection object. The
ADODB prefix is required because ACTIVEX
components other than ADO may have an
object called “connection”.

e objCon.Provider — The Provider property
of the Connection object is set to a
predefined string for accessing MICROSOFT
JET databases. You will see in Section 28.3.5
that it is possible to make connections to
other types of data providers.

* objCon.ConnectionString — The name of
the database to open is provided in the
connection string.

* objCon.Open — The open method opens the
connection to the specified database.

In summary, the code in Figure 28.2 tells the
server to create a Connection object, sets a
variable (objcCon) to point to the new object,
sets the properties of the object so that it
knows about a MICROSOFT ACCESs database file
stored on the server, and opens the database
connection.

28.3.2 Creating a Command ohject

A command object simply stores a command to
be sent to the database using Structured Query
Language (SQL). The SQL commands are

Exercises
50f 22

translated by the provider (in this case
Microsoft.Jet.OLEDB. 4.0) into a format
understood by the data source. Because the
database-specific provider takes care of the
translation, all you need to know to access data
over an ADO connection is a handful of SQL
commands.

7Create a new variable called objcmd and set
it to point to a new Command object. You can
add this to the scripting code at the top of
your EmployeeList.asp file:
NL <HTML>
NL <HEAD>
NL .
NL <
NL Set objCon =
Server.CreateObject (“ADODB.
Connection”)

o

NL objCon.Provider =
“Microsoft.Jet.OLEDB.4.0"

NL objCon.ConnectionString =
“path\OrderEntryWeb.mdb”

NL objCon.Open

NL Set objCmd = Server.CreateObject
(“ADODB. Command”)

NL %>

NL </HEAD>

NL ..

NL </HTML>

Although the code above creates a Command
object, the object knows nothing about what it
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should do, which database it should connect to,
and so on. Thus, just as we set the properties of
the Connection object in Section 28.3.1, we
have to set the properties of the Command
object before using it in subsequent code.

8Add the following code to specify the SQL
statement and the database connection to
be used by the command object:
NL <HTML>
NL <HEAD>
NL .
NL <
NL ..
NL objCon.Open
NL Set objCmd = Server.CreateObject
(“ADODB.Command”)
NL With objCmd
NL .CommandText
Employees”

o

“SELECT * FROM

NL .CommandType = 1

NL Set .ActiveConnection = objCon
NL End With

NL %>

NL </HEAD>

NL ..

NL  </HTML>

The resulting EmployeeList.asp file is shown

in Figure 28.3.

@ Within the With objCmd... End With
statement, objcmd is assumed to be the
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object being referred to. So instead of
writing objCmd. CommandType, YOU Can
omit the object name and just

write .CommandType. The With.. End
With construct in VBSCRIPT exists simply to
save you some typing.

The CommandText property is straightforward—
it is a SQL sELECT statement. The
CommandType = 1 statement tells the target
database that the CcommandText property
contains a textual query (versus the name of a
table or the name of a stored procedure, etc.).
Finally, each command object needs to act on an
active database connection. In this case, the
ActiveConnection property is set to point to
the Connection object created in

Section 28.3.1.

28.3.3 Creating a Recordset ohject

Once the command object is set up correctly,
creating a Recordset object based on the
results of the embedded SQL query is
straightforward.
@ As is the case with many MICROSOFT
technologies, ADO provides many
different ways to do the same thing.
Although this is powerful and convenient
for experienced users, it is frustrating and
confusing for new users. The method used
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FIGURE 28.3: Create a Command object
based on a SQL SELECT query.

& EmployeeList.asp - Notepad

File Edit Format Help
<HTHL>

I_|EI| X|
Create a new

Command
object.

-

<HEAD>

<TITLE>Employee List<{/TITLE>

<% Set objCon = Server.CreateObject{"ADODB.Connection
objCon.Provider = "Microsoft.Jet.OLEDB.4.8"
objCon.ConnectionString = "C:\Documents and Settings\
objCon.0pen

Set objCmd = Server.CreateObject{"ADODB.Command")

With objcmd —
.CommandText = "“SELECT = FROM Employees*
-.CommandType =

X
Enﬁeﬁiégmueco"w z Set the properties of

%> ‘\ the Command object. _ILI
<| 1 L

|

TheWwith... End With statement can be
used instead of repeatedly typing “objCmd”.

to create recordsets used here is more
complex than it needs to be. However, it
permits greater control over the type of
Recordset returned. Controlling the
recordset type becomes important if you
need to update the data in the database.

9Create a new Recordset object called
rsEmp using the now-familiar
Server.CreateObject method (see the
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code example with the next step if you are
stuck).

1 OAdd the following code to set the
properties of the Recordset object:

NL <HTML>

NL <HEAD>

NL .

NL <

NL ..

NL Set .ActiveConnection = objCon

NL End With

NL Set rsEmp = Server.CreateObject

(“ADODB.Recordset”)

NL With rsEmp

NL .CursorType = 1

NL .LockType = 3

NL .Open objCmd

NL End With

NL  $>

NL </HEAD>

o

NL </HTML>

Although the createoObject method creates a
new Recordset object, the Recordset object
does not contain any data until the open
method is invoked.

The Recordset.Open method requires that a
valid command object be passed as an argument.
The command object is used when opening the
recordset to determine which records are
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retrieved from the database. And the Command
object uses its ActiveConnection property to
know how to connect to the database. In a
nutshell, this is how ADO works: the Recordset
object depends on the command object and the
Command object depends on the Connection
object.

1 1 To ensure that the SQL query in your
Command object returns data, add the
following verification code to the body of
your document:

NL <HTML>

NL <HEAD>

NL <TITLE>Employee List</TITLE>

NL <%

NL ..

NL %>

NL </HEAD>

NL <BODY>

NL <P>State = <%= objCon.State %></P>

NL <P>End of File = <%= rsEmp.EOF %></

P>
NL </BODY>
NL </HTML>

The EOF property of a Recordset object
returns True if the recordset is at the
“end of file” marker and False otherwise.
When a recordset is opened, its record
pointer is set to the first record; however,
if the recordset is empty (i.e., there is no
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first record) the EOF property is set to
True.

1 2Test your code, as shown in Figure 28.4.

28.3.4 Viewing a Recordset’'s contents

Although an ADO Recordset object is invisible,
its logical structure is identical to that of a
datasheet in AcCESs. The most important thing
to know about using a recordset is that there is
a record pointer (or recordset cursor, if you
prefer) which points to the “current row”. To
access a particular record, you must use the
record pointer to navigate through the
individual records.
@ Although an ADO Recordset and a DATA
ACCESS OBJECTS (DAO) Recordset (recall
Lesson 21) have many important
differences, the basic concept of a
recordset is the same in both cases.

Once you have set the record pointer to a
particular row in a recordset, you can access
the data in the record by using the Fields
collection. For example, to get the current
value of the emp_1name field in the rsEmps
recordset, you use the following syntax:

NL .. rsEmps.Fields (“emp_lname”) ..
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FIGURE 28.4: Create and test a Recordset object.

1 Create anew Recordset.o.bjeCt by eXGCUting a J Employee List - Microsoft Internet Explorer
Command ObJeCt Contamlng a SQL SELECT query' J File Edit View Favorites Tools  Help |
& .- 8 @ | a @ »
& EmployeeList.asp - Nokepad Back. Forward Skop Refresh  Home Search  Favorites
File Edit Format Help JAddress I@ http:,|’.|’Iocalhost,l’KitchenSuppIy,l’EmployeeList.aspj Go |JLinks >
. [ =l
Set rsEmp = Server.CreateObject({"ADODB.Recordset™)
With rsEmp Employees
-Eg;ig;;gpg 5 In the open method,
~Open objcmd objcmd is passed as State =1
End With - an argument.
%> g End of File = False
</HEAD> ‘\
<BODY> 2 View the page and ensure that the
<H1>Employees</H1> Recordset object is not at its end-of-
<{P>State = <%= objCon.State %></P> i i
<PSER of File = 4o reEnp EOF 35</P> _ file (i.e., it contains at least one record).
4] | M =l
|&] pone ’_’_ (B Local intranet v
@ Unlike VBA, VBScript does not support use NL <HTML>
of the “1” shortcut. Thus, the following NL <HEAD>
syntax returns an error: NL <TITLE>Employee List</TITLE>
rsEmps!emp_lname. NL <%
NL ..
1 3Delete the verification code in the body NL %>
of the document. It is no longer required. NL </HEAD>
NL <BODY>
1 4Add a loop to cycle through all the NL <UL>

records in the Recordset object: NL <% Do Until rsEmp.EOF %>
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NL <LI>

NL <%= rsEmp.Fields (“emp_lname”) &
“, ” & rsEmp.Fields(“emp_fname”)
%>

NL </LI>

NL <% rsEmp.MoveNext

NL Loop %>

NL </UL>

NL </BODY>

NL </HTML>

Note that the record pointer is explicitly moved
from one record to the next using the
recordset’s MoveNext method. There are other
cursor manipulation methods, such as
MoveFirst, MoveLast, and MovePrevious.

