
Advanced Software Applications:

Tools for Communication

Rev. Jeffrey B. Williams

Concordia University Wisconsin



Advanced Software Applications 2

Acknowledgements

The production of such a text as this can not be done in a vacuum. Many thanks go to Dr.

Gary Locklair and Dr. Leah Dvorak of Concordia University Wisconsin for their encouragement

and support.Thanks, too, must be given to the students in CSC-175, Advanced Software

Applications, for their feedback and suggestions.Finally, this project would not be complete

(nor would the glossary be as comprehensive) without the help of my long-suffering spouse unit,

Sally.

====================

Revision History
07/31/2002 Initialpublication
07/01/2003 Revised chapter 11

Revised chapter 12
Added address label CGI script
Spelling / grammatical cleanup

07/13/2004 Revised chapter 4
Minor editoral changes



Advanced Software Applications 3

"I think there is a world market for about Œve computers."
Thomas J. Watson, Sr.

1. Introduction

Electronic computers have been around for close to 70 years, in one form or another. The

earliest ones were very hard to program, were large, and exceedingly fragile.Few people, in the

decade following World War II, saw the computer as an ubiquitous tool.Rather, some Œgured,

the military might buy a few for ballistics research, and large insurance companies for Œguring

actuarial tables.Given the difŒculty of programming and the expense of operating these early

computers, such an outlook seemed reasonable.

Fast forward to 1969 when Intel produced their Œrst "computer on a chip."Transistors and

integrated circuits combined to make computers smaller. This Intel chip made a hand held

electronic calculator possible.Of course the Bomar Brain and other early four function

calculators cost two weeks wages, but the revolution had begun.

In 1984 the computer industry changed drastically. IBM released the PC, a small, desktop

computer designed as a stand alone unit for a single user. Although not the Œrst micro-computer,

the IBM PC made personal computers legitimate. Afterall, it came with 128,000 bytes of

memory and two 180,000 byte •oppy disk drives. Butit could be expanded to 640,000 bytes of

memory with the purchase of the proper expansion cards.That was quite powerful, especially in

light of the competitions' maximum 128,000 byte memory and much less powerful processor.

Within months came the PC/XT, a system with more power and a small hard drive. Soon

these 640k, 10 megabyte hard drive wonders were on desks everywhere. Thepersonal computer

revolution took off.
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All over the country computer enthusiasts •ocked to Radio Shack, Heathkit, and electronic

supply houses to buy computer components.Their's was the task to determine how the hardware

worked. Computermagazines sprang up seemingly overnight complete with articles detailing

the fabrication of electronic devices and computer controlled items.

Business managers didn't care about the details of the hardware. "Whatcan the personal

computer do for the company?" was the question.And at ®rst, there was no good answer. That

was until three basic tools were developed. DanBricklin developed the spreadsheet, Visicalc, for

mathematics and ®nancial modeling.Ashton-Tate developed a database engine which ran on

personal computer hardware. Wordstar developed a viable word processor.

Thus was created the personal computer revolution. Inexpensive hardware coupled with

easy to use software. Personalcomputers became popular because they ®lled a niche, provided a

solution to problems, and made people more productive.

Soon after the big three applications were developed for personal computers, the modem

and communications software became a popular accessory. Personal computers could share

information. BulletinBoard Systems and commercial vendors provided access to a wealth of

knowledge.

Companies developed graphics and drawing packages, though in the beginning these were

quite limited because of the computer hardware. Presentationgraphics programs such as IBM

Storyboard and Lotus Freelance gav eway to Microsoft Power Point, which is now the defacto

standard in business and classroom.

The modern personal computer has capabilities which greatly exceed those of large

mainframe computers just a few decades ago.High speed data communications, high resolution

graphics, and large online storage top the list of features now taken for granted.
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Today, more than any time in the past, users have a wide range of choices in software.

Dozens of programs are available in each category. Indeed, users even hav ethe choice of

operating system for use on a given computer. With such choices comes the need for informed

decision making.This book raises issues which you ought to consider when selecting the tools

which you will use to make the computer productive.

In most of the chapters you will ®nd examples from several different programs to

accomplish a given task. Mostof the time, the examples will be drawn from two different

operating systems, Microsoft Windows 98 and Linux.These have been chosen because they are

fairly common. When the example systems are obsolete, the underlying concepts will still be

relevant.

We shall not concentrate on the speci®c keystrokes to accomplish a given task, for those

keystrokes change with every release of a program.Rather, we shall focus on the principles of

operation and the logic of the program.We shall also see the evolution of these programs from

the simple beginnings to the feature laden monsters of today.
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I know that you believe you understand what you think I said, but, I am not
sure you realize that what you heard is not what I meant.

Anonymous

2. Communications

The computer, in and of itself, is quite fascinating for some people.They can wax poetical

for hours about the different speci®cations for memory chips, NAND gate operation, and SCSI

vs. IDE. These are the people who can, at the drop of a hat, proclaim the difference between a

class A and class C TCP/IP address, or the proper sequence for wiring an RJ-45 plug on CAT 5

wire. Without these people, there would be no advances in computer science.

Most of the world does not see the computer as the end all and be all of existence. Mostof

the world sees the computer as a tool to accomplish speci®c tasks, to ease workloads, and be the

conduit for information.

Foremost, the computer is a tool for communication.

2.1 Process

2.1.1 Idea

Communication begins with anidea. How that idea comes to exist, or how that idea is

represented inside your own mind is, for the moment, unimportant.Depending on the idea, it

may be a picture, it may be words, it may be a feeling or vague impression.The idea exists.
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2.1.2 Encode

Although an idea has been conceived, the process is just beginning. Somehow the idea

must be transformed from a set of patterns in the brain to a form which can be understood by

others. Thisprocess we callencoding. The ®nal form may be words, picture, music, or mime,

but it must be changed for subsequent communication.

2.1.3 Transmit

The encoded message is thentransmitted far and wide in hopes that others, too, may see

the grandeur of the idea.

2.1.4 Media

Thus the transmitter must ®t themediachosen for sharing the idea.The media may be the

printed word, a picture, television, a movie, or sound.For that matter, anything which can be

used to communicate is an acceptable medium.
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2.1.5 Receive

Of course, a properreceiver is needed.What use is sending a smoke signal when no one

is around to see?What use is using computer graphics if the only available medium is the

spoken word? You can see, therefore, the transmitter, medium, and receiver must match.

What can get in the way of communications?Anything that interferes with the medium,

anything that causes "noise" or interference, will decrease the chance your message will be

received and understood.Consider the computer web site that uses black letters on a dark blue

patterned background.The idea, transmitter, medium, and receiver are all present.Yet the

message is lost because of the visual noise.

2.1.6 Decode

Which leads to the next step in the process, the step ofdecodingthe message.In the end,

we are using a language to communicate.Not all language is written or verbal. Nineteenth

century England had a language which used •owers to signify certain emotions.International

format road signs use pictures or icons to communicate.Babies use cries, and mimes use

motions in order to pass a message.

If I, as a receiver, am not schooled in the language used, the decoding process is doomed to

failure. Thisis why a big portion of education is based on learning vocabulary. Indeed, many

studies are -ologies, such as theology or biology. The suf®x "ology" comes from the Greek

logot s (logos), meaning "words."
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2.1.7 Idea

This process, if communication happened properly, brings us back to the basic idea.Now,

however, another has a vision of grandeur which, before the communication happened, existed

only in a single mind.

2.1.8 TheWhole Picture

Put the elements together, and the communications picture looks like this. Intuitively we

understand this model and live with this model.We acknowledge the problems of encoding by

looking for the precise word with which to convey an idea. We know the available transmitter,

media, receiver combinations have strengths and weaknesses.We even know decoding and

regeneration of the basic idea may be dif®cult. Witness, if you will, the exasperated parent who

asks, "What part of 'no' don't you understand?"

Implicit in the communications model is the idea of feedback.The transmitter and

receiver change places, so to speak.Without feedback, the transmitter has no clue that the

message was received, much less that receiver understood the message.
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2.2 Summary

The computer is a tool which helps in the encoding, transmission, medium, receiving and

decoding phases.It is a tool to help prepare written materials, visuals, and interactive

documents. Itis a tool to collect and analyze data so to create useful information.As with every

tool, it may be misused and cause problems.As with every tool, it may be properly used to

enhance the power of the wielder.

As we look at the various tools available on personal computers, we will do so in light of

this communications model.We will see how to enhance the communication process.We will

see how others have misused the tool to hamper communication.In the end, we shall have a

better grasp of the power of this tool to make our tasks, what ever they may be, easier.
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The division of responsibilities implied by all of this is admirably clean:
computers do arithmetic on bits of information.Humans construe the bits as
meaningful symbols.But this distinction is now being blurred, or at least
complicated, by the advent of modern operating systems that use, and
frequently abuse, the power of metaphor to make computers accessible to a
larger audience.Along the way--possibly because of those metaphors, which
make an operating system a sort of work of art--people start to get emotional,
and grow attached to pieces of software in the way that my friend's dad did
to his MGB.

Neal Stephanson
In the Beginning was the Command Line

3. UserInterface and Software Choice

3.1 UserInterfaces

In spite of what Mr. Neal Stephanson wrote, in the beginning the interface between the

computer and the human operator was not a command line but a switch; or, actually, many

switches. Switchesand wires.In the beginning there was no concept of the stored program

computer. That came with the work of John von Neumann, and continued in the 1950s with the

Univac and other early computers.

Shortly after the switches and wires came punched cards and punched paper tapes.The

cards were the work of Herman Hollerith who developed them for the 1890 United States

Census. Itseemed natural to use the cards for input to the computer. Fewer mistakes could be
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made by punching cards rather than setting switches and plugging wires into a circuit board.

Computer scientists are creative, but don't like to recreate those things which already

work. Why should they bother developing a new type of terminal for a computer when the

Teletype Corporation made a perfectly good device? Ifa Teletype could be attached to a

computer to control the operation of the system, even punch cards may not be completely

necessary. So it was, in the early 1950s, computers were controlled by Teletypes and electric

typewriters.

