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PREFACE

The primary objectives of this book are to:

1) Serve as an introduction to using a personal computer to organize
and manipulate information. In some circles this general concept is
referred to loosely as data base management.

2) Present arudimentary, but functional, information management
program written in high-level language (BASIC). This program, by
itself, may be used to explore and understand fundamental computerized
information management processes.

3) Provide, for the more advanced student or enthusiast, a well-
documented-program framework from which one may proceed to
modify and enhance the capabilities of the core program.

In striving to meet such goals, a large number of program design
decisions had to be made involving numerous constraints. Where
conflicts arose, the basic principles followed were to opt for simplicity of
operation and/or presentation at the sacrifice of programming sophisti-
cation, operating speed, or advanced capabilities.

After many years of programming, I am thoroughly convinced that
nosingle program can come even close to satisfying all the requirements
of the general public at large. By providing the type of extensive
program documentation included in this book, however, I have
attempted to provide a platform from which the dissatisfied can build or
restructure to their heart’s content. This provides considerably more
freedom of choice than one receives when one purchases a program on a
“locked” disk.

I believe that providing freedom of choice is a good part of what life
is all about. An exciting aspect about the use of personal computers is
that they can aid us in making suitable choices. An exciting aspect about
data base management is that it can help us to organize information so
that we might make intelligent suitable choices. An exciting concept
about computer programs in general is that, if we know how they work,
we can makesuitable intelligent choices concerning how they performin
the future.

Nat Wadsworth
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DATA BASE MANAGEMENT FOR THE APPLE

INTRODUCTION TO
COMPUTERIZED DATA
BASE MANAGEMENT

“Data base management.” Everybody seems to be using this phrase these
days. Just what does someone mean when they use such terminology?
The truth of the matter is that the exact meaning of the phrase “data base
management” can depend to some degree on the context in which it is
used!

A person who works in the accounts receivable department of a
large firm, whose job is to track and collect “past-due” accounts, is
performing data base management.

An individual who keeps a personal address book of friends,
relatives, and associates is performing data base management.

And a teacher who maintains records of students’ grades and
attendance is certainly involved with data base management.

The Internal Revenue Service (IRS) is deeply involved in many
aspects of data base management: massive data base management. Ah,
but let’s try to keep this text cheerful .. ..

You see, the central concept of data base management—and you
may verify that it applies to all of the above examples—is simply this: it is
the physical control of information.

Why control information? So you can use it more effectively!
Random collections of facts have little value. Organized and compiled
knowledge can have tremendous value.

The accounts receivable clerk who merely knows that “some
businesses owe money” is going to have a difficult time coming up with
the cash so that the company can meet its next payroll. But the same
clerk who culls the files to identify the accounts that are indebted, who
extracts the invoice numbers, amounts due, and who obtains the
telephone numbers of those accounts is in a position to take immediate
action. Action that can result in those bills being paid promptly!

If you keep the names and addresses of all your friends, relatives,
and acquaintances on scraps of paper tucked in various nooks and
crannies around your home, you are probably going to lose track of some

1



2 DATA BASE MANAGEMENT FOR THE APPLE

associates. But if you organize that information in, say, a little old
address book and you organize that address book by your contacts’ last
names, then, oh yes, you can quickly look up the phone number or address
of those with whom you desire to communicate.

Likewise, lots of luck to the teacher who didn’t keep meticulous
grade records so that the progress of students could be reviewed with
parents, other teachers, and the pupils themselves.

As for the IRS, wouldn’t it be a shame if they suddenly lost the
ability to organize and control all that tax information? It could certainly
result in chaos!

Organizing Is a Lot of Work

Sureitis. Thatis one of the big problems with managing information. It
takes a lot of hard work and effort to keep it organized.

There is a universal physical law often referred to by scientists,
known as the Law of Entropy. The gist of this theory is that, if left to
themselves, things tend to fall apart or go into disarray. Well, this
physical law wasn’t intended to serve as a theorem in information
management. But if you look at your own personal experience, you may
tend to agree that there sure seems to be some kind of “force” at work that
applies to keeping track of information. If left unattended, information
seems to dissipate and become increasingly disorganized! It seems to
take lots of work—energy—to keep information arranged in usable
form.

Trouble is, people seem to have an aversion to constantly struggling
tokeep information organized. Ever notice how people in an office would
generally prefer to go to a meeting or talk on the phone rather than
straighten out that pile of papers on their desks?

Do you really enjoy periodically having to go through your little old
address book (particularly during the holiday season when you are
supposed to be sending cards, but you would prefer to be going to
parties)? With 25% of the population moving every year, it amounts to a
lot of messy erasing and updating just to keep a little old address book in
order.

I have been told by practicing teachers that keeping a constantly
updated record of students’ attendance and grades is a lot of work. It sure
doesn’t seem to be a lot of fun, from what I have been able to observe at
close hand.

The good old IRS employs thousands of people just to keep their
information about how you pay your taxes organized. They pay those
people with lots of your money. So, not only is organizing information a
lot of work, it is expensive!
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Let the Computer Do It

The work, that is. Sure. That is what this book is all about. Let’s have a
computer do as much of the work as possible when it comes to organizing
and compiling information. Then you and I can have more time to take
advantage of that information and put it to good use.

Another way of looking at information is to consider it as power! It
takes energy to acquire, organize, and interpret data. It takes effort to
keep it ordered. But, once harnessed and controlled, information can
produce concrete results. Results equals personal power.

Of course, you know that a computer is well suited for performing
many of the tasks associated with managing different kinds of
information. It can be programmed to be proficient at storing,
retrieving, arranging, rearranging, and extracting specific facts and
figures. Frequently, it can perform such operations in a blink of ‘the

\'-ORMN‘ON ——— INFORMATION —
== — INFORMATION \Nﬁ\o“ -

-PM“’/ON.:.\‘,‘ o=

.—V\Qo?"‘:\—g:

== INFORMATION = oY -
—

—~ ORGANIZE

SORT
COMPACT

OUTPUT

INFORMATION
INFORMATION
INFORMATION

Fig. 1-1. Your Apple Il computer can quickly organize data and output specific
information by using the data base program in Chap. 3.
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proverbial eye. Even large tasks that might take a person several days—
such as sorting operations—can be executed in a matter of minutes when
performed by a computer such as the Apple II, Apple II Plus, or
Apple ITe.

The computer has other advantages over a person when it comes to
performing rote work. It is accurate. Unless the computer is malfunc-
tioning or the program it is executing (heaven forbid!) has flaws, it will
unerringly adhere to the rules laid down for its performance. There are
no slip-ups, no misclassifications, no misfilings into the wrong bin where
the data might be lost forever. It does precisely (and only) what it is told
to do. (Of course, if you tell it to do the wrong thing, it will do that too!)

It can handle large volumes of information. Quantities of informa-
tion that would reduce most people to little mounds of total frustration
are routinely processed by the machine without so much as a whimper.

The computer can operate unattended. Once you have told it what is
to be accomplished, you can often walk away from the machine while it
cranks away on its own. Need a mailing list in zip code order? Tell the
computer to print it out while you go to lunch!

Are you convinced? Sure you are. You know your Apple can save
you a lot of time and trouble by processing and organizing data. Up until
now, you just may not have known how to tell your computer how to do it!
That obstacle is about to be eliminated.
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TOWARD |
UNDERSTANDING DATA
BASE MANAGEMENT

Just knowing that a computer, equipped with the proper program, can
perform a stated task, is not enough in itself to get you very far. Like all
tasks one is likely to encounter, there is often more to know about the
process than simple recognition that the job can be accomplished.

So it is, indeed, with data base management. It is not enough to
merely be aware of the fact that a computer can be programmed to
manipulate data in a variety of ways. While it is a good starting point to
know that you can extract particular kinds of information, analyze large
amounts of information to uncover hidden relationships and correlations
or sort data into convenient groups, it is not enough to actually
accomplish real objectives.

No, in order to effectively use a computer to manage data, you must
have at least an elementary appreciation of how it goes about
accomplishing its work. And, in order to begin discussing that subject, it
is necessary to know something about how information can be processed.
That is, how it can be broken down into its component parts so that it can
be accessed and physically manipulated by a computer.