If you forget the MoveNext method within
the loop, EOF will never be set to True
because the record pointer will never be
moved from the first record. In such a
case, the web server will become caught
in an endless loop.

1 5Test the employee list, as shown in
Figure 28.5.

Congratulations: you have just used created a
dynamic web page that pulls its content from a
database.
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28.3.5 Swapping data sources

It is generally not a good idea to build a web
based application on top of an ACCESs database.
The JET database engine (which powers ACCESS)
is intended for workgroup-size applications. It
cannot scale up to a large volume of concurrent
users and its security features are inadequate
for storing large volumes of confidential or
financial transactions.

It is possible to use ACCESS for prototyping your
web-based applications. But once you have your
prototype working, it is best to “up-size” to an
industrial-strength client/server database
system. Fortunately, ADO makes this easy.

28.3.5.1 Demonstration mode

In this section, we will revert to demonstration
mode. | will show you how to create an ADO
connection to a client/server database (the
same SQL SERVER database that | used for the
demonstration in Section 9.3.2).

28.3.5.2 Modifying the Connection object

1 6I start by modifying the properties of
objCon SO that it connects to a SQL SERVER
database using the TCP/IP protocol. The
changes are shown below.

NL <%

NL
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NL <HTML>

NL <HEAD>

NL ..

NL Set objCon =
Server.CreateObject (“ADODB.
Connection”)

NL With objCon

NL .Provider = “sqgloledb”

NL .ConnectionString =
“Server=brydon.bus.sfu.ca;
UID=<username>;pwd=<password>"

NL .Open
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NL End With

NL ..

NL %>

NL </HEAD>

NL ..

NL </HTML>
@ Each type of data source requires a

different ConnectionString property.

For example, client/server databases
require a server name, a user name, and a

FIGURE 28.5: Loop through the Recordset object to display the items return by the query.

1 Loop through the Recordset object and add the
items to an unordered list. The loop stops when the
end-of-file (EOF)marker is reached.

J Employee List - Microsoft Internet Explorer
J File Edit View Favorites Tools  Help |

ﬁJEmployeeList.asp - Notepad [_ (O] %]
File Edit Format Help
[
<BODY>
<H1>Employees</H1>
<UL>
<% Do Until rsEmp.EOF %>
{LI>
<%= rsEmp.Fields{"emp_lname™) & ", " & rsEmp.Fiel
<FLI>
<% rsEmp.HoveNext
Loop %> @ Note the placement of the
</BODY> scripting tags, <% and
HTHL %$>. They enclose
VBSCRIPT code only. ~
1 4

& .- 8 @ | a @ »
Back Farward Stop Refresh  Home Search Favorites
JAddress I@ http:,|’.|’I0calhost,l’KitchenSuppIy,l’EmponeeList.aspj Go |JLinks >
Employees

» Huff, Gerard R

» Villonours, Sabine z Verify that the contents

e Peng, Vivian of the Employees

* Heazer, Jocelyn table is returned as an

» Williams, Bill q

« Hassan, Hamid unordered (bulleted) list.

e Kaluchi, Joy

» MMason, Richard

* Plevy, Fusgsell

» Sidhu, Ben

|@ Done

’_’_ (B Local intranet

[
4
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password, whereas ACCESS only requires
the location of a *.mdb file.

Once the properties of the Connection object
have been updated, | am done. It is as simple as
that. Since the details of the data source are
entirely encapsulated within the Connection,
no changes have to be made to the rest of my
code.’

1 7I verify that the new data source is
working correctly. The results are identical
to those shown in Figure 28.5.

28.3.6 Authentication

In Section 26.3.3.2, you created a “mock”
authentication routine. A more useful
authentication routine consists of two steps:

1. Search the customers table for a user name
that matches the value of txtUserName
passed to the server by login form. If a
match is not found, authorization fails.

2. If a matching user name is found, compare
the value of txtPassword passed to the
server to the user’s password in the

In practice, changing databases may be more
complex. Since database systems have very different
capabilities, problems occur when code that exploits
features of one DBMS is executed against a different
DBMS that does not support the feature.
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database. If they do not match,
authorization fails; otherwise, authorization
succeeds.

In this section, you will create an authorization
routine that implements the above logic.

1 80pen Authorize.asp for editing. Cut
and paste the connection and command
information for your ACCESs database from
EmployeeList.asp into the top part of the
Authorize.asp file.

1 9To make the code a bit neater, modify
the objCon section to use the Wwith.. End
with syntax. The results are shown below:

NL <%

NL strUserName=Request.Form.Item (“txtUs

erName”)

NL strPassword=Request.Form.Item (“txtPa

ssword”)

NL Set objCon =

Server .CreateObject (“ADODB.Connecti

on”)

NL With objCon

NL .Provider =
“Microsoft.Jet.OLEDB.4.0"”

NL .ConnectionString = “C:\Documents

and Settings\brydon\My
Documents\KitchenSupply\OrderEntryW
eb.mdb”

NL .Open

NL End With
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NL Set objCmd =
Server .CreateObject (“ADODB.Command”
)

NL With objCmd

NL .CommandText = “SELECT * FROM
Employees”

NL .CommandType = 1

NL Set .ActiveConnection = objCon

NL End With
NL If strUserName=strPassword Then

NL Session (“LI”) = “True”

NL Response.Redirect “Menu.asp”
NL Else

NL Session (“LI”) = “Fail”

NL Response.Redirect “Login.asp”
NL End if

NL %>

20Change the CommandText property to a
SQL statement that returns the correct row
from the Customers table:

NL <%

NL ..

NL Set objCmd =
Server.CreateObject ("ADODB.Command”
)

NL With objCmd

NL .CommandText = “SELECT * FROM
Customers WHERE UserName = ‘" &
strUserName & “'”

NL .CommandType = 1

NL Set .ActiveConnection = objCon

NL End With
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21 Cut and paste the Recordset code from
EmployeeList.asp {0 Authorize.asp.

22Change the name of the Recordset
object from rsEmp to rsCust wherever
rsEmp is used.

These changes are shown in Figure 28.6. If the
username entered by the user is in the
Customers table, a recordset consisting of a
single record is returned to rscust. Otherwise,
an empty recordset is returned.

If you do not make the changes shown in
Figure 28.6, the authorization routine will
fail. Since debugging ASP scripts is
difficult and time consuming, it is
important to look very carefully at your
code for typos and silly mistakes before
publishing the files to the web server.

23Modify the 1£... Then statement to
recognize the three possible authorization
outcomes. The code is shown below and in

Figure 28.7.
NL <%
NL ..
NL If rsCust.EOF Then
NL Session (“LI”) = “FAIL_USER”

NL Response.Redirect “Login.asp”
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FIGURE 28.6: Create Connection, Command, and Recordset objects in Authorize. asp to support
an authorization routine.