3.1.1 CommandLine

The command line began with the advent of the Teletype or electronic typewriter computer

console. Dependingon the operating system or the program running the computer, the

commands could be quite cryptic.Because memory was expensive and scarce, programmers did

their best to conserve that resource.Thus commands were limited to single characters with one

or two operands. For example, the command*v 382 onactivated a tape drive on one large

mainframe computer. DUMP CEAJIL:CEAJQSwas a debugging tool for an early time sharing

system. Suchcommands made sense to the professional computer operators, but were quite

cryptic and not designed for the mass of people.

As computers grew in capability, even while shrinking in size, the command line interface

was further developed. Commandsbecame full words, or at least acronyms. PRINT, TYPE,

COPYare easily remembered and used.Some of the command names seem obscure, such as

GREP, but that is simply an acronym for "General Regular Expression Parser." In other words,

grep®nds a pattern of characters in a ®le.

Operating system documentation consisted of thick books which listed all the available
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commands, with examples. Suchdocumentation is still available, and quite helpful.Then next

time you are using a computer running the Unix operating system (or a derivative such as Linux,

HP/UX, AIX, Mac OS-X) enter the commandman manto see the manual page for theman

command.

The following table gives the pros and cons of the command line interface.

Pro Con

Fast Cryptic
Reliable Oftennot intuitive
Easy to program
Easy to use
Does not use many system resources
Powerful

3.1.2 GraphicalUser Interface

As computer hardware became much more powerful, researchers at the Xerox Palo Alto

Research Center (PARC) looked for other ways to interact between the machine and user. Not

ev ery computer user wanted to learn typed commands.Indeed, computer scientists were no

longer the only users of the system.

One of the ®rst general purpose uses for time sharing computer systems was that of text

processing. Thosedealing with text processing applications were not interested in the computer

as anything but a tool to make their jobs easier. Something had to be done to simplify the

interface between user and machine.

Enter the graphical user interface (GUI). Controlled with a pointing device, the GUI uses

pictures (icons) rather than typed words. Ofcourse, pointing to the icon still activates a written

menu rather than a menu of other pictures, so the GUI is not purely graphical.In theory,

pointing to pictures is less intimidating than typing in commands.In fact, the pictures are not
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truly intuitive, so often a text "balloon" pops up next to the picture to explain its use.

A graphical user interface requires quite a bit of computing power to be effective. It

requires more work to program, for the programmer must provide menu choices for every

conceivable use of the icon.It requires much more computer code to write, which means there is

more room for error in producing the user interface.

Pro Con

Seemingly intuitive Slow
Seemingly easy to use Complex

Limited in scope

3.2 Software Choice

3.2.1 UserInterface Issues

Often times the choice of software is made in light of the operating system's user interface.

A true "What You See Is What You Get" (WYSIWYG) word processor works best in a graphics

environment. Atext editor, such as used in writing a program, works best in a command line

environment. Graphicsterminals require fast connections to the host system, while character

terminals work well with slow connections.

The bigger user interface issue has to do with the way you process information internally.

Some people are text oriented, some are visually oriented.Those who are text oriented have

exceedingly great problems with a graphical user interface. Theirbrains simply don't function

well in an iconic environment. Systemsdevelopers understand this and often place pop-up labels

beside an icon to explain its use.

Moreover, a command line interface often is more powerful than the equivalent graphical
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user interface. Mostcommand line interfaces allow the user to group commands, making chains

of commands in new and novel ways. MS-DOSand the Unix variants all have "pipes" and

"redirects" which allow the output of one command to feed the input of another. This capability

is simply not available with a graphical user interface.

Most of the programs which use a graphical user interface have a counterpart in the

command line interface world. Thusthe choice of program becomes one of personal preference,

not of underlying command structure.

3.2.2 Software Quality

Of more importance is the issue of software quality. No program is perfect.Every

program re•ects the sinful, imperfect nature of mankind, for every program is created by a

person. Onewould hope, however, that a program which is offered for sale or general use is, in

fact, fairly well debugged.

This is not to say that each user will agree with the underlying assumptions of the

programmer. Each program bears the imprint of the philosophy of the design team.They

determine what features to include, what features to exclude. Thevery feature you need may not

be available in a given tool because the designers saw it as unimportant.

Thus the feature set for a program is one concern for software selection.But the feature

set is not truly a quality issue.

Quality issues include the stability of the program.How often does it "crash" or cease to

function? Doesit reliably save information, or does it easily corrupt data?Can new versions of

a program read ®les created with older versions of the same program?Is the program easy to use

with a logical, internal command structure, or does the user need external documentation to show
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the proper key stroke? Isthe program well documented?Does the program accomplish the task

at hand?

These are questions of software reliability. Unfortunately, most commercial software

vendors do not provide for a "test drive" or even the ability to return a program once the box has

been opened.As you read most user agreements, you will ®nd you have no rights to the

program, and the company which provides the program does not guarantee it will even work.

3.2.3 Reliability

We are aware that computers crash for a number of reasons.Power problems, blackouts,

and brown-outs lead the list of non-software related crashes.There is little that can be done

about power problems without spending large sums of money for an uninterruptible power

source.

Thus we need to look for some additional features of the programs we choose for

accomplishing a given task. The®rst feature is called auto save. At giv en intervals, the program

in question takes an internal snapshot of the data, giving a backup if the computer crashes.Of

course, that snapshot must be readily available, or it is of no use.

The un-do and user error recovery features are also important.Because we are at the same

time saint and sinner, we will make an error while working with computer programs.Can that

error be reversed, or have we lost all our work? Asimple un-do may reverse the effect of the last

command. Amore extensive un-do will reverse a number of commands.Of course the more

extensive un-do means an error can be caught later in the work session and still be reversed.
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3.2.4 Supportand Training

Computer programs break.Computer programs re•ect the mind set of the programmer or

programming team, and may not be fully intuitive. Users need training and support to effectively

use programs.

Support for a computer program may include an online help facility or an 800 number. It

may be a web site or a users' group or effective documentation. Nomatter what form the

support takes, no program is complete without some external structure which is readily

accessible.

Herein lies the rub. Most documentation, it seems, is written by the programmer who

designed and wrote the program.No one knows better how the make the program work, you

would think. But the program author also is making assumptions of common knowledge which

are, in fact, wrong.Everyone does not, in fact, know that the Help key is always F1. Thus the

documentation provided with some programs is fairly useless.It may be a brief overview, or it

may be so detailed that no one can ®nd the one needed piece of information.

Online help systems are another problem.Many are simply an online copy of the printed

manual. Thereare no search engines provided, no indexing, no usable table of contents.On the

other hand are the cute help systems with talking paper clips or animated cartoon characters.

These help systems are long on entertainment and very short on information.

Maybe the best bet is to ®nd a book about the program.Titles such asUnix for Dummies

may be sarcastic, but the content may possibly be what you need.In particular, theIn a Nutshell

series published by O'Reilly and Associates are excellent reference works. Especiallyin an age

where software manufacturers hesitate to pack manuals with their products, such books are

exceedingly important.
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A ®nal note on support issues.Your large software houses may not provide the best

support for a program.Their programs are not updated often so to cure known problems because

of the distribution channel which they use. Thebest support seems to be from those involved in

the Open Source movement. They are exceedingly responsive to questions, and certainly release

bug ®xes quickly. Open Source may be the way to go if you are looking for support for a

program.

3.2.5 CrossPlatform Issues

When we think of moving documents and ®les across platforms, we conjure up images of

a Windows system talking to a Macintosh or a mainframe.Obviously this is important.No

computer ought to remain in a vacuum, no document ought to be limited to one single system.

Cross platform data transfer may mean re-entering information which has been printed by

another system.This happens all too frequently, and is a colossal waste of time, effort, and

energy. It shows a lack of planning and insight by the creator of the program, by the user, and by

all concerned.

A step above re-entry is the use of a scanner and optical character recognition.At least the

system operator is not required to retype a document.With older documents which were never in

a digital format, the scanner provides an easy way to make the information available. Optical

character recognition is not fool proof, however. It can be confused by dirty copy (light type,

smudges on the page), poor font choice, and inappropriate hardware settings.

Cross platform data transfer depends on ®les being available in a common format.This is

easily provides by saving important ®les asTEXT or ASCII (American Standard Code for

Information Interchange).There are very few computers built within the last quarter century
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which can not make use of text or ASCII ®les. The downside of using text or ASCII ®les is all

the pretty formatting which users spend time developing can not be saved. Sucha small price to

pay for data portability.

Consider, if you will, something as simple as an attachment to an e-mail message.A user

creates a document using Microsoft Word 2000 and attaches that document to a broadcast mail

message. Whatguarantee does that user have the ®le can be read by all who receive it? What

happens if a recipient is running an older version of Microsoft Word which can not open the ®le?

What happens if a recipient is running another operating system?The message is lost.

The better procedure by far is to save the message as a text ®le and include it in the body

of the e-mail message.Every recipient of the message can read the message, and the security

risks of a virus in a Word ®le are eliminated.

The other, major concern is that of data longevity. Some time before 70 A.D., Matthew,

the Evangelist, wrote his account of the life of Jesus Christ.Several fragments of parchment

which could be from Matthew's original manuscript are in a British museum.The handwriting

and language are still known, scholars can read the words written thereupon.Stone tablets dating

from well before the time of Christ have been found and deciphered.That is data longevity.

There are many, many ®les which were produced on many, many computer systems which

can no longer be read.Either the storage technology has changed, or more frequently, the

program which created the ®le no longer runs.Many programs which ran under Microsoft MS-

DOS could not run under Windows. So,too, programs which ran under Microsoft Windows 3.0

did not run under Windows 95, 98, or 2000.Thus the ®les may exist, but the programs to access

those ®les are lost.What good are the ®les?