A Data Base Vocabulary

It will behoove us to define some fundamental terms at this point so that
you can understand what it is I am talking about as I discuss various
aspects of data base management.

I like to start at the ground level and work up when exploring new
territory. Thus, let’s start by defining the smallest piece of information
that can be dealt with by a computerized information management
system.

It is a character. That is, a single letter (of the alphabet), numeric
digit (9-9), punctuation mark, special symbol, or control code (such as a
carriage return, linefeed, or the “escape” indicator).
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Characters

may be used

CHARACTERS { l CHARACTERSABC...123...4-"* i to form words,
strings, etc.

build These are the field names
NAME JOHN DOE )
ADDRESS 125 MAIN STREET
Here
FIELDS L] ANVIOWN are the
STATE NV field
contents
ZIP CODE 88888
CATEGORY CUSTOMER I
Internal Fields
build record in each
numbers / record \
r N Al Lo T o
1 | JOHN DOE 425 MAIN ST. / 8888 CUSTOMER
2
3 "
Individual
BECERDS ° records
. 5
H
build
RECORD #1 )
RECORD #2
RECORD #3 similarly
formatted
FILES - records
inafile
L]
RECORD #N )

Fig. 2-1. Building a data base: characters make up fields; fields make up records;

and records make up files.

Now a computer actually processes characters in encoded form. In
reality, each character is broken down still further, into binary bits. But,
as far as we will be concerned at the practical level, the decoding of
individual characters into binary patterns—such as ASCII code—will be
considered transparent to the user. Such encoding is taken care of by the
machinery without intervention on our part. All we need know is that,
when we press a key on a keyboard, the computer is going to interpret it
as representing a unique character. This is the smallest unit of
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information that will be inputted or received as output from the data
base management program.

If you put a bunch of characters together you have what is
sometimes referred to by computer technologists as a character string.
The term “string” in this context refers to a group of characters that are
(or may) be manipulated as an entity. The concept is important because it
isoften used to define the particular group of characters that a computer
is to look for during a search operation. Note that a string may actually
consist of just a few characters (such as might make up part of a word) or
a large number of characters (such as might be encompassed by several
words or a phrase). (In fact, a string might also be singular, in that it is
represented only by a single character.)

A word can be defined as a string of characters separated by a
space. (Remember, as far as a computer is concerned, a space, such as
occurs between each word on this page, is actually represented by a
specific character: the space character!) People are quite familiar with
the concept of words. Computers have to be taught how to recognize
words. In the context of data base management, a space means the end of
a word to the computer!

Now we come to a very important concept in data base management:
a field. A field can best be thought of as a logical element. That is, the
information within a field is generally considered to relate to a specific
purpose or function. The contents of a field may consist of entire strings,
words, or just individual characters.

Some examples of “fields” may help illustrate the concept. The
first name, middle initial, and last name of a person might all be placed
together in a field. This field might be referred to as a “name” field,
because it contains all the information pertaining to an individual’s
name.

All of the information relating to a person’s or a firm’s street
address, such as the house or building number, the name of the street,
boulevard or avenue, and even the apartment or suite number, could be
grouped together in a field. Such a field might be logically referred to as
the “local address” field.

Note that in these fields there are a number of words, but they all
relate to the same logical subject, such as local address or the name of a
person.

The concept of a field is important in data base management
applications. This is because certain operations, such as search and sort
procedures, are performed relative to the contents of specific fields. Once
fields have been defined for a particular data base, most of the
manipulative power provided by the program will focus at the field level.
It is thus important to fully appreciate the divisional effects of field
boundaries.

While fields typically contain information that is logically or
symbolically related to other information within the same field, this does
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not have to be the case. Physically, a field in the data base program
provided in this book is delineated by the inputting of a carriage return
(end of line) character.

Furthermore, the maximum size (Ilength) of any field in this data
base management system is limited to a total of 40 characters (including
spaces, punctuation, special symbols, ete.). And, as will be pointed out
shortly, there is a limit to the maximum number of fields that may be
defined for a particular data base.

Finally, before going on to other definitions, it will be pointed out
that, in this system, there can be two different types of data fields.

Alphanumeric fields can contain any valid characters, such as
letters of the alphabet, digits, and special symbols. These characters may
be used without regard to format within a field. The alphanumeric field
is the most commonly used type of field.

Numericfields may only contain a single numeric value, expressed
precisely in terms of significant digits, possibly including a sign and a
decimal point. The significance and application of numeric fields will be
discussed later.

One or more fields may be organized in a fixed sequential
relationship to form a record. A record normally forms a logically
complete structure. That is, in an application such as maintaining a
mailing list, a record might typically hold an individual’s name, street
address, city and state, zip code, telephone number, and a classification
code. Each of those separately identified parts of the record would
comprise a field. Taken together, those fields constitute a record. Note
that all of the information within each record relates to a particular
individual.

Records are important in the data base system being presented
here. Records are the smallest physical units that can be created,
removed, or moved about within a data file.

Which leads us to the definition of a file! A data fileis a collection of
records, all of which have a specific, defined format. Typically, all
records in a file relate to a particular application, such as maintaining a
mailing list.

In this data base management system, all of the records in a single
file are stored in the computer’s memory at one time. That is, the file is
considered to be “memory-resident” whenever it is being processed by
the computer. Of course, when not in use, the contents of a file can be
stored on a diskette for safekeeping.

A data base may be considered as consisting of all of the information
that you have, organized in a form that can be processed by your
computer system. As you create new files of information on your
computer system, your data base will expand to give you more and more
personal information-handling power!
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Controlling Your Data Base

The program that directs the operation of your computerized data base
management system works in two fundamental modes. One mode is
referred to as the data entry mode. When in this mode, information is
accepted as data to be stored and manipulated by the computer.

The second mode is termed the command mode. Commands are the
directives you give to the program to cause it to act on the information in
a data file in a prescribed manner. These commands provide the ability
toadd datarecordstoafile, change data in selected records, and insert or
delete records. Other commands permit you to search for specific
information by examining the contents of fields and to arrange the
records in alphabetical order as a function of the contents of a specified
field. There is even a directive that permits the summing of arithmetic
values in numeric fields.

Still other commands enable entire data files to be stored on a
diskette or transferred from a diskette into memory.

The program commands give you the ability to personally control
every aspect of your new information-processing tool!

You may have noticed that the types of commands mentioned above
can be grouped into several categories. One category might be viewed as
having to do with the editing of information in a data file. The ability to
add or delete information in a file or to change the contents of all or part
of a record allows you to conveniently keep your information up to date.
For instance, if you are maintaining a mailing list, you need the ability to
enter a person’s change of address in the specific record that pertains to
that individual.

Search and sort commands provide for the organizing of informa-
tion. The search directive screens out unwanted information and
displays only those records containing sought-after data. For instance, if
you wanted to locate all of the people in a mailing list that lived in a
particular state, you could direct the data base program to search all the
data in a file and display just those records having an address in the
desired state.

The sort directive permits you to group information into categories,
and even subcategories. If you wanted to take advantage of third class
mailing rates at the post office, you would have to present all your mail
arranged according to zip codes around the country. This is a difficult
task to perform by hand. However, the computer can accomplish it with
ease by merely arranging the contents of a file on the basis of a zip code
field!

A third type of command may be classified in the mathematical
category. The ability to “tally” the numbers in a specified field for a
group of records has considerable value in many applications. For
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instance, the individual prices of components in a complex system could
quickly be summed by the computer to arrive at a final system cost.

And finally, there are the directives related to data storage. These
arethe commands used to place a data file on a diskette or toreactivatea
file by bringing it back into memory from a diskette.

Formatting Your Data

Now, the key to successfully utilizing a data base management program
lies in preparing a good format for your raw data, that is, in arranging
your initial information so that it can be effectively processed and
analyzed by the computer. A good portion of this book will be devoted to
providing practical examples of how data can be formatted to
accomplish various applications.