1 Cut and paste the connectionand IR RINEY izl B3
command information. Clean up (F:: 2L Felit [E9
the COde_ a blt by usmg the With.. strUserName=Request.Form.Item{"txtUserHame"} Il
End With construct. strPassword=Request .Form.Item("txtPassword")
\.Set objCon = Server.CreateObject{"ADODB.Connection™)
[With objCon
i .Provider = "Microsoft.Jet.OLEDB.4.8"
3 CreateaRe.cordset ObJeCt.' It .ConnectionString = “C:\Documents and Settings\brydoni\My Documents\|
should consist of one record if the .Open
user exists in Customers table.  [End With
Set objCmd = Server.CreateObject{"ADODB.Command")
with objcmd
.CommandText = "“SELECT = FROM Customers WHERE UserMame = ** & strls:
. . .[:ommandType =1 . . ||
@ Since the SQL statement requires coSet -Activeconnection = objCon
nested quotation marks, the single  [-" **
quotes are enclosed within double Set rsCust = Server .CreateObject("ADODB .Recordset™)
quotes to give a result of the form: ~ #1th rstust =
.CursorType = 1
“SELECT * FROM .LockType = 3
Customers WHERE -Open objcmd
- r End With
UserName = ‘sammy’”. >
2 | AW
NL Else NL End If
NL If rsCust.Fields (“Password”) <> NL %>
strPassword Then
NL Session(“LI”) = “FAIL_PASSWORD” 24M0dify Login.asp to provide meaningful
NL Response.Redirect “Login.asp” error messages when the user enters the
NL Else wrong username or password:
NL Session(“LI”) = “True” NL <HTML>
NL Response.Redirect “Menu.asp” NL ..
NL End If NL <H3>
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FIGURE 28.7: Implement the authorization
logic using nested If... Then statements.

#J authorize.asp - Notepad M=l E3 |
File Edit Format Help .
Invalid user
Set rsCust = Server.CreateObject("Ap#DI NAME
With rsCust
.CursorType = 1 |
.LockType = 3
. &ulpd?:hOchmd User name
ne okay; wrong
If rsCust.EOF Then password

Se
Re

ssion{"LI") = "FAIL_USER"
sponse .Redirect "Login.asp" ”

Else
If rsCust.Fields("txtPassword") <> strP
Session("LI") = "FAIL_PASSWORD™ User name
Response.Redirect “Login.asp" and
Else
Session("LI") = “Truew  <d— password
Set Session("rsCust™) = rsCust okay
Response.Redirect “Menu.asp”
End If
4] | A7

NL

NL

NL

NL
NL

NL
NL
NL

<% If Session(“LI”)=“FAIL USER”
Then %> -
User name incorrect: please try
again
<% Elself
Session(“LI”)="FAIL PASSWORD"”
Then %>
Password incorrect: Please try
again
<% End If %>
</H3>
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NL </HTML>

25Test the authorization procedure using
different user names and passwords. When
the valid user name/password combination
“sammy”/“sam” is entered, you should be
transferred to the menu page.

28.3.1 Updating data

To this point, you have only displayed data
contained in Recordset objects. However, it is
possible to use the Recordset object to make
changes (append, delete, update) to the
underlying data. In this section, you will create
a “customer profile” form. Your on-line
customers can use this form to view and edit
certain information about themselves, including
their billing address, contact information, and
so on.

The rscust recordset you used in the preceding
section will be used for two purposes:

1. provide the initial values to show on the
form (via the textboxes’ vaLUE attribute),
and

2. accept and save the new values of the
VALUE attribute entered into the form by
users.

To save the users’ changes to the data, you have
to do a bit of plumbing. Specifically, you have to
write a script that takes the values from the
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form (via the Request. Form collection) and use
them to update the customer record. As a
consequence, you will require two ASP files:

e Customer.asp — the visible form used to
display customer data and permit users to
make changes; and,

* Customer_ Process.asp — an invisible
script that writes any changes made by
users to the database and then returns users
to the updated customer.asp page.

28.3.1.1 Reusingthe customers recordset

The rscust recordset already contains all the
customer information that you need. However,
recall that the scope of ASP variables is limited
to the page on which the variables were
created. In other words, once the user leaves
the Authorize.asp page, the rscust object is
destroyed.

To get around this, you are have two options:

1. Create a new customer Recordset object
whenever you need it. To create the correct
SQL query each time, you need to pass some
information about the customer (e.g.,
custID) from page to page using a query
string or a session variable.

2. Save the Recordset object as a session
variable.
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Neither option is always better than the other.
Much depends on how often the Recordset in
question will be used by other pages. However,
Option 2 is certainly easier to implement, so we
will stick with it.

The amount of memory required to store
a simple value (such as custID) is many
times smaller than the amount of memory
required to store a complex object such
as an ADO Recordset. Since each user
requires a unique session, the number of
ADO objects that the server has to store
in memory can become very large if there
are many simultaneous users. Since we
are more interested in broad concepts at
this stage, we will ignore memory
optimization. However, you should be
aware of the scalability issues that arise
when you save objects to session
variables.

26Add the following code to
Authorize.asp to save a reference to the
customers recordset in a session variable:

NL <%

NL ..

NL If rsCust.EOF Then

NL Session (“LI”) = “FAIL USER”

NL Response.Redirect = “Login.asp”

NL Else
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NL If rsCust.Fields (“Password”) <>
strPassword Then

NL Session (“LI”) = “FAIL PASSWORD”

NL Response.Redirect “Login.asp”

NL Else

NL Session (“LI”) = “True”

NL Set Session(“rsCust”) = rsCust

NL Response.Redirect “Menu.asp”

NL End If

NL End If

NL &>

Whenever the user logs in successfully, a
session-level pointer to the Recordset object is
created that is available in all pages in the
application for the duration of the session.

@ As soon as there are no variables pointing
to the object, the object is destroyed and
marked for garbage collection.

28.3.1.2 Creating a customer profile form

27Rename the customer.html file you
created in Section 24.5 to Customer. asp.

28|n the header of customer.asp, create a
local variable which points to the session-
level customer Recordset object. This is
done to save some typing later.

NL <HTML>
NL <HEAD>
NL <% Set rsCust=Session(“rsCust”) %>
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NL ..
NL </HEAD>
NL ..
NL </HTML>

ngdd form tags to the body of
Customer.asp. As always, the METHOD,
should be “Post”. The acTIoN value should
be customer_Process.asp (Which you will
create shortly).

In order to simplify the layout of multiple
textboxes, it is worthwhile to put the form
elements within an invisible table.

30Nest <TABLE>... </TABLE> tags inside of
the <FORM>... </FORM> tags.

31 Add the following code to create a row
with two columns:

NL ..

NL <FORM ACTION="customer process.asp”
METHOD="post”> B

NL <TABLE cellPadding=1 cellSpacing=1
width="75%">

NL <TR>

NL <TD>Name: <INPUT TYPE="“Text”
NAME="txtCustomerName” VALUE=“<%=
rsCust.Fields (“CustName”) $%>"></TD>

NL <TD>Contact person: <INPUT
TYPE="Text” NAME="txtContactPerson”
VALUE="<%=
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rsCust.Fields (“ContactPerson”)
$>""></TD>

NL </TR>

NL ..

NL </TABLE>

NL </FORM>

NL

32Add a second row containing textboxes
with the following attribute/value pairs:

Textbox name Field name

txtBillingAddresss
txtContactPhone

rsCust.BillingAddress

rsCust.ContactPhone

33Add a third row with a Submit and Reset
buttons:

NL <TABLE>

NL ..

NL <TR>

NL <TD><INPUT TYPE=“Submit”
NAME=“cmdSubmit” VALUE=“Submit”></
TD>

NL <TD><INPUT TYPE=“Reset”
NAME=“cmdReset” VALUE=“Reset”></TD>

NL </TR>

NL </TABLE>

NL </FORM>

NL

To test the form, use the menu buttons you
created in Section 25.3.6 and enabled with
scripts in Section 26.5.
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34Bring up the login page in your browser
and log in as “sammy”/“sam”.

35Click the “Go” button for “Update
Customer Profile.” You should see a form
similar to that shown in Figure 28.8.

28.3.1.3 Creating a form processing script

With the HTTP protocol, you do not have access
to the form values until the submit button is
pressed and the browser sends the web server
an HTTP request. In ASP, the target of the HTTP
request is generally a script-only page that
executes and then transfers the user to a page
with visible content.

In this section, you will create a processing
script to write changes made by the user to the
database and then transfer the user back to the
customer profile page.

36Create a new file called
Customer_Process.asp. Since the file will
not contain any HTML, you do not need to
add the core HTML tags.

37Add the following code to transfer the
values from the form to the table fields of
the Recordset object:

NL <%

NL With Session(“rsCust”)
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FIGURE 28.8: Test the customer profile form by logging in successfully and clicking on the hyperlink on
the menu page.

1

A Kitchen Supply Co. Extranet: Main Menu - Microsoft .. E[E

Login as “sammy’/"sam”. You should be
transferred to the main menu page.