Storing your work in the lowest common format, ASCII, means future programs ought to
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be able to access your information.You are not tied to one platform, one program, one set of

tools. Theproject upon which you so diligently labored will not easily be lost to the generations

to come.

3.3 CopyrightIssues

This would be as good a time as any to discuss the copyright issues of software. Unless

you speci®cally see the words "you may freely copy this program" (or similar) you may not

share a program with others.Software, like a book or painting, has a copyright. Thecreator has

the ability to control the distribution of the work.

However, not all software copyrights leave you without the right to share the program with

others. TheFree Software Foundation (www.gnu.org) has developed the GNU General Public

License which allows users to distribute programs to others.Richard Stallman, the founder of

the Free Software Foundation, believes the best programs are those whose source code is readily

available.

All Microsoft programs have a license which prohibits copying except for backups.Most

other software vendors have a similar license.However, Microsoft and other vendors may have

site license agreements which permit limited copying in certain cases.

Linux and other GNU General Public License programs may be freely distributed but you

must also make the source available. Thereare other open source or free (as in freedom)

software licenses in use, so there may be other restrictions placed on a program.

Before using or copying any software, read the license agreement fully so that you are

aw are of your rights and responsibilities.If you don't agree with the license, don't open the seal

on the box or envelope containing the software. Makingcopies of software without the explicit
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permission of the copyright holder is illegal and should not be done.

3.4 Summary

In this chapter we have touched on two very important issues.The ®rst is the user

interface. Thesecond, software quality. Both issues cause people to take sides, have divided

friendships, and are a continued source for discussion.This short chapter will not solve the

problem of command line vs. icon.You must decide the tools you will use to accomplish the

tasks you have at hand.
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Words! Words! Words! I'm so sick of words!
Eliza Doolittle
My Fair Lady

If an S and an I and an O and a U
With an X at the end spell Su;
And an E and a Y and an E spell I,
Pray what is a speller to do?
Then, if also an S and an I and a G
And an HED spell side,
There's nothing much left for a speller to do
But to go commit siouxeyesighed.

Charles Follen Adams
An Orthographic Lament

4. Word Processing and Type Setting

4.1 TheGoal

Let's pause for a moment and regroup. You've been looking at the highly capable central

processing units that have an inordinate amount of storage available. Thelatest graphical user

interface is amazing, with the ability to rotate images, add notes, and do tricks that most people

will never need. Meanwhile,you are listening to MP3 ®les and have great artwork at your

®ngertips all because your computer is connected to a network.

The processors, the user interfaces, the music, the artwork are nothing but a bunch of zeros

and ones.Those zeros and ones could represent anything, depending on how you group them,

sequence them, and look at them.

Enter the word processor. Unlike the music and art programs, very few people get

enthusiastic over word processing.After all, the program does nothing but get letters and words

formatted and printed on a piece of paper. What glamour does such a simple program have?

Yet the printed word is the heart of civilization. Without words, without writing, without
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the ability to communicate across time and space, we could not advance in science or the arts.

Our goal is to put words on paper.

Put another way, our goal is to organize a bunch of zeros and ones so to represent

characters which are then combined together to form word, sentences, paragraphs, sections,

chapters, and books.Every element of the written word has a corresponding string of zeros and

ones which must be processed to enable communication.

Word processing, it can be argued, began before the invention of the electronic computer.

The Teletype used a series of zeros and ones to represent letters, thus allowing these strings of

numbers to travel over lines or radio wav es, to be received and translated back into characters.

Both the sender and receiver needed to use the same code to represent each character, and both

needed to know when a string started and ended.Engineers developed ways of synchronizing

the sender and receiver, and designed a code which assigned a letter to a certain bit pattern.

The earliest codes used a group of ®ve bits. Thiscode could represent the 26 letters of the

English alphabet plus give limited control signals to format the output.Where a group was ®ve

bits long, only 32 characters could be represented.Numbers were written out, as were limited

punctuation marks.One group of bits, called a byte, commanded the Teletype to advance a line

of paper, the Linefeed, and move the print head to the ®rst column, the Carriage Return.A space

is also a character, as is the control to ring the Teletype bell to alert the operator of an incoming

message.

The communications industry quickly realized that a ®ve bit byte was too small, so they

developed a seven bit byte which could be used to represent 128 characters.This seven bit code,

called ASCII (American Standard Code for Information Interchange) still forms the basis for

most computer character sets.
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Remember our goal to put words on paper. As we are typing characters on the computer

keyboard, the characters are stored as a string of bits.These bits are sent to the printer.

Interspersed with the characters are control codes to cause the printer to advance a line on the

page, to move the print head (logical or physical) to the beginning of the line, or to eject the page

when the printout is complete.

Within the printer is a computer which can be programmed, so within the stream of

characters are also commands to the printer. Font changes, for example, are nothing more than

codes sent to the printer's Central Processing Unit or Control Unit.

Thus our goal of placing words on paper also includes limited programming of the printer.

As we prepare a document for printing, we are also concerned with issues of layout and

presentation. Theword processor exists to allow us to easily send characters to the printer and

control the output from that printer.

4.2 ConceptsPresented in History

In 1970, at a meeting at Bell Telephone Laboratories, Naperville, Illinois, one of the

department heads explained the use his people made of the general purpose computer center.

The Naperville complex was built to develop and support electronic telephone switching, so it

needed a large amount of computing power. Included in the computer center was an IBM 360/67

running TSS/360, a complex time sharing system.

This department used TSS/360 to produce the documentation for various telephone

switches. Text processing saved hundreds of hours in the production of setup and maintenance

manuals, not to mention design documents and program notes.By using a fairly simple text
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processing program, this department saved time and money, enhancing the support of the new

telephone switching technology.

The text processing software, calledTypeset / Runoff, looks foreign to the modern eye.

Where most people are used to a WYSIWYG (What You See Is What You Get) word processor,

few would recognize the markup language used in this early word processor. The closest modern

equivalent is the Hypertext Markup Language (HTML) which is used to produce documents on

the World Wide Web.

Yet this early style of word processing lives on. Indeed,it is the heart of all word

processing, including the WYSIWYG products.In theTypeset / Runoff program we ®nd all the

components of a word processor.

4.2.1 Word Processor Components

At a minimum a word processor requires two components, an editor and a formatter.

Dictionaries, spell checkers, links to other programs, advanced formatting, and mail merge are

extensions to the basic word processor. The editor and formatter are two different programs and

may be called separately, depending on the computer system used.

As an example, theTypeset / Runoff software actually used two commands. Theuser had a

choice of editors, although in the early days of TSS that was limited to a line oriented "context

editor." Only later were other editors written for that operating system.Once the ®le was

written, including formatter commands, theRunoff program was invoked.

Unlike modern word processors, the users ofTypeset / Runoff did not have control over

font size, italics, and the like. Theoutput devices, the IBM 1403 printer, the Teletype, the IBM
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Selectric typewriter, were impact devices with characters carved on slugs of metal.They could,

however, control line length, margins, and the other elements not effected by the limitations of

the output device.

The concepts ofTypeset / Runoff, and even parts of its command structure, have been

preserved in thenroff / troff / groff / xroff commands which are distributed with Linux and the

other Unix operating system clones.These "roff" commands (roff being a contraction ofrunoff)

provide a good, cross platform capability for distributing system documentation.Because the

various Unix operating system variants operate in essentially the same way, and because they

also run GNU (Free Software Foundation) programs, documentation can be written once for

many platforms. Themancommand uses one of theroff processors to format its output.

4.2.2 Example

What doesgroff input look like? Considerthe preceding paragraph.

.P
The concepts of \fITypeset / Runoff\fR, and even parts of its command
structure, have been preserved in the \fInroff / troff / groff / xroff\fR
commands which are distributed with Linux and the other Unix operating
system clones.

Each paragraph is marked with the command ".P" and font changes are marked with \fX

commands embedded within the text. Certainlymore extensive formatting is available, as shown

in this book.

The initial setup for this book is as follows:

.de TP \"Define top of page

.sp 2

.lt 6.5i
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.tl '''Advanced Software Applications\ \ \ \ \ \\nP'

.sp

..

.S 12 14 \"Select 12 point type with 14 point line space

.ll 6.5i \"Define line length as 6.5 inches

.lt 6.5i \"Define title length as 6.5 inches

.nh \"Turn off hyphens

.PF "''''" \"Define page footer

.SA 0 \"Turn off flush right margins

.nr Pt 2 \"paragraphs indented after each paragraph break

.nr Ps 0 \"no additional spacing before paragraphs

.nr Ls 0 \"spacing between list levels

.ls 2 \"Set to double space

4.2.3 ROFF Today

Why might an author use a tool such asgroff in an age of very capable WYSIWYG word

processors? Becausethe source ®les are saved in ASCII they are completely portable.

Modifying thegroff codes to HTML (Hypertext Markup Language) is trivial, making this book

available on a web site.The text can be read by any other program for various purposes.

Examples in the text can be cut and pasted into other authors' documents making their

formatting tasks easier.

Sincegroff is actually a language, macros have been written to take care of repetitive

formatting tasks.This book uses a set called "Memorandum Macros."Othergroff macros are

used to formatmanoutput, produce view graphs, or provide alternatives to the Memorandum

Macros.

4.3 ClassiŒcationof Word Processors

We can classify word processors based on their capabilities.

Typewriter runoff Word Star MS Word Word Perfect Page Maker
markup language WYSIWYG onthe cusp typesetter
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On the left we begin with the lowly typewriter. With few exceptions such as the IBM

Selectric with its interchangeable type ball, the font and pitch of a typewriter were set at the

factory. You could adjust margins and tabs, but not much else.A typewriter was labor intensive,

although it was a great improvement over hand writing.

Continuing, we come to the early markup language word processors.As mentioned

earlier, runoff users could not change the font characteristics of a document, but they had control

over most other aspects of layout.The big time saver in runoff was in editing and revisions.

Early word processing users did not have spell checkers and the like.

By the early 1980s, with the advent of the microcomputer, word processing improved.