Right now, it will help you get a feel for the process of initially
formatting a data base by reviewing the following:

Data within a file is organized as records. Each record is assigned
(by the computer program) a reference number. This reference number
ismaintained without the operator’s assistance, but it may be referred to
by the operator to perform certain operations. Thus, the first record
inputted into a file is given the internal reference number one. The next
record is referenced as record number two, and so forth. If the operator
wants to remove a certain record from the file, the number of that record
can be referenced and the deletion accomplished. After a deletion, the
records remaining in the file would automatically be assigned numbers
to reflect their new positions within the file. Similarly, if a sorting
operation rearranged the order of records in a file, the number assigned
to each record might be altered. Again, all of this is taken care of by the
computer program. The internal numbering system is just a means of
communicating to the user the actual physical location of each record
within a file at any given time.

You know already that each record is further subdivided into fields.
A field is usually assigned a specific function or purpose (though this
does not have to be the case). The maximum number of characters in a
field isdecided by the user for each application (with an upper limitation
of 40 characters to afield). Also, fields are designated as alphanumericor
strictly numeric, depending on the type of data that is to be stored. All of
the information in an individual field in this data base management
system will normally appear on a single line of the display.

The concept of a field is important because each field delineates a
boundary within a record. Furthermore, the data base management
program operates on the contents of fields. That is, the data within
records is processed on a field-by-field basis. To assist the data base
operator, fields may be assigned reference names when a file is initially
formatted. Thus, if one of the fields in a record will always contain a
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person’s phone number, the field might be assigned “PHONE NR” as a
name. Thus, each time that portion of a record was accessed by a user, the
field name would be presented as a reminder of the type of data
contained therein.

Fields contain characters arranged as words or strings. There isa
limit to the number of fields and the total number of characters that can
be assigned to any record. (These specifications will be detailed later in
this manual.)

Remember, a character is the smallest amount of information or
data that can be manipulated by the data base operator in this system.

A Few Conceptual Examples

With the background you now have, it is time to present a few simple
illustrations of how a data base management program may be put to
practical use.

Let us present one example by assuming that you are a salesperson
for an insurance company. You work out of an office in your home on an
essentially independent, unsupervised basis. You are basically an
industrious person, constantly striving to improve your performance
(primarily because that increases your income).

Your company creates leads for you by advertising in various
magazines. People who respond to the ads fill out a coupon, indicating
their interest and providing their name and address. Your company
forwards batches of these coupons to you each week. A big part of your
job as a salesperson is to follow up on these leads and try (very hard) to
sell these people suitable insurance policies. Of course, the company you
work for carries many lines of insurance, so you have clients interested in
many different types of policies.

Not only must you constantly strive to obtain new customers, you
must also continue to service your growing base of regular customers.
Periodically, you need to call on them, review their current needs, update
policies, and so forth.

You are, indeed, becoming a very busy person. You come to the
realization that you are starting to face a real problem just keeping all
your clients and prospects organized. You have, for some years,
maintained a large notebook. You have even gone so far as to devise a
system whereby you create a new page for each customer you sell. You
file these pages in alphabetical order. By making pertinent notes on
these pages you (usually) are able to keep some kind of a handle on the
situation. You do this by periodically scanning all these notes, keeping an
eye out for policies that are about to lapse, news of an increase in the size
of a family, changes in car registration, etc. These are clues that the
customer should be contacted for policy updating.
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If that wasn’t enough to keep you busy, the real problem centers
around those ever-arriving new prospect coupons. Your present system
is to simply stuff each pile of new coupons into your briefcase. Asyou get
time, you take out a few coupons, try to make contact with the prospect
and set up an appointment. You admit to yourself that the system is a bit
messy and you have no doubt that a few prospects “fall through the
cracks.” It is definitely time to do something about the matter.

Fortunately, you have an Apple II computer just sitting around
your home office with nothing to do and you have wisely obtained a copy
of this book. Now, let’s look at what you could do in this particular
situation.

You could establish a data file to keep track of your customers and
prospects (and even your friends and associates)! For illustrative
purposes, we will make the structure of this file very simple. But you will
soon realize that you could increase the power of this information
management system by expanding the number of fields employed in a
record.

Let us say that you define each record in the file to consist of six
fields. You name the fields as follows: Name, Address, City, State, Zip
Code, and Category. (The names you assign serve to identify the contents
of each field.)

You establish your data base by sitting down one day and entering
all of the relevant information into the computer. The information is
simply transferred from those coupons the company sends you (that are
filling your briefcase).

You decide to categorize each prospect on the basis of the type of
insurance that person has expressed an interest in, such as automobile,
life, property, or medical coverage. This information is entered in the
“Category” field.

Perhaps you end up with several hundred names and addresses in
your initial data base. Of course, information has been entered
essentially at random as you grabbed inquiry coupons out of your
briefcase. You decide the first thing you would like to do is have your list
of prospects arranged in zip code order. You press a few keys on the
keyboard of your computer. The computer arranges all the records in the
file into zip code order in accordance with the contents of the “Zip Code”
field. You press a few more keys and the system outputs the ordered list
on your printer.

Next you decide you could become more effective at your selling
efforts by “softening up” potential clients with an introductory letter.
What is more, you want to slant the letter depending on the type of
insurance with which the prospect has expressed an interest. So, you sort
your data file on the basis of the contents of the “Category” field. This
groups all the prospects according to interest. After this operation you
find that record numbers 1 to 40 contain clients interested in automobile
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coverage, 41 to 55 in life, 56 to 80 in medical, and numbers 81 to 180 are
looking for property coverage. Wow! You have just discovered something
you never fully realized before! Fully half your prospects are interested
in property coverage. Perhaps you had better spend more time boning up
on the details of providing property insurance and less time on life
policies? In any event, you are now in a position to press a few more keys
on the computer and have mailing labels printed for each group of
prospects. You then stuff an appropriately slanted letter into each
envelope to kick off your new, streamlined selling approach.

Now it is time for you to go on the road and call on all those
prospects. But wait! Your territory covers three states. Are you just going
to hop in your car and drive haphazardly from place to place? Not any
more. You direct your computer to re-sort your data according to the
contents of the “State” field. When grouped accordingly, you then sort
each state subgroup against the “City” field. Presto! You can now have
the computer print you a list of prospects ordered by city and state. You
can immediately pinpoint those cities that have the most prospects. Now
you can plan your trip for maximum selling effectiveness.

In a matter of a few hours your business lifestyle has changed from
seeming chaos to ordered efficiency. What do you think of that?

Of course, this example was made very simple to illustrate the
concept of how a data base management program can be put towork.Ina
realistic application, you might expand the number of fields in a record
to, say, 20 or 30, in order to keep track of a great many parameters. Thus,
you might have a field for a client’s phone number, fields for dates on
which you actually made a call, fields amplifying a customer’s special
requirements, fields for recording policy numbers, renewal dates, ete.
Thus, the power and efficiency of the system can be considerably
amplified beyond that illustrated in this initial example. Put your
imagination in gear. Do you have visions of personal power and control?
Canyou think of ways in which a system such as this could make your life
more productive and enjoyable? I’ll bet you do and that you can!

Watch Those Expenses!

Doyou know that you can use this same data base management program
to help you keep track of a personal expenditures budget?

One way to approach such an application would be to format a
record with the following fields: Item, Category, Tax Code, Budget
Amount, Actual Amount.

At the beginning of each accounting period, let us say monthly for
purposes of this discussion, you could enter projections or estimates.
Some typical entries might appear as follows on the next page.
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ITEM:
CATEGORY:
TAX CODE:

BUDGET AMT:

ACTUAL AMT:

ITEM:
CATEGORY:
TAX CODE:

BUDGET AMT:

ACTUAL AMT:

ITEM:
CATEGORY:
TAX CODE:

BUDGET AMT:=

ACTUAL AMT:

ITEM:
CATEGORY:
TAX CODE:

BUDGET AMT:

ACTUAL AMT:

RECORD NR. 1
MORTGAGE INTEREST
MORTGAGE

DEDUC

SO

RECORD NR. 2
MORTGAGE PRINCIPAL
MORTGAGE

NON-DEDUC

22

RECORD NR. 3
ELECTRICITY
UTILITIES
NON-DEDUC

45

RECORD NR. 4
PHONE SERVICE
UTILITIES
NON-DEDUC

84

You would continue making similar entries for whatever expendi-
tures you anticipated making. When you had completed indicating your
plans, you could have the computer “tally” the total budgeted expendi-
tures for all the records under the field named “Budget Amt.” Will you
have enough money for the projected expenditures? If not, you might
want to alter your spending plans on the spot.