2

/J Kitchen Supply Co. Extranet: Customer Profile... [Hj[=]

4dd or View Orders | {new order) .[ Go |

J File  Edit Miew Favortes Tools Help | o J File Edit ‘iew Favorites Tools Help i
¥ ¥ L
j A N A A GRS A i
Back Ferpard Stap  Refresh  Home Back Forigard Stop  Refresh  Haome
JAQC"ESS I@ ttp:.-".-"Ioc:alh'.-"DrderEntr_l,l.-"Menu.asp j Go |J Links > JAQC"ESS I@ hitp:/Alacalhost/ASPT utarial/Customer. asp 7] @ o
Y = f |
EKitchen Supply Co. Extranet: Iain Menu Customer Profile
Update Customer Profile Go | Marng: Contact person
Visw Product List Gol |Sam 5 Stock Pot |Sam YWang
Billing address: Contact phone:

{10 wildwood Drive |i604) 732-2110

Verify that the textboxes’ VALUE attributes are
correctly populated from the Recordset object.

'3

Change
values on the
form and
observe the
effect of the
Reset button.

Log Off Systern El Subrnit m«l‘i
@ Since you have not yet created | _I'I
Customer Process.asp, the | : = - -
Submit butfon generates an error. 1| 2.0 I I 2P Z
(B e I v
NL .Fields (“CustName”)= NL .Update
Request.Form(“txtCustomerName”) NL End With
NL .Fields (“BillingAddress”)= NL Response.Redirect “Customer.asp”
Request.Form(“txtBillingAddress”) NL %>
NL .Fields (“ContactPerson”)=
Request.Form(“txtContactPerson”)
NL .Fields (“ContactPhone” )=

Request.Form(“txtContactPhone”)
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If you forget the update method, the
changes to the Recordset object will not
be saved to the database.

38Change values in the customer profile
form to ensure that they are saved to the
database.

28.4 Discussion

The two-file approach you used to process
database updates for customers is fairly typical
in ASP application development. One file
(Customer.asp) contains HTML form elements
and allows the user to enter new values for
customer fields. The second file
(Customer_process.asp) contains executable
script only and never shows up in the user’s
browser. Instead, the code to update the
database is executed and the
Response.Redirect method is used to transfer
the user back to the (updated) customer
profile.

Your web-enabled order entry system requires a
number of invisible script-only pages to process
the different types of information entered by
your users. The relationship of the script-only
pages to the content pages that you have
already created is shown in Figure 28.9.
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FIGURE 28.9: The updated structure of the
web-based order entry system.

Login ‘
L

Login.asp Authorize.asp

Menu_process.asp

Menu |

L

Menu. asp

| v V

Product Customer|
List Info Order Logoﬂ
ProductList.asp | Customer.asp Order.asp Logout.asp

Customer_process.asp Order_process.asp

28.5 Application to the project

28.5.1 Touch-ups

39Ensure you have implemented the login
and customer profiles pages described in
this lesson.
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40If you wish, you may add more
information to the customer profile form,
although it is certainly not a requirement (if
you know how to do four HTML textboxes,
you know how to do a thousand).

41 To save time when testing your
application in subsequent lessons, set the
default values for the user name and
password textboxes on your login form to
appropriate values. For example, set the
VALUE attribute of txtUserName to “sam”.
In this way, you can login with one click and
do not have to keep typing “sam”/
“sammy”.

Obviously, you should remove the vALUE
attributes from both textboxes on your
login page when you put the application
into production.

28.5.2 Persistence pays

As Figure 28.9 shows, your application requires
a large number of ASP pages to function
properly. Many of these pages require access to
the database either to:

 extract and display data (e.g.,
Products.asp),

« search the database (e.g., Authorize.asp),
or
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» update the database

(Customer_process.asp).

Rather than create a separate ADO connection
for each page, it is much simpler to create a
session-level reference to the Connection
object when it is first created.

42Add the following code to your
Authorize.asp file. The code should only
execute when user authentication is
successful.

NL Set Session(“objCon”) = objCon

28.5.3 Creating a dynamic list of products

43Use an ADO recordset to complete the
product list page you started to populate
manually in Section 24.3.5. This task
requires the same skills as the employee list
in Section 28.3.4.

In ADO, you can use shortcuts to create
recordsets. Specifically, you can create a
recordset without first creating a command
object or setting the recordsets properties. The
following code creates a recordset containing a
list of products sorted by the ProductID field:
NL Set rsProducts =
Server .CreateObject
(“ADODB.Recordset”)
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NL rsProducts.Open “SELECT * FROM

Products ORDER BY ProductID”,
Session(“objCon”), 0, 1

Three arguments are applied to the recordset’s
Open method:

1.

Source (SELECT * ..)— source can be an
ADO command object, the name of a table,
or (as in this case) an SQL statement.

Connection (session (“objCon”) )— if the
source is an ADO Command object (with its
ActiveConnection property set), then the
connection argument is optional. However,
in this case, no command object is used and
thus a Connection object must be supplied.

Cursor type (0)— since the product list is
read-only, the simplest type of recordset
(“forward only”) is used. A forward-only
recordset is a read-only snap shot in which
the only permitted method is MoveNext or
MoveLast (MovePrev and MoveFirst violate
the forward-only constraint). Use of this
type of recordset greatly reduces the
amount of server resources required to
show the product list.

Lock type (1)— the lock type is set to read-
only. Given that the cursor type is read-only
already, this property does not need to be
set.

Application to the project
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< Lesson 29: Processing orders using business ohjects

29.1 Introduction: Modularity using COM
ohjects

ORDEROBUECTS is @ COM object that can be used
to simplify the construction of certain parts of
your web-based order entry system. What is a
COM Object? COM stands for COMPONENT OBJECT
MODEL and is a MICROSOFT-initiated standard that
specifies how WINDOWS software components
written by different people using different
languages can work together.

@ Over the years, COM has undergone many
changes in name and functionality.

Previous incarnations include OLE (OBJECT
EMBEDDING AND LINKING) and ACTIVEX. There
is also DCOM (Distributed COM) for having
software components on different
machines interact over networks and
COM+, which is an upgraded version of
COM. Confused yet? You should be. See
MICROSOFT’s web site for more recent news
about the COM family of technologies.

29.11 Shared libraries

The COM standard allows programmers to
create specialized routines using tools such as
VISUAL C++, VISUAL BASIC, or BORLAND’S DELPHI and

© Michael Brydon (mjbrydon@sfu.ca)
Last update: 06-Oct-22

store the routines in dynamic link library (DLL)
files. Code stored in an COM-compliant DLL can
be accessed by any program that supports the
COM standard (i.e., most major WINDOWS
programs including OFFICE applications and
ACTIVE SERVER PAGES). COM is immensely powerful
because it means that anyone who can write a
few lines of code can create routines to extend
the functionality of commercial software.

To illustrate, assume that you want to use a
combo box to allow users to select from a list of
countries. However, rather than just show the
name of the country, you want to show the
name plus a small image of each country’s flag.
Assuming you know how, you could use the COM
standard and a language like C++ to create a
flag-enabled combo box component. Once the
flag-enabled combo box is created and installed
on your machine, it can be used like any other
interface control in applications such as ACCESS.
In addition, you can make the component
available to others in your organization or even
sell it.

@ As it turns out, there is a healthy third-
party market for specialized COM
components (e.g.,
Www . componentsource . com).

1 of 22
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29.12 The OrperOBIECTS COMpONeEnt

It is important to point out that COM is not
limited to interface elements. For example, the
ADO object model you used in Lesson 28 is
provided by a COM component that snaps into
WINDOWs. Unlike a flag-enabled combo box, ADO
is invisible. It works in the background to
provide services like linking to databases.

The ORDEROBJECTS component works in a similar
manner (albeit on a much smaller scale than
ADO). The component was written in VISUAL
Basic and compiled to a COM DLL. Naturally,
ORDEROBUJECTS is not a commercial-grade COM
component. Instead, it is intended to give you
some exposure to component-based
development and simplify the completion of
your web-based order entry system.

In order for your ASP pages to use the
functionality provided by the
ORDEROBJECTS component, the component
must be installed on the web server. The
installation process is discussed in
Section 29.3.1.