Programs such as Word Star and Scriptsit were partially WYSIWYG, although that which was

revealed on the screen did not, in fact, represent that which was on the page.Unlike earlier

programs, the carriage return (enter key) marked the end of a paragraph.Thus people who were

used to a type writer, or even runoff were at a disadvantage. Thefeature which allowed users to

ignore margins got many people into trouble because the ®nal product had formatting problems.

Dictionaries and spell checkers were common on these programs, although they typically were

stand alone programs.

WYSIWYG word processing actually was developed in the 1970s on stand alone word

processors produced by WANG and IBM. The technology ®ltered into the personal computer as

the IBM PC and its clones.Often the word processing program would have a preview screen

which showed how the formatter would place the document on the printed page.SAMNA and

Word Perfect for MS-DOS are examples of this approach.Because personal computers were

being delivered with hard disks, the dictionary and spelling programs were integrated into the

word processor.
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As computer hardware developed, as processors got faster and more memory was

available, word processors became more complex. In a true WYSIWYG word processor such as

Microsoft Word or later editions of Word Perfect, the formatter runs concurrently with the editor.

Because the word processor is now a graphical program rather than text based, a representation

of the ®nal output can be placed on the screen at all times.There is a problem with this

approach, however. The resolution on the computer screen does not match the resolution of the

printer. Thus the proper name ought to be, "what you see is approximately what you get."

Word Perfect is placed on the cusp between word processing and typesetting because of

the capabilities of the program.Unlike Microsoft Word, StarOf®ce, or OpenOf®ce, Word Perfect

allows for tighter control of the output.Booklet printing, graphics insertion, and font control are

more advanced than with many of the other the main stream word processors.Although not

ev ery element of page layout is controlled by the user, Word Perfect gives much greater

•exibility . Another marvelous feature of Word Perfect that is lacking in most other packages is

the ability to see the formatting codes.This hearken back to the days of the markup language,

but it also gives much better control over the output.

Finally we come to the typesetting packages such as Page Maker, Quark, and Microsoft

Publisher. These packages give tighter control over all aspects of the printed page.Indeed, most

take the ®les from a word processor because they hav elimited editor and spell check capabilities.

Professional publishers use these packages to design magazines and newspapers. For the most

part, desk top publishing does not need the capabilities of such programs.

Yet even in the typesetting packages we will ®nd markup languages.Dr.Donald Knuth, a

professor at Stanford, was writing a book on mathematics.He was unable to ®nd a typesetter for

equations, so he developed a computer typesetter called TeX. Laterprogrammers developed
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extensions to TeX, such as a set of macros called LaTeX, and a bibliography program called

BibTeX. TheTeX package, including the METAFONT programs, allow complete control over

the layout of a page and each individual element.

Like groff documents, TeX documents are stored as ASCII ®les.Documents written for

TeX processing several decades ago can be processed with the current versions of the program.

4.4 AdvancedTasks

Anyone who has worked for a short time with a word processing program can produce a

letter or school paper using the preset program defaults. Butthe proper use of a word processor

demands some thinking beyond that of using an electric typewriter. One of the hardest lessons to

learn is spaces, tabs, and returns are characters, not the absence of a character. Thus spaces, tabs,

and returns may, indeed, affect your output in ways which you may not expect.

Raise your right hand and repeat, "Word pr ocessing is NOT a typewriter r eplacement!"

Say it again. Now, what does this mean?

ƒ Spaces, tabs, and returns ought to be avoided whenever possible. Usethe capabilities of

the word processor for formatting.If you are compiling a table, use the table commands,

not spaces and tabs.

ƒ Returns are needed only to mark the end of a paragraph in a WYSIWYG word processor.

ƒ Use automatically formatted lists, etc., whenever possible.

ƒ Use headers and footers as appropriate.

ƒ Use a standard style for all your documents.

You are best served by using a style manual such as thePublication Manual of the
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American Psychological Associationor theChicago Manual of Style. In using such a manual

you do not need to reinvent the layout of your paper each time you write.Many word processors

already default to theChicago Manual of Stylein regards to headers and margins.

In regards to margins you would do well to follow these guidelines:

Use Margin

Normal All margins 1 inch
Left edge bound Left margin 1.5 inches, others 1 inch
Folded 8.5 x 11 landscape .5 inch margins, 1 inch "gutter"
2 column "newspaper" .5inch margins, .5 inch "gutter"

4.5 ABit About Printers

4.5.1 Theory

Printers come in a number of styles and capabilities.Impact printers, such as daisy wheel

and chain printers, have little •exibility in font selection and graphics output, but provide

outstanding print quality. Dot matrix printers, another form of impact printer, run the gamut

from barely usable to exceedingly high quality. Dot matrix printers can, with the right drivers or

programs, produce all the fonts, graphics, etc., you may need.The print mostly in black and

white, however some were made that can print in seven colors.

Non-impact printers include laser and ink-jet printers.These are much more common

because the print quality is exceedingly good.Unlike an impact printer, black remains black no

matter the age of the print cartridge.Non-impact printers are noted for graphics and color

abilities. They are more expensive to operate, but the print quality and •exibility are worth the
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cost.

All printers logically work the same way. A printer takes a single character and completes

an operation on that character. Mostly that operation is placing the character in sequence with

other characters on a line of output.Some characters, or character strings, are used to control the

printer, change fonts, eject a page, embolden a character, and the like.

Printer control strings are calledescape sequencesbecause the ®rst character of the string

is theescape(ASCII 27). Once the printer receives an escape sequence, subsequent output will

be affected until the next escape sequence is received. Theescape sequence to print a Universal

12 point Italics font on a Hewlett Packard LaserJet III is:

<Esc>(8U<Esc>(s1p12vs0b4148t

where <Esc> is the ASCII 27 Escape character. After the printer receives this escape

sequence, all output will be in Universal 12 point Italic font.

Some operating systems treat all output as graphics rather than characters.Thus the font

selection need not match the fonts actually available on a printer. Rather than printing a row of

characters, the printer is directed to print a series of dots which, in the end, becomes a picture of

the ®nished page.This is still done with escape sequences, and takes much longer to print a

page. Theadvantage lies in divorcing the output from the raw capabilities of the printer.

The most sophisticated printers use a language calledPostscriptto produce output.Any

Postscript ®le can be printed on any Postscript printer and have the same output.Although

Postscript printers are expensive, the use of Postscript is very common.There is a Postscript

emulator, Ghostscript, which runs under Linux, Unix, Windows, and MS-DOS (and probably

other operating systems) which translates Postscript into the native language of the printer.

Using Ghostscript, even a low end dot-matrix printer can produce acceptable Postscript output.
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Another approach is to have a speci®c printer driver which translates standard requests into

the proper escape sequences for the printer. Microsoft uses this approach for the Windows

operating environment. Thusa ®le produced in Microsoft Word ought to print the same on any

printer connected to any computer running the same version of Word. Thisis not always the

case, but variations are minimal.

4.5.2 Practice

As you are preparing documents, you ought to be aware of the way printers work,

especially the concept of escape sequences.Every special font, bold, underline, or spacing

change you make in your document will, in the end, generate an escape sequence.In a ®le which

undergoes constant change, such as a church bulletin, the number of font changes and special

directives which, in the end, cancel each other out becomes enormous.Such sequences can

cause untold grief as you try to ®gure out why the selected fonts and effects are not working.

Here is where the markup language word processor, such as groff, makes the most sense.

You always know what the formatter program will do, because you can see the commands for all

the escape sequences.Although you are not entering the escape sequence for the printer, you are

entering a directive to the formatter which will, in the end, generate those escape sequences for

you.

Word Perfect has a menu option, "Reveal Codes," which shows every formatter directive.

This feature makes Word Perfect a much easier product to use as you are ®ne tuning output.

Microsoft Word and StarOf®ce will show some non-printing characters, but will not show

all the directives to the formatter. Thus you may have no idea what, in the end, how the program
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is directing the printer. This may lead to a great amount of frustration.

By knowing how the printer works, you can better use the capabilities of your word

processing program to produce the output you desire.You can work with the underlying

hardware, not against it. In the end, this makes your job easier, and frees you to use word

processing to communicate.

4.6 Brochures

A common task, and one that often fails, is the production of brochures, programs, lea¯ets,

and church bulletins. Theprogram of choice for such a project is Word Perfect 6 or later because

it allows you to "subdivide" a page into columns or rows. Asubdivided document can be printed

as a booklet, which automatically collates the pages in proper order, and pauses the printer for

back to back printing.

4.6.1 UsingColumns

Lacking Word Perfect, any word processor which can handle columns can be pressed into

such duty. The following two ®gures show how to con®gure a StarOf®ce document for

landscape, column printing.

This screen is selected with the FORMAT menu. Onthis ®rst screen you select the
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margins of .5 inches, and the landscape paper orientation.

This screen is selected with the tabs on the top of the window. It, too, is part of the FORMAT

menu. Hereyou select two columns and the column widths.Use 4.5 inch columns for a two

column brochure.Allow 1 inch between columns which gives .5 inches when folded.Both the

inner and outer margins will be equal.

To dev elop a brochure using columns ingroff, you would begin the ®le this way:

.PGNH \"No header on the first page

.lt 11.0i \"header length of 11.0 inches

.PGFORM 10.5i 8.5i \"line length 10.5 inches, page length 8.5 inches

.nh \"suppress hyphens

.SA 1 \"right margin ragged

.nr Pt 2 \"paragraphs indented after each paragraph break

.nr Ps 0 \"no additional spacing before paragraphs

.nr Ls 0 \"spacing between list levels

.MC 4.0i 1.0i \"define 4 inch columns with 1 inch gutter

As you can see, setting up a brochure by using columns ingroff is quite a bit more work

than with a WYSIWYG word processor. Consider, howev er, the level of features ingroff and

you can understand why it is so much harder.

4.6.2 Page Order

If you are not using a program such as Word Perfect which orders booklet pages, you will

need to do this yourself.With judicious use of cut and paste, and possibly two editing windows,

you can accomplish this feat.On more than eight brochure pages, this becomes quite confusing,
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so be careful in your editing.