You could save this initial projection on a diskette. Then, as you
actually made expenditures or at the end of the month, you could recall
the data base from the diskette. You would then enter the actual expense
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amounts under the field named “Actual Amt.” Now you could compare
how your projections did versus actual charges. And, you could tally the
“Actual Amt” field to obtain a total for the period too.

But that is not all. Suppose you wanted to look at your total utility
expenses? All you need do is perform a sort on the contents of the
“Category” field. Then, with all expenses for “utilities” grouped
together, you could direct the program to tally over just the selected
“utilities” expenditures. Spending too much there? Put a stop to it right
now, before you go broke!

And how about at the end of the year when it comes time to pull
together all those tax deductions? Well, you could perform a search
operation on the contents of the “T'ax Code” field and have the computer
display all those beautiful tax deductions. Or, you could sort on that field
and have the computer group all deductions together in the file. Then you
could have the computer perform a mathematical tally of all the records
in that group to obtain a total “tax-deduction” figure! Neat, eh?

Are you beginning to see the big picture? Let’s try one more
hypothetical illustration:

You are a small businessperson. Naturally, you have to give credit
terms to your regular customers. But, it turns out that not everybody
pays promptly. You need to keep track of who owes you money!

You format a file with fields to hold: the date of a transaction,
invoice number, description of merchandise, amount due, customer’s
name, address, etc.

Each day you enter the information pertaining to sales made on
credit. If accounts are paid, you simple remove the appropriate record
from the file, since you no longer need to track the invoice as an account
receivable.

Perhaps you want to remind customers of past-due invoices at the
end of each month? You could arrange thefile according toserial invoice
numbers, for example, by performing an appropriate sort operation.
You could then have the computer list the invoice number, amount due,
and name and address of each account that is in arrears. Why, you could
pop the slips of paper right off the printer into a glassine-window
envelope and have a friendly reminder in the mail in a matter of seconds!
Ah, the wonders of computer technology and the power of a data base
management program.

Are you ready to put a data base manager to work for your own
sake? Then just turn to the next chapter to get into the nitty-gritty details
of operating your own Apple data base program.
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OPERATING THE DATA
BASE PROGRAM

In this chapter I will try to give you a feel for how you communicate with
and give directives to the data base management program described in
this book and presented at the end of this chapter. Later portions of this
manual will provide plenty of practical examples of its operation.

As you read this chapter, you may want to try various operations
yourself. If that is the case, then load the program into your Apple II,
AppleII Plus, or Apple Ile computer and start it by giving the computer
the RUN command.

The minimum equipment you need to successfully implement this
program is an Apple II computer equipped with at least 48K of memory
and one disk drive. The system must be capable of executing Applesoft
BASIC. You will be able to build larger data files if the Applesoft
interpreter is in read-only memory (ROM) rather than random-access
memory (RAM). Of course, you will also need a system display device. If
you want hard copy of your data base, then you will have to have a printer
as part of your system. The program expects to see the printer interface
in slot number 1 of the Apple system.

It Is Interactive!

This data base management program is designed to respond to the user
in what some people describe as a “conversational” manner. That is, it
acts to prompt and guide the user. It does this by providing menus from
which one makes choices, or by asking questions when it expects input(s)
from the operator. This continuous interactive mode of operation
provides a user-friendly environment. Such operation is beneficial to
novice users, since it removes much of the confusion that can occur when
initially using a computer program. Yet, the system retains a high
degree of efficiency for experienced users who may not need much
assistance.

16
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In actual practice, operation of the program consists of really
nothing more than making choices presented by the computer or
responding to requests for inputs. It is thus not at all difficult to
physically operate the program.

Of course, applying the program effectively requires learning some
fundamental principles about data base management. You will gain
much of the understanding needed through actual practical application
examples provided later in this book. For now, let’s get started with an
overview of the key capabilities of the program.

The Primary Menu

When you first start the program, a menu will appear on the screen with
the choices:

1. USE APPLE DATA BASE

2. DEFINE RECORD FORMAT
3. READ FILE FROM DISK

4. WRITE FILE TO DISK

S. READ DISKETTE CATALOG
6. EXIT TO DISK EXECUTIVE

9. ERASE FILE FROM MEMORY

This menu will be referred to as the Primary Menu, since it allows
the user to select the broadest types of operations.

To make a choice, you merely press the digit key corresponding to
the number shown in the menu. Pressing the number 5, for example,
results in the computer presenting a catalog of the diskette currently in
the system disk drive. Note that, when selecting a menu option, it isonly
necessary to press the single key corresponding to the choice desired. In
fact, the pressing of any key other than the digits 1 to 6 and the number 9
is ignored by the program when the Primary Menu is being displayed.

Creating a Data File

Naturally, when using a computer, you cannot simply sit down and
blindly start typing in data. The first thing you must do when using this
data base program is to define a file format. That is, tell the computer
how many fields, what type of fields, the size (in terms of numbers of
characters) of each field, and an appropriate reference name for each
field in a record. You begin inputting this information by selecting
option number 2 (Define Record Format) of the Primary Menu.

When option number 2 is selected, the program proceeds to ask the
following series of questions, in the order given: a name for a field, the
maximum number of characters that will be permitted in the field, and
whether the field is alphanumeric or strictly numeric.
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DESCRIPTIVE FIELD PRICE FIELD
MUEIEEMEOO0 EEELEE
(ALPHANUMERIC) (NUMERIC)
MAX SIZE = 10 CHARACTERS <— MAX SIZE = 6 CHARACTERS —»

Fig. 3-1. Records are formatted by user-defined fields. Each field is assigned a
name, a maximum length, and is defined as alphanumeric or numeric.

You input the appropriate information for each field. Then the
program asks if you want to establish another field. If so, the same
information is requested again. This procedure is followed until all the
fields necessary for a particular application have been defined.

There are program limitations that must be adhered to when
defining a file structure. For instance, field names may not exceed 10
characters. The maximum length of any field may not be defined as
greater than 4¢ characters. Fields may only be designated as
(A)lphanumeric or (N)umeric in type. A record may not contain more
than 40 fields. And the maximum number of characters permitted in a
record (obtained by summing the maximum number of characters
permitted in all the fields in a record) is limited to 236.

Should you attempt to exceed the program limitations mentioned,
the program will remind you of its capabilities and give you the
opportunity to make amends.

Once you have completed defining all the fields that are to be
provided for in arecord, the program determines the maximum number
of records that can be held in a file.

Remember, this is a “memory-resident” data base management
program. That is, all of the information within a specific file actually
resides within the RAM of the computer when a file is in use. Thus, the
size of a file and the number of records it can handle are functions of the
amount of memory in your system and the length of the defined records.

The maximum number of records that a file can hold is calculated
by the program immediately after the last field has been defined. This
value is displayed briefly to the user for reference. Should you discover
that a particular file definition does not provide for enough records for a
particular application, you might want to consider redefining the file
structure in order to achieve your goals. Decreasing the number of fields
or the number of characters permitted in fields will increase the number
of records that may be stored in a file. Up to a point, that is. The
maximum number of records that can be stored in any one file is limited
by the program to 999.

(If you need more records than this in a single file, you are probably
well advised to look into obtaining a disk-oriented data base management
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program. That is one where each record is actually stored on a diskette
and access to the diskette is made each time any information in the data
base is required. Such disk-oriented data base management programs
are generally quite expensive.)

The Secondary or Operations Menu

Once you have defined the structure of a file, you may begin inputting
information to build up a data base. At the conclusion of the file-defining
process, the program will automatically go to the Operations Menu.
(This will also sometimes be referred to as the Secondary Menu, since it
is not as broad in scope as the Primary Menu.)