29.1.3 OrberOBIECTS Versus ADO

Recall that the ADO object model is meant to
insulate developers from the complexity of
dealing with many database systems (and keep
in mind that database systems are meant to

Introduction: Modularity using COM objects
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insulate developers from the complexities of
physical data storage). The Connection,
Command, and Recordset objects that you
created in Lesson 28 gave you easy access to
the contents of your ACCESs database file. And
with a few minor modifications, it was shown
how the same code could be used to access a
SQL SERVER database.

Continuing on this theme, the ORDEROBJECTS
object model is meant to insulate developers
(i.e., you) from the complexities of ADO. The
component allows you to create two classes of
objects: order and OrderDetails. Each object
encapsulates data from your database and
provides methods for retrieving and updating
information about customer orders.

For example, the order.Processorder method
saves the details of an order from the HTML
form to the database and updates inventory
levels to reflect quantities earmarked for
shipping. In addition, the ProcessOrder
method contains business rules such as “You
cannot ship what you do not have.” In other
words, the logic for determining the quantity to
ship is already defined within the order object.
All you have to do is set up an HTML order form
and call the appropriate method to process the
order.
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The relationship between the ORDEROBJECTS
layer, ADO, and the JET database is shown in
Figure 29.1.

FIGURE 29.1: Insulating developers from
complexity.

ASP developers

#

ORDEROBUJECTS object model

ADO object model

JET database engine

'
-

OrderEntryWeb.mdb

29.2 Learning ohjectives

® understand how business rules can be
embedded in compiled object libraries

® register a COM component with the
operating system (if required)

Learning objectives
30f 22

@ use the ORDEROBJECTS component to
simplify the creation of an on-line order
form

® understand how third-party COM
components make your life as a
developer easier

29.3 Exercises

29.31 Installing the OrnerOBIECTS COMpoOnent

In my courses, | set up a web server for
my students and install the ORDEROBJECTS
component on the server for them. If you
have someone doing this for you, you may
skip ahead to Section 29.3.3.

In this section, you will put the ORDEROBJECTS
component DLL file on your web server and
notify WINDOWS that the component exists. Two
different methods are provided:

1. direct registration of component with the
operation system, and

2. installation via a generic setup routine.

The outcome is the same in both cases, except
that the installation routine does more than
simply register the component: it makes sure
you have a relatively recent version of ADO
installed on your machine and checks other
dependencies.
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29.3.1.1 Direct registration

When you use the server.CreateObject ()
method in your VBSCRIPT code, you are asking
the server’s operating system to create an
instance of the specified object type. For
example, in Section 28.3.1 you created an ADO
Connection object using:

CreateObject (“ADODB.Connection”).

You may ask yourself: “How does the operating
system know how to create an ADO Connection
object?” The answer is that the operating
system’s registry (which is like a database)
contains a pointer to the DLL file that contains
the ADO functionality. The trick is to inform the
registry of the location of the DLL file in the
first place.

1 Copy the orderobjects.d11 file (from the
project package) to a suitable location on
your web server’s hard disk (e.g.,
C:\Documents and Settings\brydon\My
Documents\KitchenSupply\).

ZSelect Start — Run from the WINDOWS task
bar and use the Regsvr32 command to add
the location of the component to the
registry:

NL Regsvr32 “C:\Documents and
Settings\brydon\My
Documents\KitchenSupply\OrderObject
s.dll”
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If the name of the path to the DLL file
contains spaces, you must enclose the file
name in quotation marks (as shown
above).

If you have typed in the path correctly, you

should get the message box shown in
Figure 29.2.

FIGURE 29.2: Use RegSvr32 to register the
ORDEROBJECTS component.

Run HE

Type the name of a program, folder, document, or
Internet resource, and Windows will open it For you,

Open: I regsvr32 "CiiDocuments and Settingsibrydoniiy D j

o]

Cancel | Browse. .. |

RegSvr32 E

DlRegisterServer in C:iDocuments and Settingsibrydoniiy
DocumentsikitchenSupplyiOrderObjects. dll succeeded,

To unregister the component, reverse the
process using Regsvr32’s “-u” switch:
NL Regsvr32 “C:\Documents and
Settings\brydon\My
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Documents\KitchenSupply\OrderObject
s.dll” -u

Once the component is unregistered, you can
safely delete the DLL from the hard drive and
you are back to where you started.

29.3.12 Installation via the installer

One problem with direct installation is that the
code in orderObjects.dll makes certain
assumptions about the versions of ADO and ASP
installed on the web server. If the server is using
earlier versions of these components, then the
ORDEROBJECTS component may not work
correctly or work at all (issues surrounding DLL
versions and component installation are
discussed briefly in Section 29.4.2).

The installation program in the project package
copies the DLL file to the directory you specify
and registers the component. It also checks the
installed versions of ADO and ASP and updates
them as required (hence the size of the
installation files). With the administrative work
done, you and all other developers on your web
server can use the ORDEROBJECTS component.
@ The utility used to create the install
routine for ORDEROBJECTS is bundled with
MICROSOFT VISUAL STUDIO 6.0. In my
experience, it is well-behaved—that is, it
leaves newer versions of components
intact and provides an uninstall option
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through Control Panel — Add/Remove
Software.

3Find the setup directory for ORDEROBJECTS in
the project package and copy the three
files (Setup.exe, OrderObjects.cab, and
Setup.1st) to a folder on the web server.
@ Since you will delete the setup files once
the installation is complete, it does not
matter which folder you store the files in.

4Double-click the setup.exe file.

55pecify an installation directory (e.g.,
C:\Program Files\OrderObjects) as
shown in Figure 29.3.

When the installation routine completes, you
should get a message box similar to the one
shown in Figure 29.4. If you look in the
installation directory (e.g., C:\Program
Files\OrderObjects), you will see the
OrderObjects.dll file and an uninstall log file.

To uninstall the ORDEROBJECTS component,
do not simply delete the orderObjects
folder. Doing so deletes the install log and
renders the Control Panel — Add/
Remove Software feature useless. Having
said this, it is important to keep in mind
that the uninstall program does nothing
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FIGURE 29.3: Use ORDEROBJECTS installer to install the component.

¥J OrderObjects Setup

Start the ORDEROBJECTS installation

@ Welcome to the OrderObjects installation program. rOUtine by running Setup .exe. YOU
= B should get a welcome screen.
Setup cannot install system files or update shared files if they are in use,
Before proceeding, we recommend that you close any applications you may
be running. - n . .
«= OrderObjects Setup 3 C“Ck on the b|g
EBegin the installation by clicking the button below, button to
: continue.
. Click. this button ta install ©rderObjects software ko the specified destination
Exjt Setup A directary.
2 Select an installation directory. Since you Directary:
will likely uninstall the component atthe end | CitPrearam Filestordzrobjects| ShorgeDiocory_ |
of this lesson, the location does not matter 9
that much. — |

magical: it simply removes the registry
entries for the ORDEROBJECTS objects and

FIGURE 29.4: The installati ti .
© nstatation routine deletes the DLL file.

completes successfully.

6Return to the temporary folder containing
the three installation files (Setup.exe,
OrderObjects.cab, and Setup.1lst) and
delete them.

OrderObjects Setup was completed successfully,
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29.3.2 Reading the component's
documentation

Before using any third-party component, you
should read the documentation provided with
the component and make sure you understand
what objects, methods, and properties are
available for use. Unfortunately, the
documentation supplied with third-party
controls tends to be sparse and the brief
overview of ORDEROBJECTS included as

Section 29.4.1 conforms to this generalization.

7Scan Section 29.4.1 and ensure you
understand the basic architecture of the
Order and OrderDetails objects and how
they relate to one-another.

8Make a mental note of the methods and

properties that are exposed by each object.

29.3.3 Creating and initializing the ohject

In this section, you will create an instance of
the order class (i.e., you are going to create an
Order object). A good place to create and
initialize the object is in the Authorize.asp
file. In this way, the object is created and
initialized only if the user logs in successfully.

You will start by creating a new order object
called by using the
Server.CreateObject (<class name>)
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method. Then, you will “initialize” the object
by calling the objorder.Initialize method
and passing it two arguments:

 a valid ADO connection object to an
OrderEntryWeb.mdb database; and,

e the custip value of the customer.

Passing an existing connection to the object
means that you do not have to configure the
Order object for a particular database—
everything the object needs to connect to the
data is already encapsulated in objCon. The
CustID is needed so that the order object
knows which records from the orders table to
retrieve (i.e., those orders belonging to the
customer that is currently logged in).