The page order for booklets is:

Four Page Booklet

Left Right

4 1
2 3

Eight Page Booklet

Left Right

8 1
2 7
6 3
4 5

From these above examples you can determine the page order for larger booklets.If you

are doing a large number of booklets, consider obtaining a tool which will automate this task.

4.6.3 GNUTools for Brochures

There is another way to use groff to make brochures and booklets.It combines the use of

several GNU tools to format, order, and place the pages.

1. Createyour document with a normal editor.

2. Format the document:

groff -mm Œlename> temp.ps

3. Orderthe document pages into book form:

psbooktemp.pstemp.book

4. Placethe reordered pages side by side on letter paper (landscape orientation):

psnup -l -pletter -2 -s.65temp.book >temp.2up

5. Printthe even pages (you may need to reverse order print these depending on the printer
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as in this example):

psselect -e -rtemp.2up | lpr

6. Reinsertthe paper from the previous print command into the printer and print the odd

pages:

psselect -otemp.2up | lpr

Obviously this procedure demands that you have control over the printer, meaning it may

not work properly in a lab setting.On the other hand, some computer labs have duplex printers

(print both sides of the paper), so the psselect commands would not be needed.In this case,

simply print the ®le, directing the printer to use the duplexing feature.(See the manual pages for

these commands for more information.)

4.6.4 OpenOf®ce for Brochures

From at least release 1.1.0 of OpenOf®ce (http://www.openof®ce.org) this suite has had the

capability, like Word Perfect, of printing brochures.It is slightly more complicated than Word

Perfect's approach, but still quite easy.

The ®rst step is to select the PRINT menu.

Select the printer PROPERTIES menu and select LANDSCAPE paper orientation.
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Return to the main PRINT menu and select the OPTIONS menu.

Select BROCHURE printing to order the pages.If you have a duplexing printer, simply print the

page. Ifyou don't hav ea duplexing printer, you ought to select RIGHT PAGE and REVERSE

for the ®rst printing pass, and LEFT PAGE for the second pass.

4.7 Tricks to Try

· Often you can do intricate formating by using tables within a document.Tables need not

have borders, although the following example is boxed to separate it from the page.They

allow interesting constructions, such as a left justi®ed column, a centered column, and a
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right justi®ed column.This is particularly helpful for church bulletins.

Hymn of the Day Salvation Unto Us Has Come LW355

· Use constant width fonts such as Courier for numeric columns.This way the columns will

properly align.

· Use proportional fonts for text. Thismakes the text easier to read.

· Use a font with a serif such as Times Roman because they are easier to read than a sans-

serif font.

· Av oid fancy fonts such as Old English as much as possible.

· Use 12 pitch fonts for normal output, 10 pitch fonts for brochures

4.8 Aesthetics

4.8.1 General

In the Washburn University library in Topeka, Kansas, is an illustrated Bible called the

Washburn Bible. It was illustrated and illuminated by a former student.A l imited production

run ensures the rarity and value of the book.Similar to the illustrations and illuminations of

Medieval Bibles, it is an example of the printed word as art.

Foremost our goal is to communicate.As you recall the basic communications model, the

printed word is the media.

There is a surprising amount of noise which can be generated on the printed page.This noise,

Dr. Edward R. Tufte calls "chart junk."
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How do we format for communication?There are some very simple guidelines.

· Remember the purpose of the output -- communication.

· Restrict your use of fonts and special effects.

· Choose your base font wisely so to take into account those with reading dif®culties

(dyslexia, etc.).

· Use plenty of white space (adequate margins) to give the reader's eye an anchor.

· Use appropriate colors, if applicable, to soothe the eye and to communicate.Printing the

word "danger" in a soft blue is inappropriate, as is printing "relax" in red.

· Use appropriate graphics, but do so with intelligence.Make sure the graphic truly ®ts and

clearly communicates.

These guidelines are typically part of a style guide, which you ought to be using.The

concepts of writing espoused by Strunk and White concerning writing style can be used also for

visual style.

Added after printing for Fall 2004Robert Bringhurst (1997, p.24), a noted author on

typography, wrote:

But perhaps we can agree that, as a rule, typography should perform these
services for the reader:

· invite the reader into the text;
· reveal the tenor and meaning of the text;
· clarify the structure and order of the text;
· link the text with other existing elements;
· induce a state of energetic repose, which is the ideal condition for

reading.

4.8.2 Dyslexics

According to several web sites, between 5 and 20 percent of the population suffers from

some form of dyslexia. Dyslexics, simply put, have a problem with the printed word. Concepts
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such asleft andright cause dif®culty, as do certain letters such as lower caseb andd.

Although dyslexics may have trouble reading, they often have an outstanding sense for

spatial orientation.Their grasp of visual problem solving may be better than average. Most

develop exceptional coping skills so to be able to function in a reading society.

Our goal is to communicate.If we can ®nd ways to help communication through the form

of the printed page, we ought to make every effort to remove reading roadblocks.Consider font

selection. Adyslexia web site (http://www.dyslexic.com/database/articles/fonts.html accessed

on 07/15/2004) says:

Serif fonts, with their 'ticks' and 'tails' at the end of most strokes (as found
in traditional print fonts such as Times New Roman), tend to obscure the
shapes of letters, so sans-serif fonts are generally preferred.Many dyslexic
people also ®nd it easier to read a font that looks similar to hand writing as
they are familiar with this style.However these types of fonts can lead to
confusion with some letter combinations, such as "oa" and "oo"; "rn" and
"m". Thesize of the ascenders and descenders of letters (the 'stems' on
letters like p and b) is also important as many dyslexic readers rely on
recalling the visual shape of a word due to poor phonological awareness. If
ascenders and descenders are too short the shape of the word is more dif®cult
to identify and can make reading slower and less accurate.

The British Dyslexics Association (http://www.bda-dyslexia.org.uk/) also suggests:

· Limit lines to 60 to 70 characters.Lines that are too long or short can put strain on eyes.

· Use line spacing between paragraphs to break up text.

· Use wide margins and headings.

· Use of boxes for emphasis or to highlight important text can be effective.

· Av oid dense blocks of text by using short paragraphs.

· Use bold to highlight. Italics, or underlining can make the words run together.

· Keep lines left justi®ed with a ragged right edge.
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· Use bullets or numbers rather than continuous prose.

· Don't hyphenate words that are not usually split in order to ®ll up line ends.

· The space between lines is important.Recommendations suggest a leading (space) of 1.5

to 2 times the space.

4.9 Summary

In this chapter we have looked at the evolution and power of word processing programs.

We hav ealso considered a fairly common, though complex task of producing a multi-page

brochure. Finallywe have looked at some of the aesthetics of printed output as a reminder that

our goal is to communicate.
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SONG--MAJOR-GENERAL

I am the very model of a modern Major-General,
I' ve information vegetable, animal, and mineral,
I know the kings of England, and I quote the ®ghts

historical
From Marathon to Waterloo, in order categorical;
I'm very well acquainted, too, with matters

mathematical,
I understand equations, both the simple and

quadratical,
About binomial theorem I'm teeming with a lot o' news,
With many cheerful facts about the square of the

hypotenuse.

ALL: With many cheerful facts, etc.

GENERAL: I'm very good at integral and differential calculus;
I know the scienti®c names of beings animalculous:
In short, in matters vegetable, animal, and mineral,
I am the very model of a modern Major-General.

ALL: In short, in matters vegetable, animal, and mineral,
He is the very model of a modern Major-General.

W. S. Gilbert
The Pirates of Penzance

5. Spreadsheets

5.1 History

Let's begin with Dan Bricklin's account of the history of VisiCalc.

The idea for the electronic spreadsheet came to me while I was a
student at the Harvard Business School, working on my MBA degree, in the
spring of 1978.Sitting in Aldrich Hall, room 108, I would daydream.
"Imagine if my calculator had a ball in its back, like a mouse..." (Ihad seen
a mouse previously, I think in a demonstration at a conference by Doug
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Engelbart, and maybe the Alto).And "..imagine if I had a heads-up display,
like in a ®ghter plane, where I could see the virtual image hanging in the air
in front of me. I could just move my mouse/keyboard calculator around,
punch in a few numbers, circle them to get a sum, do some calculations, and
answer '10% will be ®ne!'"(10% was always the answer in those days when
we couldn't do very complicated calculations...)

Eventually, my vision became more realistic, and the heads-up display
gave way to a normal screen.The mouse was replaced in the ®rst prototype
by the game paddle of the Apple ][.You could move the cursor left or right,
and then push the "®re" button, and then turning the paddle would move the
cursor up and down. TheR-C circuit or whatever in the Apple ][ was too
sluggish and my pointing to imprecise, so I switched to the two arrow keys
of the Apple ][ keyboard (it only had 2) and used the space bar instead of the
button to switch from horizontal movement to vertical.

I created that ®rst prototype over a weekend on an Apple ][ I borrowed
for the purpose from Dan Fylstra of Personal Software, later our publisher. I
wrote it in Apple Basic.It did not scroll, yet, but it had the columns and
rows and some arithmetic. ...

Fylstra, needing a program to sell that could do checkbooks, and being
an MBA himself so he appreciated the value of ®nancial forecasting, made a
deal with my friend Bob Frankston and me.The basic deal was worked out
during dinner at Joyce Chen's Restaurant in Cambridge, MA, near Fresh
Pond. Boband I would create the program, as authors, and Dan's company,
Personal Software, would publish it. This "author/publisher" arrangement
became popular in the PC industry. Personal Software would pay us 35.7%
of their net gross for normal sales, and 50% for OEM sales.This was based,
as I remember it, on an initial price for the product equivalent to the TI
calculator that was popular at Harvard ($34.95, I think), less some costs, and
then splitting the pro®t by some percentage.The OEM sale percentage
re¯ected the difference in costs and other factors.
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The original VisiCalc program contained many of the same elements of the present day

spreadsheet such as Excel and StarOf®ce Calc.Although the latter include greater control over

fonts, formats, and graphics, in essence the spreadsheet is still a program for doing repetitive

arithmetic. Theabove picture, taken from Dan Bricklin's web site, is from the VisiCalc

reference card.Shown are the rows and columns of the spreadsheet, and the ability to look at

two sections of the spreadsheet at once.