You can also get to the Operations Menu by selecting option number
1 (Use Apple Data Base) when the Primary Menu is on the screen. Of
course, if you try to use this option before you have defined a file (or read a
previously stored file in from a diskette), then your directive will be
politely ignored by the program. After all, you can’t use a data base if you
haven’t at the very least defined its format.

Here is how the Operations (Secondary) Menu appears on your
screen:

1. APPEND RECORD(S)
2. INSERT RECORD(S)
3. CHANGE RECORD(S)
4. DELETE RECORD(S)
S. LIST RECORD (S)
6. FIND RECORD(S)
7. SORT RECORD(S)
8. TALLY RECORD(S)
Q. #%¥ NEXT MENU %%

Those are the data base operations that may be performed by this
program. Option number 9 returns you to the Primary Menu. (It could
direct you somewhere else if you are the adventurous type. Those with
programming ability might want to modify the program to give it
further capabilities. Well, there’s a “hook” for you to use if you want to
hang your own stuff onto the program!)

The APPEND Operation

The first thing you have to do in order to start working with a
computerized data base is to load the data into your system. The
APPEND option of the Operations Menu is used to place the program in
the mode to accept and append new data to the end of the current
memory-resident data file.

On the top of p. 20 is an example of how the screen might appear
in a typical application when the APPEND option was selected.
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——— APPEND RECORD(S) -———
RECORD # 4 MAX CHARS = 20 ALPHA

FIELD # 1 NAMED: NAME

Note that the screen reminds the user of the type of operation being
performed. In this example, it indicates that the system is ready to
accept data for the fourth record in a file. The current field is limited toa
maximum of 20 characters of information. The field type is alpha-
numeric. Data is to be inputted for the first field in the record and that
field is called the “Name” field. The operator (that’s you, isn’t it?) will
then type in the information requested. That new data will appear
beneath the dashed line that is used to separate the computer’s
prompting from the operator’s input.

Simple, isn’t it?

Assoon as the information to be stored in one field has been entered
(by typing it on the keyboard and pressing the ENTER key), the
program automatically updates the display to prompt for the data for the
next field. This process continues until all of the fields for one record
have been accepted.

FIELD 1
FIELD 2
RECORD FIELD 3

N=1 FIELD 4
FIELD 5
FIELD 6

FIELD 1

FIELD 2

RECORD FIELD 3
N FIELD 4

FIELD 5
FIELD 6

F
RECORD I
NF1 ===~ BR

ADDED RECORD
Fig. 3-2. The APPEND operation adds a record at the end of afile.
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When the information for one record has been processed, the user is
asked if another record is to be processed. If so, then the display is
updated to prompt for the first field in the next consecutive record. If not,
thenthe APPEND operation is terminated by the program returning to
the Operations Menu.

You can continue inputting new records into a file until it contains
the maximum number allowed. (Remember, this will be a function of the
amount of memory available in the system as well as the length of the
defined records.) Should you fill the file while in the APPEND mode, the
program will automatically terminate this mode and return to the
Operations Menu. Should you attempt to select the APPEND mode
when the file is already filled, then you will be notified that the “file is
full” and the program will not attempt to perform the operation.

Of course, during the inputting of information, the program
performs certain checks on the validity of the information being entered.
For example, if a field is limited to 20 characters, the program will not
allow the operator to input a string that exceeds that length. Similarly, if
a field has been declared to be numeric in type, then it had better only
contain a number. Otherwise, the program will advise the user that the
data cannot be accepted and provide the opportunity to correct the
situation.

Numeric Fields Only Accept
Significant Digits

If you want to enter the numeric value, say, “2” in a field that has been
defined as numeric in type, then you only enter the digit 2—you must not
attempt to enter 2.0 or 2. or )2.—since these three latter forms of the
value all contain nonsignificant digits or characters. Furthermore, this
program always assumes that a number is positive in value unless it is
preceded by a minus (—) sign. So, do not attempt to use the plus (+) sign
in a numeric field.

These restrictions in the definitions of numeric values as they apply
to numeric type fields are made necessary by the manner in which the
program checks for operator errors. There are tradeoffs to be made in
the design of any program. In this case, the protection of novice users was
given weight over the flexibility some more experienced users might
enjoy. But then it is likely that the “pros” will have the wherewithal to go
right in and modify the package if they are not happy with this
particular limitation!

The INSERT Operation

The APPEND operation previously discussed always adds or “appends”
records to the end of a file. If there are three records in a file, it adds a
fourth, When there are four, it adds the fifth, and so on,
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Sometimes it is useful to be able to effectively insert a record in a
file. That is, move all of the records beyond a certain point in the file,
thereby leaving a space so that a record can be placed in the file. The
advantage to this procedure is that the file can remain “ordered.” Thus, it
is particularly useful if a file has been sorted by some category and you
want to add a new entry at a particular point in the neatly arranged file.

When the INSERT option is selected, the program initially
responds with a display having the following format:

=== INSERT RECORD(S) ———
LAST RECORD IN FILE IS: 3

INSERT BEFORE RECORD NUMBER?

Note that this option starts off by advising the user of the highest
numbered record that currently exists in the file. This is done for the
sake of reminding the user of the highest possible position at which a new
record could be inserted.

Once a user specifies the record number at which a new record is to
be inserted, the program switches to a display format similar to that
used by the APPEND option. This format prompts the user for the data
that is to be inserted. If you were inserting a new record at record
position number 2 in a file, a typical INSERT display might appear as:

——— INSERT RECORD(S) ———
RECORD # 2 MAX CHARS = 20 ALPHA

FIELD # 1 NAMED: NAME

Note that, by giving the record before which the new record is to be
inserted, the inserted record actually acquires that record number.
Thus, stating that you want to insert before record number 2 means that
the inserted record becomes record number 2 in the file.

When all the fields in the record being inserted have been
processed, the program asks if the user wants to continue inserting
records at the same point in the file. If so, then the program prompts for
the data that is to go in the next inserted record.

It is important to realize here that when a number of records are
inserted at one place in the file, that the inserted records will acquire
consecutive numbers. All other records in the file are moved apart (“up”
in terms of record number assignments) to make room for the inserted
records. Thus, specifying the first insertion point as before record
number 2 and consequently providing data for two records result in
those records becoming record numbers 2 and 38 in the file. The original
record number 2 would be moved “up” to become record number 4 in the
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FIELD 1
RECORD N FIELD 2
FIELD 3
FIELD 1
RECORD N 41 FIELD 2
‘ FIELD 3
FED INSERTED R
FIELD 2 BECOMES rEg/?RD
— FELD 3 RECORD N4 2
RECORDN 42 |
BECOMES FIELD 2

RECORDN+3 [ Frp3

RECORD N + 3 FIELD 1
BECOMES FIELD 2
RECORD N + 4

FIELD 3

Fig. 3-3. The INSERT operation inserts a record within a file.

file. All other original record numbers higher in number would also be
moved “up” appropriately.

The CHANGE Operation

After a file of data has been created, it frequently needs to be updated.
For example, if you are maintaining a mailing list, it is a sure bet that
you will constantly be having to revise addresses due to people moving.

You usethe CHANGE option to make alterations to records already
in a file.

Now, the CHANGE capability of this data base management
program will take a little longer to explain than some of the other
operations. This is because it has some special features that, while taking
alittle longer to initially explain, result in faster and smoother operation
when you need to make a lot of changes in a file.

Experience has shown that in typical applications only a few fields
in each record need to be changed. However, it is often necessary to
change a number of records within a file.

Taking a mailing list application for further illustration, suppose
you receive notices of changes in addresses on a daily basis. Once a week
or month or whatever period of time is convenient, you sit down to update
your computerized data base. You know, as you prepare to make a batch
of address updates, that only the street address, city, state, and zip code
fields will be altered. It will not be necessary to alter a person’s name or
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classification or any of the other data you might be keeping in each
record. '

The most efficient way to tackle this job would be to just modify
those fields that need alteration in the appropriate records.

That is exactly how you can proceed using this data base
management program! (Some data base management programs do not
have this kind of flexibility.)