9Add the following to your Authorize.asp
file:

NL <

NL TIf rsCust.EOF Then

NL -

NL Else

NL If rsCust.Fields (“txtPassword”)
<> strPassword Then

o

NL Session(“LI”) = “FAIL PASSWORD”
NL Response.Redirect “Login.asp”
NL Else

NL Session (“LI”) = “True”

NL Set Session (“rsCust”) = rsCust
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NL Set Session(“objOrder”) =
Server.CreateObject

(“OrderObjects.Order”)

NL Session(“objOrder”) .Initialize
objCon, rsCust.Fields (“CustID”)

NL Response.Redirect “Menu.asp”

NL End If

NL End If

NL %>

@ A reference to the order object is
assigned to a session-level variable. In
this way, the order object can be used on
other pages of the application.

29.34 Selecting an order from the menu

The order form in this application has two basic
functions:

1. allow the user to create a new order, and

2. allow the user to view or change an existing
order.

The combo box on the menu page is used so
that the user can indicate whether she wants to
create a new order or show an existing order.

In this section, you will modify the cboOrderID
combo box you started in Section 25.3.6.2 and
create a script to process the user’s selection.

Exercises
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29.3.4.1 Retrieving a list of existing orders

1 OOpen Menu. asp for editing and create a
local reference to the order object in the
header of the document:

NL <%

NL If Session(“LI”) <> “True” Then

NL Response.Redirect “Login.asp”

NL End If

NL %>

NL <HTML>

NL <HEAD>

NL <TITLE>Kitchen Supply Co. Extranet:

Main Menu</TITLE>
NL <% Set objOrder =
Session(“objOrder”) %>
NL </HEAD>
NL

@ Creating a local reference to a session-
level object allows you to use the object
without continually typing “Session(...)”.

The first option in the combo box is for a new
order (orderID = 0) and should be left intact.
However, the remaining rows in the combo box
should be populated dynamically based on the
existing orders placed by the customer. The
special order listing features of the order
object can be used for this purpose.
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29.34.2 Looping through the orders

The procedure to loop though the list of orders
using the order object is slightly different than
the procedure you used to loop through an ADO
recordset in Section 28.3.4:

e The objOrder.MoveFirst and
objOrder.MoveNext methods return True if
they are successful and False if the list is
empty or the end of the list is encountered.
You can use the value returned by the
MoveFirst/MoveNext methods instead of
checking the recordset’s EOF property after
each move.

« Since the desired values are properties of
the object, the
<Recordset>.Fields (“<Field name>")
notation does not have to be used. Instead,
the more compact and familiar
<object>.<property> notation can be
used (e.g., objorder.OrderID).

» A special property called orderName is
provided to help users identify a particular
order by orderiD and date. OrderName is
much like a calculated field, except that it
is calculated within the order object.

1 1 Modify your cboOrderID combo box so
that it is populated dynamically when the
page is created:

NL
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NL <TD>Add or View Orders
NL <SELECT NAME="cboOrderID”>
NL <OPTION VALUE=0>(new order)</
OPTION>
NL <% If objOrder.MoveFirst Then
NL Do %>
NL <OPTION VALUE="<%=
objOrder.OrderID %>">
<%= objOrder.OrderName %></
OPTION>
NL <% Loop While objOrder.MoveNext
NL End If %>
NL </SELECT></TD>
NL
@ Note that the vaLUE attribute (the part
that is passed to the server) for each
option is the order1D but the value shown
in the combo box is 0rderName.

1 2Test the combo box, as shown in
Figure 29.5.

29.3.4.3 Finding an existing order

Once the user has selected an order from the
combo box on the menu page and pressed the
corresponding Go button, the Getorder method
of the order object can be used to locate the
order in the database. The syntax of the
GetOrder method is: objOrder.GetOrder
<OrderID>. The orderiD of the order that the
user wishes to view is passed to the server in
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NL ..
NL ElseIf

FIGURE 29.5: Use the order object to Request . Form (“emdOrder”) ="Go” Then

dynamically populate the combo box. )
NL strRedirect="Order.asp”

NL If Request.Form(“cboOrderID”)=0

/3 Kitchen Supply Co. Extranet: Main Menu - Micro.... [B[=] [E3

J File Edit Wiew Favorites Tools  Help | Then
NL ‘create new order
G A ”
Back Fanyard Stop He;esh Home NL Else
| Address ] hitp. /1o (snfz\';-irgfar)a) Ehuese  Thasnaw order” NL ‘loc?te 3n ?xisti?g order
] 6 (27-Apr-39) |- option is first in NL Session(“objOrder”) .GetOrder
Kitchen Supply |, (27-Apr-99) the list. Request.Form(“cboOrderID”)
8 (27-Apr-99
AMain Mo (27-Apr-39) NL  End If
- NL ..
Update CustomerPn_] ) NL End If
View Product List |19 (P2-May-99) El NL Response.Redirect strRedirect
20 (f2-May-99) = NL 2>
Add o Visw Ordsrs (n9|~order) =] [Go|
™ The OrderName property is shown @ To this point, you have only entered a
for ?”.e’g?‘ftf'”g otrqiters (your list may comment line for the situation in which
&7 ER= DAl T, 4 order1D = 0. You will complete the “new
| e Z order” branch momentarily.
the HTTP request as cboOrderD. Thus, 29.3A.4 Testing the GetOrder method
Request.Form (“cboOrderID”) can be used as 1 5
the argument for the Getorder method. Open order. asp for editing and create a
local reference to the session-level order
1 30pen the Menu_Process.asp file you object in the header section of the
created in Section 26.5 for editing. document.
1 4Add the following code to find the order 1 6In the body of the document, add the
specified by the user: following verification code to ensure that

NL <% the correct order is being retrieved:
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NL <%= objOrder.OrderName %>

1 7Test the menu, as shown in Figure 29.6.
When you are satisfied that the GetoOrder

Exercises
11 of 22

method is working, delete the verification
code.

FIGURE 29.6: Verify that the correct order is being located before the order form is shown.

J kitchen Supply Co. Extranet: Main Menu - Microsoft Int... =] E3
J File Edit View Favorites Tools  Help |

J<:=v=:>v°ﬁ‘@»

Back Farward Stop Refresh  Home Search

JAddress I@ http:,l’,I’I0calhost,l’KitchenSuppIy,l’Menu.aspj Go |JLinks >
=
Kitchen Supply C: 4 Select an existing

Add or View Orders | (new arder) l

(new order)
Log Off Bystem 5 (27-Apr-9)

—
éf Lacal intranet v |

5 (2 o)

2935 Displaying a customer order

The order object sitting on the web server
expects to interact with the HTML order form in
a particular way. Specifically, when creating
and modifying an order, all the products

order and press Go.
Main Menu
Update Customer Profile
View Product List The VBSCRIPT code in
El

Menu_Process locates the
order and redirect the user to
the order page.

J kitchen Supply Co. Extranet: Details of Order - Microsof... Jl[=] E3

J File Edit View Favorites Tools  Help |
J s« =2 . B o ‘ @ »
Back Farward Stop Refresh  Home Search
JAddress I@ http:,|’,I’I0calhost,l’KitchenSuppIy,l’menuJ:urcj Go |JLinks >
=
Kitchen Supply Co. Extranet
Details of Order . .
The verification
7 (27-pr-99) -—— code shows the
correct order.
. [~
|&] pone ’_’_ (B Local intranet v

available for ordering are shown on the order
form. To place an order, the user does the
following:

1. Change the gtyordered value for desired
items from zero to some other value.
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2. Press the Process Order button when the
desired quantities for all products have
been entered.

When the order is processed by the

Order .ProcessOrder method, all items with
Qtyordered = 0 are dropped from the order.
Thus, the code encapsulated inside the order
object takes care of ensuring that only non-zero
order details are stored in the orderDetails
table. The rationale for this particular ordering
interface is discussed in more detail in

Section 29.4.3.

29.3.5.1 Creating an order header

1 8Create a form in the body of order.asp
and set its ACTION attribute to
Order Process.asp.

Like the Access order form you created in
Lesson 14, the web-based order form should
have an order header (showing information
about the order) and an order detail section
(showing the items in the order).

1 9Create a table to simplify the layout of
the order header information.