Unlike word processing, the spreadsheet was essentially a new form of program.Word

processing had replaced the typewriter and had simpli®ed editing of documents, but had done

little new. The spreadsheet, however, gav ea new way of looking at numbers.Indeed, this was

the program which brought the personal computer into of®ces and homes.

Once the electronic spreadsheet was developed, others sought to improve the product.In

1983, Mitch Kapor developed Lotus 1-2-3.Lotus was more than just a spreadsheet.It was ®rst

advertised as an "integrated package" of three applications, hence the name.First, of course, was

the spreadsheet.Second was the ability to generate graphs from the spreadsheet.Third was the

ability to manipulate the spreadsheet as a simple database.

As an aside, visualizing a database table as a spreadsheet makes perfect sense.The formal

de®nition of relational databases, which will be covered in a subsequent chapter, suggests the

database is a table of rows and columns.Although Lotus was not a relational database, it

provided data manipulation commands, sorts, searches, and the like.

With the advent of the IBM PC and Lotus 1-2-3, the personal computer became a ®xture in

of®ces. Notonly did Lotus give a great set of functions to the spreadsheet user, the IBM PC

provided greater power than the Apple ][ and earlier Z-80 based systems running the CP/M

operating system.Lotus 1-2-3 became one of the best selling computer programs of all time.
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Other companies brought out competing products.Borland Quattro, Microsoft MulitPlan,

and Paperback VP Planner were just three of the spreadsheets in general use.Some were

compatible with Lotus 1-2-3 in that ®les and macros could be shared.Others were not

compatible, but similar in function.

5.2 Nature of Numbers

What is a number?Or better yet, how are numbers used?Numbers are not all created

equal, nor are they all used in the same way. A typical statistics textbook will, probably

someplace in chapter 1, de®ne the four basic uses of numbers.These are:

· Nominal

· Ordinal

· Interval

· Ratio

Of the four uses, only interval and ratio provide meaningful data for manipulating in a

spreadsheet. Onlyinterval and ratio use numbers as numbers which can be manipulated.

Nominal refers to numbers used as a name.A house, an automobile, an airplane design may be

designated with a number rather than a name.Or as Jean Luc Picard might say, "Is that not
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correct Number One?"Nominal numbers have essentially no signi®cance as numbers.

Manipulating nominal numbers in a spreadsheet is meaningless.

Ordinal numbers are used to place items in a category. Is a second lieutenant worth half of

a ®rst lieutenant?Is a third grade student three times smarter than a ®rst grade student?

Obviously, these numbers are meant to denote a ranking order, but in themselves the numbers

can not be manipulated.

Not so with interval and ratio numbers.An interval has a known distance between values,

but an interval has no ®xed zero point.As an example, zero degrees Fahrenheit is an arbitrary

®gure. Thuswe can not say that 20 degrees Fahrenheit is twice as cold as 40 degrees Fahrenheit.

A ratio number, like an interval, has a known distance between values. Unlike an interval,

a ratio also has an absolute zero point.$100 has half the buying power of $200.

Both interval and ratio numbers can be manipulated with a spreadsheet and return

meaningful information.Both can be graphed to show trends, to show relationships. Thus,a

spreadsheet is used to work with interval and ratio numbers.Other uses of a spreadsheet, such as

organizing data into rows and columns, may be better handled with a database.

5.3 BasicConcept

The spreadsheet is a matrix of rows and columns.At each intersection of a row and

column is a cell which can contain a label, a constant, or a formula.In some products, such as

Lotus 1-2-3 release 2, a cell can also contain macros or user written programs.

As you can see from the following screen shots, the basic form of the spreadsheet has not

changed. The®rst screen shot is of VisiCalc running in a DOS compatibility box under
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Windows 98. Lotus, which purchased the rights to VisiCalc, has allowed Dan Bricklin to

distribute this copy for historical purposes.The executable ®le is under 28,000 bytes.

In all three screen shots notice the basic row and column layout.Certainly both Excel and

StarOf®ce Calc have more extensive command icons surrounding the basic spreadsheet.

The Microsoft Excel spreadsheet looks like this:
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Here is a screen shot of the StarOf®ce Calc spreadsheet.
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5.4 CellContents

5.4.1 DataEntry

Each spreadsheet program is different. InLotus 1-2-3 and Quattro, the default behavior

says any number begins an arithmetic operation, while a letter or special character begins a text

string. You may precede a cell reference with a plus sign (+) as needed.

In Excel and StarOf®ce Calc, every number or formula is preceded with an equal sign (=)

otherwise the entry is considered a label or text string.

You'll need to check the documentation on other spreadsheet programs to determine how

they work for data entry.

5.4.2 CellReferences

Normally a cell reference is a combination of letter and number. The upper left cell is A1.

Depending on the spreadsheet, you may have cells from A1-IV65536 (Excel) or A1-Z256 (SC, a

limited spreadsheet which runs on Linux).

In most spreadsheets, you can enter a formula such as

Formula: +A1+A2
A B C

1 20
2 30
3 50

which adds the contents of cells A1 and A2.You shall notice the Formula is +A1+A2, the actual

contents of A3.
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When you copy a cell with such contents to a new location, the cell references change to

re¯ect the movement.

Formula: +B1+B2
A B C

1 20 25
2 30 35
3 50 60

Occasionally, howev er, you desire to keep the original cell reference.This is done with a

absolute reference, typically noted as "$A$1".Thus as the cell contents are copied, the

references remain static.You shall see how this works in the example which shortly follows.

5.4.3 Formulas

There should be no surprise that the spreadsheet cell can contain either a constant or a

formula. Aformula takes the contents of various cells and combines them to obtain an answer.

The mathematical operators are typically:

Operator Action

+ Addition
- Subtraction
* M ultiplication
/ Division
^ Exponentiation

5.4.4 Functions

The designers of the various spreadsheet programs quickly realized that users would desire

to accomplish some common tasks.Some are very simple, such as taking the average of a list of
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numbers, or summing a range of numbers, or ®guring the cosine of an angle.There are literally

hundreds of built in functions awaiting your use and experimentation.

Because the various spreadsheets are all a bit different in detail, listing the functions would

be a waste of your time.A function which exists in StarOf®ce Calc may not exist in an early

version of Lotus 1-2-3.

Functions can be broken down into seven areas:

· Database

· Date and time

· Financial

· Logical

· Mathematical

· Statistical

· Te xt

Examples of the various function types include:

Database Functions

DCOUNT numberof items matching criteria
DAVERAGE average of a given range
DSUM sumof a given range
DMIN / DMAX return minimum or maximum value from a range
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Date / Time Functions

DATE {T
Today's date, typically returned as a text string.
However, in StarOf®ce (and other packages) this function
is used to input a date and transform it for computation.
}T
DATEVALUE internalrepresentation of a given date
TODAY { T
Returns today's date in either a text string or internal
representation
}T
WEEKDAY Returns the number of the day (ie., Sunday = 1)

Financial Functions

PV presentvalue of an annuity
PMT paymentcalculator
RATE yieldrate calculator

Logical Functions

TRUE testscondition to see if it is true
FALSE testscondition to see if it is false
NOT often used as selection criteria for database manipulation
AND oftenused as selection criteria for database manipulation
OR oftenused as selection criteria for database manipulation
IF setsa condition for testing

Mathematical Functions

SUM sumgiven range
TOTAL total given range
PI returnsvalue of PI = 3.14
SIN / COS / TAN sine,cosine, and tangent
ROUND roundssum of values
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Statistical Functions

COUNT returnsnumber of values in a list
AVERAGE averages a range
MODE returnsmode of a list (most frequent value)
MEDIAN returnsmedian of a list (central value)

Te xt Functions

UPPER changestext string to upper case
LOWER changestext string to lower case
LEN returnslength of text string

5.5 Example

Following any business trip you need to report expenses so to get reimbursed. This

example spreadsheet is such an expense report for a mythical trip from the Milwaukee area to

Fort Wayne, Indiana.You'll see a bit of a break on the room, and standard costs for meals.

We begin with a blank spreadsheet.In this example we are using StarOf®ce Calc, but you

can do the same basic spreadsheet with any program.
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The default page format is typically portrait, so we want to change to a landscape

orientation. Hereyou may wish to work on the margins, but the defaults are typically ®ne for a

spreadsheet.

Because most of the entries for this spreadsheet are monetary, we ought to use a ®xed, two

decimal numeric format.In StarOf®ce Calc and Excel you can select cells for formatting by
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holding the left mouse button and dragging to mark the range.Column G does not get the two

decimal place default because it contains mileage data, and the IRS does not expect you to report

to the nearest tenth.

Next we format the text for the labels.This is optional, but I like the look of right justi®ed

labels on numeric columns.At times such right justi®cation improves communication.

Now we are ready to enter the initial data, the non-repeating elements of the spreadsheet.
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Pay attention to cell G3, because it is actually a numeric value for the subsequent mileage

reimbursement calculation.If you make this spreadsheet a template, this number would be

changed each year with the latest IRS ®gure for mileage.

The following screen shot show the difference of numeric references after applying the

®xed, two decimal point format.The data in the previous screen shot and this screen shot are not

changed.
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Now we add the mileage formula.Note in the contents box of the screen shot that the

formula is:

=F4 * ($G$3 / 100)

This says when the formula is copied to subsequent cells, the mileage reimbursement rate

will be used for all calculations.Also, the mileage rate is 32.5 cents per mile, so the contents of

G3 are divided by 100.
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Here the mileage formula is copied to the other rows as needed.

At this point we can use the SUM function (see the contents area of the screen shot) can be

used to total columns.