When you first select the CHANGE option, the display will be
formatted along the following lines:

=—- CHANGE RECORD(S) -——

INPUT FIELD(S) TO BE CHANGED.
USE FIELD NUMBERS (NOT NAMES).
END YOUR LIST BY INPUTTING THE # &.

If, for illustrative purposes, field numbers 2, 3, 4, and 5 contained
the street address, city, state, and zip code, respectively, within the
records of a file, you would then input those numbers at this point. (After
each number is typed you would press the ENTER key to input it to the
program.) Note that you terminate your list of fields to be changed by
entering the number @.

What you are doing is setting up the data base management
program to deal only with those fields that need changing. It will thus
skip over the fields that are to remain unaltered.

RECORD N
FIELD 4
NEWDATA R =
NEW DATA -—p |

Fig. 3-4. The CHANGE operation permits the contents of individual fields to be
modified.

Once you have indicated which fields within records are to be
modified, the program proceeds to ask for the number of the first record
in the file that is to be updated:

-== CHANGE RECORD(S) -—-—
LAST RECORD IN THE FILE IS: 3

BEGIN CHANGES WITH RECORD NUMBER?



OPERATING THE DATA BASE PROGRAM 25

Note that this portion of the program also reminds you of the
highest numbered record currently in the file. After all, you don’t want
to start trying to make changes to a nonexistent record.

When you have indicated the number of the record in the file that
you want to start changing, the display responds with the familiar
prompting format:

——— CHANGE RECORD(S) ———
RECORD # 2 MAX CHARS = 40 ALPHA

FIELD # 2 NAMED: ADDRESS

Asyouinput the new data for each field, the display will prompt for
the next field that is to be changed. When all of the designated fields
within a record have been processed, the program will ask:

CHANGE NEXT RECORD?

If so, the program automatically brings up the next record in the file and
prompts for changes to the same set of fields. Thus, you can rapidly
proceed to make alterations to a block of records within a file.

If you do not desire to alter the next record in the file, then the
program terminates the CHANGE mode and returns to the Operations
Menu.

The DELETE Operation

When you want to remove one or more records from a file, you use the
DELETE option. This directive is effectively opposite to the INSERT
directive. When you remove a record using this command, the space
originally occupied by that record in the file is physically recovered as all
of the data above that point is moved “down.” (The length of the file is
thus shortened, making room for new data, if desired.)

When the DELETE option is selected, you are first reminded of the
highest numbered record in the file. Then you specify the number of the
record you wish to remove. You can give directives to have a single
record eliminated or an entire group taken out. This is how the display
would appear when deleting a single record from a file:

-—— DELETE RECORD(S) -—
LAST RECORD IN FILE IS: 3

FIRST RECORD TO PROCESS?

2

LAST RECORD TO PROCESS?
b

&~
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Note that the “first” record and “last” record number are the same
in this example, since only a single record is being removed.

If you wanted to remove an entire block of records, then you would
indicate a range of record numbers. When indicating that a group of
records is to be deleted, you must always proceed from lower numbered
tohigher numbered records. As a precaution against accidental erasure
of records due to operator error, the program does not accept record
number inputs that do not follow this order.

Furthermore, since the delete operation can be considered critical
(it could “undo” a lot of work if invoked by accident!), you must confirm
the record numbers being deleted before the operation actually occurs.
Thus, after you have specified which record (or records) is (are) to be
removed, the program asks for confirmation of your directives in the
format shown here:

YOU HAVE RERUESTED THE DELETION
OF RECORD NUMBER(S) 2 THROUGH 2

IS THIS CORRECT (Y/N)?

If you respond (Y)es for “affirmative” here, then the deletion
operation is performed. All higher numbered record(s) left in the file

FIELD 1
FIELD 2
FELD 3
FIELD 4

RECORD NN |

RECORD N + 3
BECOM
RECORD N + 1

e ————

N e e s e

FIELD 1
FIELD 2

FIELD 3
FIELD 4

Fig. 3-5. The DELETE operation removes entire records from a file.
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after the unwanted records have been removed are moved “down” to fill
in the vacated area. Then the system displays how many records remain
in the file. Thus, if you initially had three records in the file and you
deleted a single record, you would see the message

LAST RECORD IN FILE IS: 2

appear on the screen.

If you reply to the confirmation query with anything other then
(Y)es, the deletion operation is aborted. Control then returns to the
Operations Menu, as it does when a deletion operation has been
completed.

It is also worth noting that the DELETE option can serve a special
purpose when formatting files. Suppose you wish to establish a whole
group of files, all of which have exactly the same record format. As you
already know, the first step you have to take is to define the file format.
However, once you have done that for onefile, you can save yourself a lot
of work by using the DELETE option. When you have finished working
with the first file—say after filling it up with data—you save it on a
diskette (that process will be explained later). Then you select the
DELETE option and delete all of the records in the current, memory-
resident file! Presto! You are instantly ready to start loading data into
another, identically formatted file. (You will see later that you can save
this “new” file on diskette under a different name, ete.) There is no need
to go through the file-defining process again, since you already have
precisely the file format you need residing in memory. Remember this
little tip. It can save you some work in future applications!

The LIST Operation

Up to this point, I have been describing commands that let you construct
afileand putdata intoit, alter the data or remove it. But, if that were all
you could do, you soon would get pretty bored with your data base
management program. The program would be just about useless, too.
After all, why stash all that information in a computer file, if the
machine won’t save you some work!

It will. The LIST option is the first directive to be described that can
really show you some practical results. Basically, what it does is enable
you to list all or parts of a data file. It also gives you control over which
fields in a record are to be outputted when performing a list operation.
As you will soon see, these capabilities can provide some very practical
results.

When first selected, you are informed of the highest numbered
record in the file and asked which records you want to see. The initial
display has the format illustrated on the top of the next page.
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=== LIST RECORD(S) ———
LAST RECORD IN FILE IS: 3

FIRST RECORD TO PROCESS?

2

LAST RECORD TO PROCESS?
~

<

In the example display, only one record is being called for, so the
“first” and “last” record numbers to be processed are identical. If a group
of records was desired, then the numbers would be different. The “last”
record number must not be less than the “first” or the program assumes
an error has been made by the user, whereupon the program asks the
operator to try again.

As will be illustrated later in this book when practical examples of
this program’s usages are demonstrated, the ability to output a given
range of records is highly useful. There are many times when dealing
with a file of data that only a portion of the file’s contents are desired. The
operation of this LIST option provides the flexibility required in this
regard.

Further flexibility in the outputting of information is garnered
from the next step in the listing process. At this point, the program will
query:

WANT TO SUPPRESS ANY FIELDS (Y/N)?

Responding affirmatively here (by typing the letter Y for yes)
results in the program displaying the prompt:

INPUT FIELD(S) TO BE SUPPRESSED.
USE FIELD NUMBERS (NOT NAMES).
END YOUR LIST BY INPUTTING THE # @&.

Now you can specify the field numbers whose contents you do not
want to have outputted during the list operation. You will undoubtedly
find yourself using this feature quite often. For instance, when you just
want to extract specific information. (Suppose you have a file wherein
each record holds a person’s name, street address, city, state, zip code,
telephone number, and perhaps several other fields containing
amplifying data. You decide it would be helpful if you had a convenient
list of all the people in this file and their phone numbers, without any of
the other data. Fine, you just suppress the outputting of all the fields
except for the “name” and “telephone number” fields. There you are!)

After you specify which fields are to be suppressed (if any), the
program asks the following (see top of next page):
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SUPPRESS RECORD NUMBERS (Y/N)?

This query provides the option of having the actual, physical record
number displayed along with the information being outputted for each
record. (This “physical” record number is based on the actual position
within the file that the record occupies at the time the listing takes
place.)

AANAAANAAA

JOHN DOE
ABC INC.
WORK ST.

HARDVILLE

MS. SMITH
DEF CO.
EXEC LN.

BUSITOWN

Fig. 3-6. The LIST option can be used to print labels by suppressing fields that are
not needed in the listing.

The ability to list record numbers is important when one plans to
edit or modify files or to arrange data within files into groups. If you have
a mailing list file containing many names and addresses, you need to
know the actual record numbers so that you can quickly and easily
update or delete specific records.