20Add textboxes for each of the order
properties that you wish to show. A list of
properties available from the order object
is provided in Section 29.4.1.1. An example
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of the type of HTML and ASP code used to
create a basic header is shown in
Figure 29.7.

The s1zE attribute can be used within an
INPUT tag to control the size of the
textbox.

29.3.5.2 Processed and unprocessed order

The appearance and behavior of the order form
depends on whether the order has been
processed. If the order has been processed, the
customer cannot change the order in any way.

To indicate read-only controls visually, the

HTML p1sABLED attribute can be used. In most

browsers, a disabled HTML control cannot

receive the focus and is greyed-out. For

example, to disable the txtOrderiD textbox,

use an <INPUT> tag similar to the following:

NL <INPUT NAME=txtOrderID VALUE="<$=

objOrder .OrderID %>” SIZE=5
DISABLED>

Although support for the DISABLED attribute in
browsers is spotty (see Section 29.4.4), we will
use it here to keep things simple.

21 Lock the form controls that the customer
is not permitted to change (e.g.,
txtOrderID).
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FIGURE 29.7: Implement an order header using HTML form elements and a table for formatting.

B order asp - Notepad
File Edit Search Help

ESCIES Create a table to

<TR>
<TD><STROHG>0rder ID</STRONG:</TD>

SIZE=5 DISABLED></TD>
{TD><STRONG>Order Date<{/STRONG></TD>

SIZE=5></TD>
<TD><STROHNG>Processed?<{/STRONG></TD>
<TD><INPUT HAME=chkProcessed TYPE=checkbox DISABLED

<% If Hot objOrder.Processed Then %>
<TR>
£TD colSpan=6>
<P align=right><{INPUT NAME=cmdSubmit TYPE=s
UALUE="Process Order"></P><{/TD></TR>
<TR>
£TD colSpan=6>
<P align=right><{INPUT NAME=cmdReset TYPE=reset
UALUE=""Abandon Changes"><{/P><{/TD>
</TR>
<% End If %>
</TABLE>
<P>

4] |

<TABLE border=1 cellPadding=1 cellSpacing=1 width="86%"> P S =l
<TD><INPUT HAME=txtOrderID VALUE="<%= objOrder.0rderID %>"

<TD><INPUT NAME=txtOrderDate UALUE="<%= objOrder.OrderDate %>"

<% If objOrder.Processed Then %> checked <% End If %>></TD></TR>

format the header.

Use the order . Processed
property to determine whether to
set the checkbox's CHECKED
attribute.

Use the Order . Processed
) property to determine whether to
» show buttons for processing the
order.

22Test the order header. The differences
between a processed order (e.g.,
orderID = 7) and an unprocessed order
(e.g., orderID = 8) are shown in
Figure 29.8.

29.3.5.3 Displaying the order details

The order.Getorder method not only retrieves
the correct properties for the selected order, it
synchronizes its internal orderDetails object.
In other words, when the Getorder method is
executed, the orderDetails object is updated
so that it contains the order details of the
selected order only.
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FIGURE 29.8: The appearance of the order header depends on whether the order in question has
already been processed.

J kitchen Supply Co. Extranet: Details of Order - Microsof... Jl[=] E3
J File Edit View Favorites Tools  Help |

J<:=v=:>v°ﬁ‘@»

Back Farward Stop Refresh  Home Search

JAddress I@ http:,|’,I’I0calhost,l’KitchenSuppIy,l’menuJ:urcj Go |JLinks >

=
Kitchen Supply Co. Extranet
Order Information
Order | Order |
D ||? Dot ||4;2?;19§ Processed? !-
Frocess Order | ﬂ\ ‘
Abandon Changes | \

This order has not already been processed
Eloore therefore buttons for processing the order or
abandoning changes are shown.

Accessing the individual order details using the
OrderDetails object is similar to accessing the
items in an ADO Recordset object: you start at
the top of the list and iterate through the list
until you reach its end.

J kitchen Supply Co. Extranet: Details of Order - Microsof... Jl[=] E3

J File Edit View Favorites Tools  Help |

J<:=v=:>v°ﬁ‘@»

Back Farward Stop Refresh  Home Search

JAddress I@ ttp: fflocalhost /Kitchensupply Crder . asp j Go |J Links **

|

Kitchen Supply Co. Extranet

Order Information

]?)rder il8

Order

P
Date Processed?

/2719 )

The checkbox is checked indicating -
@oe  that the order has already been y
— processed.

The basic steps required to list an order’s order
details are the following:

1. Create a local reference to the
OrderDetails object. To do this, you need
to know two things:

a) The order object encapsulates a
synchronized orderDetails object.



ﬁ Processing orders using business objects

b) You can access the orderDetails
object by using an accessor method
called orderDetails provided by the
Orders object.

Thus, the syntax required to create a local
reference called objpetails to the
OrderDetails object inside of objorder is
Set objDetails =
objOrder.OrderDetails

Use the MoveFirst method to move to the
first order detail and to ensure that at least
one order detail exists.

Use the MoveNext method to step through
the items in the list and recognize the end
of the list.

In this section, you will create a table to format

the

details of the order and use the

OrderDetails object to dynamically populate

the

2

table.

3Create a second table on the order form
under the order header.

24Use the table header tags, <Tu> and </

NL
NL
NL
NL
NL

TH>, to create a row of column labels, as
shown in the code below:

<TABLE ..>
order header
</TABLE>
<% If objDetails.MoveFirst Then %>

NL

NL
NL
NL
NL
NL
NL

NL
NL
NL
NL
NL

NL

NL
NL
NL
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<TABLE border=1 cellPadding=1
cellSpacing=1 width="80%">
<TR>
<TH>ProductID</TH>
<TH>Description</TH>
<TH>Unit</TH>
<TH><P align=right>Price</P></TH>
<TH><P align=right><% If
objOrder.Processed Then %>
Qty<BR>Shipped
<% Else %>
Qty On<BR>Hand
<% End If %></P></TH>
<TH><P
align=right>Qty<BR>Ordered</
STRONG>< /P></TH>
<TH><P
align=right>Extended<BR>Price</
STRONG></P></TH>
</TR>
</TABLE>
<% End If %>

The value of objOrder.Processed is used
to control the headings shown for the
details part of the order. Naturally, if the
order has already been processed, the
current quantity on hand for each product
in the order is irrelevant and should not
be shown. Similarly, if the order has not
been processed, the quantity shipped has
not yet been determined and should not
be shown.
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29.3.54 Multiple QtyOrdered values

When the user presses the Process Order
button, an HTTP request containing the
txtQtyOrdered values entered by the user is
sent to the web server. However, a single form
field cannot contain the quantity ordered
information for multiple products. As a
consequence, the order form must generate
unique txtQtyOrdered = value pairs for each
product in the order.

The order object requires that a special
convention be used for the name of the
“quantity ordered” textbox on your order form.
Specifically, the name of the textbox must be
txtQtyOrdered followed by an underscore and
the ProductiD of the item being ordered. Thus,
the field/value pair “txtQtyordered 51 5012”
= 12 indicates that the quantity ordered for
product 51 5012 should be set to 12 units.

25Use VBSCRIPT to construct the name of
the gtyordered textboxes dynamically:
NL <INPUT TYPE=“Text” NAME=
“<%= “txtQtyOrdered " &
objDetails.ProductIB >">

@ The order object’s ProcessOrder
method contains all the logic required to
extract the Productip from the HTTP
field/value pair and write the changes to
the database.
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26Add code to iterate through the items in
the orderDetails object. An example is
shown in below:

NL ..