This formula is copied to the other columns as needed.Highlighted in the contents area of

the screen shot is the total column for a given row. You'll note the formula is:

=SUM(C4:G4)-F4

We subtract F4 from the total for that is the miles traveled, not the cost of those miles.



Advanced Software Applications 60

Finally H4 is copied to the other rows, and the spreadsheet is done.According to this, said

trip to Fort Wayne cost someone $391.38.

5.6 Generating Graphs

Since the introduction of Lotus 1-2-3, graphing has been a very important part of the

spreadsheet program.All sorts of ®gures are graphed, such as sales, school enrollment,

populations, and the like. Any non-random sequence of numbers can be graphed in many
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different ways. Well, actually a random sequence can be graphed, too, but there is little need so

to do.

5.6.1 Example

In this example we shall generate a sine wav eso to show the principles of graphing.This

time we'll work with Microsoft Excel.

We begin with an empty spreadsheet as before (no need to show you how that looks,

you've seen plenty already).

Enter a zero (0) in cell A1.

Select the range from A1 to A25 by holding the left mouse button and dragging the cursor

from A1 to A25. We shall now ®ll the range with numbers.This is done by selecting EDIT /
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FILL / SERIES. In the check box which comes up, set the STEP VALUE to .25. This gives a

nice linear run of numbers for us to generate the sine wav e.

Now enter =SIN(A1) in cell B1 and copy B1 to B2 through B25.

At this point we are ready to generate the graph.Select INSERT / CHART to begin. In

this check box select LINE as the graph type.
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Just by following the defaults (with which you can experiment later) you can see a fairly

usable graph can be produced.
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Please be aware that graphs may obscure data rather than explain it. I' ve already

mentioned the work of Dr. Edward R. TufteThe Visual Display of Quantitative Information, and

other such books.He used the term "chart junk" to describe many computer generated graphics.

Be careful at this point.Later, in the section on Presentation Graphics, we shall discuss some

basic layout issues.

5.7 Summary

In this chapter we have looked at the history of the spreadsheet and some basic rules for

spreadsheet manipulation.We hav ebarely scratched the surface. For more information, consult

either the printed documentation or the online help system for the spreadsheet you are using.
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The power to create is the power to destroy

TSS/360 Time Sharing Support System manual

6. Programming- Visual Basic

6.1 Introduction

Now that we have looked at word processing and spreadsheets, you may have some

questions about the programs."Why can't this program dox?" is a common concern.

The authors and programming teams which have giv en us these programs are aware of the

limitations of their work. Of®ce application programs (word processing, spreadsheet, database,

etc.) aregeneral purpose in nature.They are meant to be the Swiss Army Knife or Leatherman

Tool for problem solving.

This, in turn, raises another problem.The Swiss Army Knife or Leatherman Tool, while

quite practical, do not contain the specialized tools for some jobs.You won't ®nd a torque

wrench in and among the blades, screwdrivers, and toothpick of the Swiss Army Knife.

Just as any well stocked tool kit provides both general purpose and special purpose tools,

so do these of®ce programs.The special purpose tools often are developed by one user for his or

her own use.Such special purpose tools are calledmacros.

Macros can be as simple as the recording or pre-entering of keystrokes for subsequent

playback. Earlyversions of Lotus 1-2-3, Ashton-Tate Framework, and dBASE III used this

rather powerful approach to allow users to build their own procedures.Groff (the document

formatter which runs under the Unix operating system and various clones) is seldom used
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without macros to simplify formatting.These groff macros are simply repetitions of keystrokes

you might otherwise enter throughout the document.

Microsoft Excel, Access, and other Of®ce products use Visual Basic for developing

macros. StarOf®ce, in that the authors seek compatibility with Microsoft Of®ce applications,

also uses Visual Basic.Visual Basic is a full blown programming language which was developed

for writing interactive, graphical interface programs.

By writing macros, you can customize these general purpose programs for your own

purposes. You can de®ne recurring style elements for documents, or automate the production of

sales graphs using a spreadsheet.You can write an accounting system for use with the Access

database, or produce a data parser for populating a spreadsheet from an ASCII ®le.The

possibilities are endless, limited only by your needs, imagination, and programming ability.

Macros, especially those written in Visual Basic or other higher level programming

languages, pose a particular problem.Because these languages can manipulate any ®le on the

computer, unscrupulous neerdowells and low-life cretins, the basic scum of the earth, have

developed macros which can damage ®les.These virus macros can be part of an attached ®le

sent via electronic mail.If the ®le is opened and the macro is executed, the damage is done.

Thus you should never open an attached ®le if you value your computer's integrity. We shall

revisit this problem as we talk of data communications.

6.2 GettingStarted
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6.2.1 ProblemSolving Steps

In writing a macro, or any program, you will follow some basic steps.

· Understand the problem.

· Devise a plan for solving the problem.

· Carry out the plan by developing an algorithm and represent it in a program.

· Evaluate the solution.

6.2.2 Understandthe Problem

This may be the most dif®cult part of developing a macro or other program.Our

immediate understanding of a problem may not be complete.Certainly as we ponder and

ruminate and consider the problem, we will begin to realize the broader implications of the

problem.

There are many ways to evaluate a problem, probably as many ways as there are

programmers and systems analysts.I l ike to begin with the desired output.What should be the

®nal result of the program after it is ®nished?From there I can determine the minimum input to

arrive at the output.Having performed these two steps, everything in the middle becomes

manipulation of elements to get from input to output.

Of course this works well for simple problems.Large problems, such as a complete

production control system for factory automation, must be decomposed into a series of smaller

steps. You may need to take sev eral passes at a problem to ®gure out the steps necessary to

arrive at a solution.

Lets consider both a small and a large problem.The small one is the automated



Advanced Software Applications 68

production of graphs to portray the monthly sales of the Wobbly Widget Corporation.The large

one is the integration of order entry, production control, accounting, and order tracking for

Wobbly Widget.

For what do we seek as we generate sales graphs?

· Sales by month

· Sales by item

· Year to date sales

· Sales by month vs. projection

· Sales by month vs. the year previous

· Year to date sales vs. the year previous

You certainly can come up with a more comprehensive list, but this is a good start to

develop our automated graphing.What input is needed to generate this output?

· Monthly sales by item

· Monthly sales projection

· Previous year monthly sales by item

By summing sales by item you can get total monthly sales and year to date sales.You

already know how to create such sums using spreadsheet functions, and the macros of any

modern spreadsheet will give you the ability to generate the graphs.Many spreadsheet programs

will allow you to combine the data from several ®les into one graph, so the graphs comparing

sales to projection and last year are also fairly simple.

The data ¯ow problem is much harder, and requires a lot of sub steps to make it work. We

need to know the customer for a Wobbly Widget, and the speci®cations for each ordered item.

From this we produce the ordered item and ship the completed item to the customer.
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· Web based order entry

· Data passing to the order processing system (which is not the same as the order entry front

end)

· Populating accounting records to process the order

· Data passing to production control to determine materials and schedule production

· Tracking production and shipping

· Data passing from production control back to accounting to trigger billing

· Billing, receipt of payment, and other accounting functions.

This list, too, can easily be expanded. Eachof the steps above can be broken down into a

large number of sub steps, each requiring a separate program or macro.

You'll notice, however, the basic questions remain the same.What is the output?What is

the minimum necessary input?What steps are needed to transform the input into the output?

6.2.3 ProgramPlanning

How do you actually plan your program?What tools are used to determine the steps from

input to output?Again, each programmer is a bit different in his or her approach, but in the end

you will probably use a combination of several tools.

First is the narrative of the problem and the proposed steps for solving it.Although the

narrative may not contain the level of detail you will need for eventually writing the macro or

program, it gives a general starting and ending point.

Some programmers, at this point, develop a ¯ow chart. Sucha ōw chart may be a highly

formalized production with special symbols for input, output, decisions, and processing.Other
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¯ow charts may simply be tree diagrams of words. Thestyle you choose to use, if any, is the

style that works best for you.

The ®nal tool is pseudo code.Pseudo code is structured like a programming language, but

does not use the terse commands of a typical programming language.Consider a situation where

you desire to print the ®rst ten items from a list.The pseudo code may say:

set counter = 0
while counter < 10

print list item
increment counter

end loop

The same function written in Visual Basic:

Do
oTextStreamObj.WriteLine (arrayobj(intCtr))
intCtr = intCtr + 1
If intCtr = 10 Then Exit Do

Loop

The same program in PERL could be written:

for ($cnt = 0; $cnt < 10; $cnt++) {
print @arr[$cnt];

}

As can be seen, pseudo code helps to organize your thoughts and the logic of the algorithm

before you actually write the code.The programming language, itself, is not a good planning

tool. It is certainly more dif®cult to read and is certainly not universally understood.

6.2.4 Writethe Program

Once you have planned the steps of the program, the algorithm, you will write and evaluate

the program.Many programmers develop a suite of test data upon which to test the program.
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Thus any problems which arise can be attributed to the program and not the variability of the

input. Thisis a good idea.

6.2.5 Evaluate the Solution

You will continue to monitor the program, not only for errors or bugs, but for extensions

and modi®cations.Don't be surprised that you will write a program several times, improving as

you go, making it more ef®cient and powerful. Asyou gain experience with a program, you may

®nd the same program may solve similar problems elsewhere. Reusingcode is a good thing, so

look for opportunities so to do.

6.3 ObjectOriented Programming

Programming languages are tools which are used to solve problems. Sometools, such as

the Swiss Army Knife, are general purpose.A person with a Swiss Army Knife can accomplish

many tasks, although the knife with all it's blades and gimmicks may not be the most ef®cient.

Other tools are very specialized, such as the violin sound post setter, which probably has no other

use except in the building and repair of stringed instruments.

Because programming languages are written to accomplish different tasks, designers have

used several different approaches in language design.Computer scientists classify programming

languages in four groups:

Procedural: Thetraditional language where a sequence of commands is

followed.