However, at other times you may not want to have the record
numbers listed. For instance, if you just want a list of names and
telephone numbers, then you don’t need to know the record numbers. In
fact, they would just clutter up your listing, so you can elect not to have
the record numbers displayed.

Next you have the option of having information listed on your video
monitor or your system printer. You select the desired output device by
responding to the query:

OUTPUT TO SCREEN OR PRINTER (S/P)?

appropriately.
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If you elect to have the information listed on the screen, you will
have an additional option as the information is displayed. Due to the fact
that information is presented to the screen rapidly, the program stops
outputting information after the data in each record is displayed. You
are given as much time as you like to review the information. When you
want to go on to the next record, you press any key except the RETURN
key. Pressing the RETURN key when listing to the screen aborts the
mode. This allows you an easy “out” if you tire of viewing records on the
screen.

When information is listed on a printer, the entire range of records
specified is outputted without interruption.

Regardless of which device the information is outputted to, the
listing will be preceded by a “header.” It shows the format of the listing
by giving the field number, field name, its size (number of characters
permitted in the field) and type (whether (A)lphanumeric or (N)umeric)
for all the fields that will be outputted. This information is presented asa
reminder to the user of just what data are contained in each field. It is also
useful information to have when performing editing of the data base.

(Note: If you ever “forget” the format you are using in a particular
file, just use the LIST option to output any record. The “header” obtained
when this is done will refresh your memory in short order. Just be sure
you don’t suppress any fields when using the LIST option for this
purpose!)

Here is what the header and a single record might look like when
using the LIST option to output data to a printer:

FORMAT BY FIELD #, NAME, SIZE, TYPE:

1: NAME 20 A
2: STREET 30 A
3: CITY 12 A
4: STATE 2 A
S9: ZIP CODE S A
6:  TELEPHONE 14 A
7: CATEGORY 8 A
8: CODE 4 A
JOHN DOE

123 PLEASANT STREET

ANYTOWN

NJ

87777

(201) 999-1234

PROSPECT

ABCD

OK, that is the basic LIST operation. Now let us move on to learn
about a sophisticated variation . . . .
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The FIND Operation

Often, when dealing with a sizable data base, it is desirable to be able to
“search” for items of specific interest. One way to conduct such a search
is to list all or part of a file, then use the old “eyeball” technique. But
really now, why did you get a computer? Why, to have it do that kind of
looking for you!

The FIND option allows you to search any field in the data base for
information of interest. This option starts off just like the previously
described LIST option. When invoked, the program first informs you of
the highest numbered record in the file. It then asks for the range of
record numbers to be processed. That is, over what group of records is
the search operation to be conducted. You can specify the examination of
asinglerecord or any continuous group. When specifying the latter, you
must give the lowest numbered record, then the highest numbered
record to be scanned.

Then, just as in the LIST option, you are given the opportunity to
suppress the output of selected fields, if desired. Fields to be suppressed

RECORD 4
ITEM P-1406
| AN
#1 COLOR ‘ RED -
PRICE 298 ( )

mM [ r1e2 298

#2  COLOR| BLUE

PRICE 1.05
mm [ s1056
#3  COLOR| RED
PRICE 253
mm [ a7
#4  COLOR| ORANGE I \
PRICE 1.44

ITEM

#5  COLOR
PRICE
mm [ Avsas

#  COLOR| reD e
PRICE | 351

Fig. 3-7. The FIND option can locate items of particular interest. For example, in the
inventory file above, all items of the file having the color red have been located
by the FIND option.
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are indicated by their position (number) within the record. The field
number @ is used to terminate the specification process.

And, once again, you are given the chance to suppress the
displaying of record numbers when data is outputted, if desired.

Once all of these options have been decided, exactly as may be done
for the LIST operation, the program proceeds to ascertain what is to be
sought in the data base. It starts this process by asking:

SEARCH FIELD NAMED?

You input the user-assigned name given to the field that is to be
searched within each record. For instance, in a mailing list application,
fields might be named Name, Address, City, State, and so forth. If you
were going to look for records containing addresses in a particular state,
then you would specify the field named State at this point.

Suppose, however, that you are forgetful or careless. You cannot
remember the exact name of a particular field or you misspell a field
name. As the saying goes, “no problem.” If the program receives a name
it does not recognize, it will tell you what the valid field names are for the
current file. Here is how the display might appear if you inputted a field
name that did not exist in a file:

NO FIELD NAMED: STATT
VALID FIELD NAMES ARE:

NAME
ADDRESS
CITY
STATE

ZIP CODE
TELEPHONE
CATEGORY
CODE

You would then be given another opportunity to specify a valid field
name.
Once an acceptable field name has been given, the program asks:

LOOK FOR A MATCH WITH?

You can then enter any string that you want the program to look for
anywhere in the specified field.

Suppose, for instance, that you wanted to locate all the entriesin a
mailing list that were in the state of California. Assuming that you were
abbreviating the state using the official post office abbreviations, you
could request that the program look for a match with “CA” in the field
named State.
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Once this specification had been made, the program would proceed
toexamine the specified field in each record in thefile (over the range of
record numbers requested). It would look for a match anywhere in the
field with the character string (CA in this hypothetical example)
stipulated. If a match was found, then the contents of the entire record
(less any suppressed fields) would be displayed.

Asinthecaseof the LIST operation, if the data is being outputted to
a video display, then the program pauses after each record has been
displayed. It remains halted until the user presses any key except
RETURN. If the RETURN key is depressed, the FIND operation is
terminated. Pressing any other key causes the program to continue its
search.

On the other hand, when a printer is being used, the program will
proceed to search the entire range of records requested without
interruption. Data is outputted to the printer whenever an appropriate
match is found.

The “header” at the start of output during a FIND operation is
slightly different than during the LIST procedure to provide some
differentiation. Here is how the output might appear in a typical
application of the FIND operation. (This example assumes a record
format identical to that used for illustrating the LIST operation.
However, it is further hypothesized that the user elected to suppress the
printing of fields 2, 3, 5, 6, 7, and 8.)

SEARCH OF FIELD NAMED: STATE
IN RECORDS 1 THROUGH 20
FOR THE STRING: CA

FORMAT BY FIELD #, NAME, SIZE, TYPE:

1: NAME 20

A
4: STATE 2 A

(8)
HENRY SOMEBODY
cCA

( 14 )
JANE SOMEONE
CA

The FIND option is a powerful command. Some ramifications and
examples of its use in specific applications will be highlighted later in
this book.

The SORT Operation

Perhaps the most powerful capability of this data base management
program, in the opinion of many users, is its ability to order the contents
of a file. The user can give directives to have all or part of the file
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arranged in alphabetical order (or numerical order, when dealing with
numeric fields). The ordering process is based on the contents of a
specified field.

The ability to specify the field on which ordering is to take place as
well as the ability to select what group of records is to be examined within a
file combine to form a means of providing what, in computerese, is
sometimes referred to as multi-key sorting. More on this aspect later.

i

Fig. 3-8. The SORT option enables records to be arranged according to the
alphabetical (or numeric) contents of a specific field.

This option also starts off similarly to the LIST and FIND
operations. The user is immediately informed of the highest numbered
record in the file, then asked for the range of records to be processed. The
range specified must cover at least two records. Specify the lowest
numbered record, then the highest.

Since the SORT operation only arranges the file within the memory
of the computer, it is not necessary to specify any output options. You use
the LIST option after a sortin order to see the ordered file or any section
of it.

Once the range of records to be sorted has been indicated, the
program queries:

SORT ON FIELD NAMED?

Just as when using the FIND option, you enter the name assigned to
the field of interest. (That is, the name created by the user when the file
format was established.) If the program does not recognize the name
inputted at this point, then it lists the valid field names and allows you to
try again.

Onceavalid field name has been accepted, the program proceeds to
sort the indicated records according to the contents of the specified field.
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During the sort operation, a message having the format illustrated here
will be displayed:

SORTING RECORD NUMBERS 1 THROUGH 38

This alerts the operator to the fact that the computer is busy. A sorting
operation can take from just a few seconds to a number of minutes. The
actual time required is a function of the number of records being sorted,
as well as the length of the field on which the sort is being conducted and
how ordered the records are when the sort is initiated.