NL <% If objDetails.MoveFirst Then %>

NL <TABLE border=1 cellPadding=1
cellSpacing=1 width="80%">

NL <TR>

NL -

NL </TR>

NL <% Do %>

NL <TR>

NL <TD><INPUT disabled
name="txtProductID” value="<%=
objDetails.ProductID %>” size=10></
TD>

NL <TD><INPUT disabled
name="txtDescription” value="<%=
objDetails.Description %>”
size=15></TD>

NL <TD><INPUT disabled
name="txtUnit” value="<%=
objDetails.Unit %>” size=3></TD>

NL <TD><INPUT disabled
name="txtPrice” value="<%=
FormatCurrency (objDetails.ActualPri
ce) %>"” size=5></TD>

NL <TD><INPUT disabled size=5

NL <% If objOrder.Processed Then %>

NL name="txtQtyShipped” wvalue="<%=
objDetails.QtyShipped %>”

NL <% Else %>
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NL

NL
NL

NL

NL

NL
NL

name="txtQtyOnHand” value="“<%=

objDetails.QtyOnHand %>”

<% End If %>></TD>

<TD><INPUT <% If
objOrder.Processed Then %> disabled
<% End If %> name="<%=
“txtQtyOrdered ” &
objDetails.ProductID $>” value="<%=
objDetails.QtyOrdered %>” size=5></
TD>

<TD><INPUT disabled
name="txtExtendedPrice” value="<%=
FormatCurrency (objDetails.ExtendedP
rice) %>” size=5></TD></TR>
<% Loop While objDetails.MoveNext
%>
</TABLE>
<% End If %>

The objoOrder.Processed property is also
used to control whether certain textboxes
are enabled. If the order has already been
processed, all the fields on the form
should be disabled. If the order has not
been processed, then the user should be
able to change the quantity ordered for
each product.

29.3.5.5 Formatting issues

Note that the price values are not formatted as
currency by default in HTML. To fix this
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problem, use VBSCRIPT’S FormatCurrency ()
function.

27Ensure you have used VBSCRIPT’s built-in
FormatCurrency () function to displace
monetary values:
NL <TD><%$= FormatCurrency
(objDetails.UnitPrice) $%></TD>

28Test the list, as shown in Figure 29.9.

29.3.6 Processing the order

To process the order form, you must pass the
entire ASP Request object (which contains the
HTTP field/value pairs) to the order object’s
ProcessOrder method.

29Add a Process order button to the order
form. It should send the HTTP request to
Order Process.asp.

30Create a new ASP file called

Order Process.asp

31 Add the following code to the file:

NL <%

NL Session(“objOrder”) .ProcessOrder
Request

NL Response.Redirect “Order.asp”

NL %>
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FIGURE 29.9: The appearance of the completed order form depends on whether the order in question
has been processed.
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Note that the Processorder method not be enclosed in brackets since
requires that a reference to the built-in ProcessOrder does not return a value.
ASP Request object be passed as a
parameter. Also, recall from Processing an order is as easy as that. The

Section 18.4.3 that the parameter should order object does all the work required to
process the order and permits you, as the
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application designer, to focus on interface and
functionality issues.

29.3.1 Creating a new order

The procedure for creating a new order is very
similar to that for viewing or updating an
existing order. The only difference is that rather
than finding an existing order, the orders
object must

 create a new order in the orders table, and

o create a default set of order detail records
for the order.

As discussed in Section 29.4.3, the default set
of order details used in this system is simply the
set of all products in the pProducts table.

32Add the following code to the “new
order” branch in Menu_Process.asp:

NL ‘create a new order

NL Session(“objOrder”) .AddOrder

29.4 Discussion

29.41 The OrderOhjects ohject model

Unlike the ADO object model, the ORDEROBJECTS
object model is hierarchical—the orderbetails
object is completely contained within the
order object. A comparison of the two object
models is shown in Figure 29.10. In the
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following sections, a brief overview of both the
objects in the orderobjects model is provided
and the important properties and methods of
each are listed.

FIGURE 29.10: A comparison of the ADO and
ORDEROBJECTS object models

()

Command

The ADO object model

Connection

Recordset

The OrderObjects object model

OrderDetails

Order

294.1.1 Order

The order object can be used to access any
order placed by the customer or to create a
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new order in the customer’s name. The object
has the following public properties:

Property Data type
OrderID Long
OrderName? String
CustomerID Long
OrderDate Date
Processed Boolean
OrderDetails reference to
OrderDetail
object

a. OrderName is simply the
concatenation of OrderID and
OrderDate in (DD-MMM-YY) format.

Before accessing the properties of the order
object, the Getorder method must be used
locate the desired order. The following methods
are provided by the order object to simplify
retrieval and processing of orders:

e ITnitialize (objCon as Connection,
1ngCustID as Long) —returns a Boolean
value: The order object must be passed a
valid ADO connection object and the
custID of the currently logged-in customer.
If the object cannot be initialized, False is
returned.

* GetOrder (1ngOrderID as Long) — returns
a Boolean value: Calling this method sets
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the object to point at the order specified by
the 1ngorderiD argument. If the value of
1ngOrderID is not found in the underlying
orders table, False is returned.

¢ NewOrder (1lngCustID as Long) — returns
nothing: This method creates a new Order
record for the customer in question.

* ProcessOrder (objRequest as Request) —
returns nothing: This method simplifies the
processing of new or changed orders. All
that is required by the method is that it be
passed an ASP Request object containing
field/value pairs of the form
txtQtyOrdered <ProductID> = value.
The method takes care of processing the
order against the Products table so that
the inventory values are up to date.

294.1.2 OrderDetails

The orderDetails object simply provides a list
of order details in the current order. It has the
following public properties:

Property Data type
OrderID Long
ProductID String
Description String
Unit String
QtyOnHand Integer
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Property Data type
ActualPrice Currency
QtyOrdered Integer
QtyShipped Integer
ExtendedPrice Currency

OrderDetails provides the following public
methods for iterating through the underlying
recordset:

» MoveFirst — returns a Boolean value (True/
False): The MoveFirst methods moves to
the first order detail. If the list of order
details is empty or undefined, the method
returns False.

» MoveNext — returns a Boolean value (True/
False): The MoveNext method moves to the
next order detail in the list. If the record
pointer is already at the end of file (EOF)
marker, or the next record is the EOF
marker, the method returns False.

29.42 Updating components

Software components can be a great time saver
when developing applications. The component
can be developed and tested in a controlled
environment and then used in many different
applications. In the case of web-based
applications, components are especially useful
because server-side scripting languages (e.g.,
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VBSCRIPT) and programming tools for scripting
and debugging are much less sophisticated than
stand-alone development environments like
VISUAL BASIC PROFESSIONAL oOr DELPHI.

The problem with component software is that
the many different components from many
different vendors sometimes conflict with each
other. If certain programs break when a
component is upgraded, or if an installation
routine replaces the current version of a
component with an older version, the result is
generally known as “DLL Hell”. When the
conflicts occur on a mission-critical web server,
then the problem can affect thousands of users
and multiple applications.

An important stipulation of the COM standard is
that if a program works with a version of a
component, it will work with all subsequent
versions of that component. Thus, nothing
should ever break by updating a component.1
Moreover, an installation routine should never
replace a component with an older version of
the component.

29.4.3 Shopping carts and other interfaces

The approach you used in this lesson to create
and process an order is very different from the

T Unfortunately, experience suggests that this
stipulation is not always respected by software
developers.
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“shopping cart” metaphor used at many retail
on-line stores. However, the assumption is made
that users of this site will be ordering a large
proportion of the items in the product list.
Rather than add items one-by-one as done in a
shopping carts, users simply pick what they
want from an exhaustive list of products.

The HTTP protocol requires a “round trip”
(client — server — client) to update the
information on the user’s screen. Because of the
time required for the round trip, it is inefficient
to replicate the interface of the stand-alone
order form you created using ACCESS in

Lesson 14. Client-side technologies (such as
Java and DHTML) are giving web-based
application designers more control over the
user interface. However, these technologies are
still relatively immature and are beyond the
scope of this lesson.

29.4.4 Use of the DISABLED attribute in HTML

Not all browsers support the DISABLED
attribute. For example, some versions of
NETSCAPE NAVIGATOR simply ignore it. Since you
have very little control over the browsers used
by your customers, there is very little you can
do about minor problems such as this.

In the case of the forms you developed in this
lesson, the “disabled” status of a textbox is
simply an aesthetic issue. As such, there are

Application to the project
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many different ways of making a clear
demarcation between the data the user is
expected to change and the data that is simply
displayed for the users benefit. For example,
textboxes could be used for values that can be
changed by the user and plain text used for all
other items.

The important thing to keep in mind is that
unlike the textboxes you created in ACCESS, the
HTML textboxes are not automatically bound to
the underlying database. Thus, the only way
that a change made to the data on an HTML
form can be propagated to the database is
through an update procedure written in
VBSCRIPT. Since you have not written such
scripts for the read-only fields, the integrity of
the data in the database is not at risk regardless
of the look and feel of your form.

29.5 Application to the project

33Complete your order form using the
Order and OrderDetails objects.

34Test your application.
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