If the field upon which the sort is based is alphanumeric, then the
records are ordered according to a character-by-character comparison
of the entire field. The character ranking is based on the ASCII
character code used internally by the computer. Records will be
arranged in ascending character-code order.

If the field upon which the sort is based is numeric, then the records
are ordered according to the signed numerical value of the contents of
the field. Numeric sorts may take slightly longer, on average, than
alphanumeric sorts.

When the sorting procedure has been accomplished, the program
returns to the Secondary or Operations Menu. Use the LIST option if you
wish to examine the file after a SORT operation.

The TALLY Operation

The final “operation” provided in this data base management program is
referred to as the TALLY option. It enables a user to take a tally
(perform a summing operation) on a designated field over a range of

FIELD =1 FIELD =2 FIELD =3 FIELD =4
(alphanumeric) (alphanumeric)  (numeric) e o o
17,
10
5|

—_——t—— . — 4 -

RECORDS
N o o b w N >

Fig. 3-9. The TALLY option sums the contents of a specified numeric field in a
group of records.
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records. Only numeric fields may be tallied. If a user attempts to perform
a tallying operation on an alphanumeric field, the directive will be
declined by the program.

Here is how the screen would appear at the beginning of a typical
TALLY application:

—— TALLY RECORD(S) ——
LAST RECORD IN FILE IS: 39

FIRST RECORD TO PROCESS?
1

LAST RECORD TO PROCESS?
S

In this example, the user has specified that record numbers 1 through 5
are to be included in the tallying operation.
Next the user must respond to the prompt:

TALLY ON FIELD NAMED?

Note that the user-assigned name of a numeric field must be supplied.

Failure to give a valid field name results in the program reviewing
the field names used in the current file. The user is then given another
opportunity to input a valid field name.

Failure to specify a field name corresponding to a numeric (type)
field, results in an appropriate reminder message. Since it is possible for
auser toattempt to tally in a file with no numeric fields in it, a failure in
this regard causes the program to default back to the Operations Menu.
The user can then review the file format (using the LIST option, if
necessary) and take appropriate steps to reinitiate the TALLY
operation.

When a valid name for a numeric field has been verified, the
program proceeds to sum the values in that field over the range of
records requested. When the sum has been obtained, the result is
displayed in the following format:

TALLY FOR FIELD NAMED NUMBERS
IN RECORD(S) 1 THROUGH S5 IS:

226179

PRESS ANY KEY TO CONTINUE....

The user can view the result on the screen as long as desired. When the
user has finished evaluating the information, a press of any key
concludes the TALLY operation. The program then returns to the
Operations Menu to await a new directive.
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Saving a File on a Diskette

Whenever you want, you can save a copy of any formatted data fileon a
diskette. It is a good idea to get into the habit of doing this regularly.

For instance, suppose you were constructing alarge data base. One
with, say, several hundred records. It would be a good idea to stop after
appending every 5@ or so records, save the file on a diskette, then
continue adding to the file. This type of procedure provides a measure of
security against losing your data due to a power failure or other mishap.

You may also want to save copies of files arranged (sorted) by
several different keys (field contents).

And, you might be interested in keeping copies of files in
chronological order. You can do this by making a new copy of a file at the
end of every week or other suitable period of time.

It is easy to make a copy of a memory-resident data file at any time
using this program.

If the program is displaying the Operations Menu, you select option
number 9 (Next Menu) to change the system to the Primary Menu.

I - O

DISKETTE

Fig. 3-10. Data files may be transferred from the computer’s memory to a diskette
for long-term storage. They can be restored to memory from the diskette whenever
desired.
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Once you have the Primary Menu on the display, just select option
number 4: WRITE FILE TO DISK.
The program will respond with the following display:

——— SAVE FILE TO DISK ———

SPECIFY FILE NAME (MAX 3@ CHARACTERS):

Type in the name you want to assign to the file when it is residing on the
diskette. Make sure you have a diskette in your drive on which to save the
file. Then, press the RETURN key. That is all there is to it. The program
will store the current memory-resident data base file onto the diskette
under the name you have assigned.

At the conclusion of the disk-write operation, the program returns
to the Primary Menu.

If you should forget to place a diskette in your disk drive, if the
diskette is full or write protected, or a system malfunction should occur
during a disk input/output (I/O) operation, then the operation will be
halted. You will then see the following message displayed:

1/0 ERROR. RECOMMEND CHECKING DISK.

PRESS ANY KEY TO RETURN TO MENU....

In such a case, ascertain the reason for the failure, then press a key to
return to the Primary Menu. If you were attempting to save a file to a
diskette, it would still be in memory (provided the I/0 failure wasn’t
caused by something catastrophic, such as a power failure). You can then
simply correct the reason for the initial failure and try the procedure
again.

You will want to remember to be careful when you assign names to
files stored on a diskette. The data base program has been designed to
overwrite any file on the diskette having the same name you assign when
selecting the option. This was done so that you could keep updating the
same file, if desired. If you want to have several copies of the same file on
a diskette, then assign a different name each time you save it.

Obtaining a Catalog of a Diskette

If you want to check the contents of a diskette, just select choice number
5:READ DISKETTE CATALOG of the Primary Menu. Doing so brings
up the catalog of the diskette currently in the active drive. It is displayed

in the standard disk-operating system (DOS) format such as that shown
on the top of the next page.
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DISK VOLUME &

A DATA BASE PROGRAM
T MAIL LIST

PRESS ANY KEY TO RETURN TO MENU....

When you are through examining the disk catalog, press any key to get
back to the Primary Menu.

It is a good idea to call on this option whenever you are in doubt
about the contents or status of a diskette. Using this before you attempt to,
say, write to a diskette, can tell you whether a file name has been
assigned previously. It can also be used to estimate how much room you
have left on a diskette, etc. Remember, when in doubt, take a look at the
catalog and find out!

Reading a Data File from a Diskette

Of course, one of the powerful features of a computerized data base
management system is its ease of use. You can design a structure for a
data base. Fill it up with data. Manipulate the information to extract
what you need at the present time. Then save its current contents on a
diskette. Anytime you want to pick up where you left off, just load the
data back into memory from the diskette and continue your work!

You already know how to save a data file on a diskette. Restoring a
previously saved file to memory is just as easy. You just select option
number 3: READ FILE FROM DISK of the Primary Menu. Doing so
brings up the prompt:

——— READ FILE FROM DISK ——

SPECIFY FILE NAME (MAX 3@ CHARACTERS):

It does, that is, unless you happen to already have a data file residing in
memory!

Reading in a data file when you already had a file in memory would
overwrite that data. Thus, if, when you select this option, there is already
a file in memory, the program will ask:

DO YOU WISH TO ERASE THIS FILE (Y/N)?

This serves as a reminder that you already have an active file. If you
respond (N)o to this query, then the program returns to the Primary
Menu so that you can take action, say, to save the current file on a
diskette.

If, on the other hand, you are through working with a particular file
in memory and want to read in another file in order to work with it, then
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you would respond (Y)es to the above query. Doing so will result in the
present memory-resident data file being erased and the following
message appearing briefly on the screen:

FILE HAS BEEN ERASED....

The program will then return to the Primary Menu and you must
reinstate the original directive (to read a file) again! (Remember, this
sequence has been designed as a safeguard to prevent a user from
inadvertently overwriting a file that was present in memory.)

Assuming that no file was in memory when option 3 was selected,
the user would simply type in the name of the file desired when the
prompt

—— READ FILE FROM DISK —

SPECIFY FILE NAME (MAX 39 CHARACTERS):

came up on the screen. After making sure the proper diskette was in the
active drive, the RETURN key would be pressed to initiate the transfer
process. As soon as the new data base has been successfully loaded into
memory, the program returns to the Primary Menu.

Should any kind of I/O malfunction occur, the “I/O ERROR”
message previously described would appear. The read operation would
be terminated. Pressing any key would return the program to the
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