Declarative: Concentrates on the question, "What is the problem?" rather than
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"What steps are needed to solve the problem?"This language

type is used to develop rules based arti®cial intelligence.

Functional: Problemsare solved using blocks of code called functions rather

than breaking procedures into individual steps.Programs are

viewed as a collection of "black boxes" with a known input and a

known output, but the code used to transform input to output is

hidden.

Object Oriented: The world is viewed as a group of objects.Each object has

properties and can accept certain commands.As an example, a

Swiss Army Knife is an object that can accept commands to carve

wood, open a can, or drive a screw. It's properties include a

selection of blades and tools, as well as shape, color, and size.

Object oriented languages manipulate the properties and

commands of an object to accomplish a task.

Visual Basic is, essentially, an object oriented language.Programmers work with objects

such as forms, windows, and buttons. Objectsare created, modi®ed, and used by the

programmer to open create a dialog with the user, or to manipulate data.

An objectis something that is identi®ed by its properties and its methods.Examples of

objects in the Excel object model include workbooks, worksheets, charts, and fonts.(The Excel

object model contains 192 different objects.)

The termpropertyis used to de®ne a trait or attribute or characteristic of an object.As an

example the Worksheet object has 55 properties, among which are Cells, Name, ProtectionMode,

and UsedRange.
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A methodof an object is an action which can be performed on or in behalf of the object.

For instance, a Worksheet object has a Protect method which causes the worksheet to be

protected from modi®cation.

The properties and methods of an object are collectively referred to as the object's

members.

You may take this opportunity to enter a couple of macros in Excel.

1. Openthe Visual Basic Editor under Excel

2. View the various windows in this development environment

3. Createtwo macros. Onewill format cell A1 with a string constant.The other will

prompt for a value and step and ®ll a range of cells.

To accomplish this:

1. StartExcel (select on the OFFICE menu or via the START / PROGRAM menu)

2. SelectTOOLS / MACRO / VISUAL BASIC EDITOR

3. Openthe CODE WINDOW

4. SelectINSERT / PROCEDURE

5. Callthis procedure TestA

A. This is a Subroutine

B. Thishas PUBLIC scope

6. Enterthe following code which puts the word "sample" in A1, bolds it, and copies it

to A2:

sub testA()
Dim ws As worksheet
set ws = activesheet
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ws.cells(1,1).value="sample"
ws.cells(1,1).font.bold=true
ws.cells(1,1).copy
ws.cells(2,1).pastespecial paste:=xlvalues

end sub

7. Now we use the same idea to ®ll a data range:

sub testB()
dim ws as worksheet
dim strv1 as string
dim strv2 as string
dim sval1 as integer
dim sval2 as integer
set ws=activesheet
strv1=inputbox("Enter starting value","Start Value",0)
sval1=val(strv1)
strv2=inputbox("Enter step value","Step Value",10)
sval2=val(strv2)
ws.cells(1,1)value=sval1
ws.cells(2,1)value=sval2
range("a1:a2").autofill range("a1:a10")

end sub

6.4 Conceptof Visual Basic

According to Paul Lomax:

In its simplest form, Visual Basic for Applications is agluelanguage. This
means that as a VB or VBA dev eloper, you concentrate on the interface of
and interaction between the objects and controls within the application,
gluing the various elements of the application together by writing procedures
to perform program tasks and by adding code to handle events. Visual Basic
programs are primarily event-driven. Someev ent or other Š such as the
user clicking a button Š triggers most of the procedures you will write.1

Visual Basic code can be broken down into three categories:

· Event handlerssuch as code which executes when a button is clicked.

· Custom procedureswhere the main function of the application resides.

· Property proceduresused in form and class modules

1. Lomax, P. (1998). VB & VBA in a nutshell: the language. Sebastopol, CA: O'Reilly & Associates, Inc.
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6.4.1 Event Handlers

An event is the beginning of a procedure.It can be either a system generated event, such

as loading a form, or a user event, such as clicking a command button.

The Microsoft Of®ce and StarOf®ce applications have menu choices for writing macros.

Various events are listed on drop down menus.These events can be used to trigger certain

actions, such as selecting text, adding columns of numbers, or calling a subroutine.

Consult with the application help ®les, or with one of the reference books such asVB &

VBA In A Nutshellfor more details on event coding.

6.4.2 CustomProcedures

Custom procedures come in three types:

· Functions

· Sub procedures

· Property procedures

A functionis a collection of related statements and expressions that perform a particular

task. Whenit completes, it returns a value to the statement which called the function.Here is a

function which returns a minimum number:

Private Function MinNumber(ByVal iNumber As Integer) As Integer
If iNumber <= 500 Then

MinNumber = iNumber
Else

MinNumber = 500
End If

End Function

A sub procedure is used in the same way as a function, but it does not return a value. Sub

procedures are used to handle events.



Advanced Software Applications 76

Property proceduresare procedures which assign and retrieve values of custom properties.

They are part of object modules such as form or class modules.

6.5 GettingMore Information

Frankly, a short chapter on Visual Basic is a very broad overview. If you desire to write

macros for an Of®ce application, you would be best served by obtaining one of the books such as

Writing Excel Macrospublished by O'Reilly. You may also ®nd a Visual Basic tutorial on the

Microsoft web site,msdn.microsoft.comand search on "visual basic tutorial."

6.6 Summary

We hav ebrie¯y touched on programming principles and the Visual Basic language.This

applies, so far, to macros which you may wish to write for an Of®ce application.We shall revisit

programming in a subsequent chapter when we look at Java and the World Wide Web.



Advanced Software Applications 77

As some day it may happen that a victim must be found,
I' ve got a little list--I've got a little list

Of society offenders who might well be underground,
And who never would be missed--who never would be missed!

There's the pestilential nuisances who write for autographs--
All people who have ābby hands and irritating laughs--
All children who are up in dates, and ¯oor you with 'em ¯at--
All persons who in shaking hands, shake hands with you like that--
And all third persons who on spoiling tete-a-tetes insist--

They'd none of 'em be missed--they'd none of 'em be missed!

CHORUS. He's got 'em on the list--he's got 'em on the list;
And they' ll none of 'em be missed--they' ll none of

'em be missed.

W. S. Gilbert
The Mikado

7. Databases

Next in our overview of basic computer applications is the database.When one thinks of

the rise of the computer state, or of Orwell's "Big Brother," one thinks ®rst of databases.Fears,

some well founded, of the Social Security number becoming a national identi®cation number are

based on the exchange of database information.

But be of good cheer, the database is not a malevolent monster which will suck the

humanity out of your immortal soul.Actually, the well designed and properly managed database

is a time saver, if not a life saver.

Consider, if you will, the use you make of a database every time you search for a telephone

number. You know that emergency services, such as police and ®re departments, depend on

databases for address information.Your local merchant can better track inventory by using

databases and electronic scanning cash registers.

Large corporations and the government have been using expensive and powerful databases
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for decades.These databases make record keeping much easier, and are used to automate billing,

renewal notices, and other such tasks.Indeed, modern business would be lost without the power

of data collection and dissemination.

For the home user and small business user it was a different picture.There was little need

for an expensive, powerful database which could handle millions of transactions (operations)

each month.Those people who needed to keep lists often did so using word processors or

spreadsheets.

That is no longer the case.The power of the large database manager is now available for

the home and small business user. What once was the domain of the mainframe has become

commonplace for the desktop.

In this chapter we will look at several issues.First we will develop a working de®nition of

a database. Next we will look at the non-database approach to database management.We shall

continue with database design, and ®nish with database commands using MySQL (and other

SQL databases), FoxPRO (xBASE language), and Access.

7.1 DatabasesDeŒned

Simply put, a database is nothing more than an organized collection of data.What are

data? Dataare the raw materials for developing information.Data are the collection of baseball

scores, or a listing of a video tape collection, or a college library catalog.Data are plural, datum

is singular.

Often times the data are collected but not analyzed (or turned into information) for a long

time. Take, as an example, the data returned from various NASA space probes.NASA simply
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does not have the funding, computer power, or people power to analyze all the data returned over

the life of an interplanetary mission.They can hit the highlights, but the detail work takes years

to complete.

A technique called "data mining" looks for new information in collections of old data.

Corporate sales records and customer lists may be recombined to help in determining new

market strategies. Bydetermining new relationships within existing collections, new information

is developed for decision making.

Of course, by now you realize there is more to a database than a random collection of data.

There is a design and order to the collection.Similar data are gathered into tables and columns

within tables.Other data are split into new tables for various reasons which should, soon, be

clear.

7.2 DatabaseTypes

Database experts divide database management schemes into three or four different types.

The oldest database design is the hierarchic database.Developed in the 1960s, it is still in use by

some corporations in legacy (ancient as dirt) applications.It is not the most ef®cient database

management system, and is not readily available for desktop computers.Hierarchic databases

are highly structured and do not lend themselves to modi®cation.Also, data may need to be

entered two or more times depending on the design of the database.

Next in age is the network database (which has nothing to do with computers talking to

computers). It,too, dates from the late 1960s or early 1970s.Like its older sibling, network

databases are not typically available for desktop computers.Network databases were designed to
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address some of the problems of the hierarchic database model.Again, you ought to know this

exists, but we won't worry about the details of this database technique.

In the 1990s computer scientists began to dev elop the object oriented database model.

This model, which builds on the object oriented programming language design, treats data as

coherent groups rather than records and ®elds.Very few object oriented database managers have

been written, and none, so far, exist for the personal computer market.

Our biggest concern is with the relational database model.The relational database was

invented by Dr. E. F. Codd at IBM in 1970.A relational databaseis a collection of items

organized as a set of tables.This allows data to be accessed or reassembled in many different

ways without having to reorganize the database tables.(Such reorganization was a problem with

the hierarchic and network database models.)

Typically a relational database may be manipulated with SQL, thestructured query

language. SQL statements are used both for interactive queries for information from a relational

database and for gathering data for reports.Another popular language, xBASE, may be used for

programming a database application.Of these two languages, xBASE is functionally complete,

allowing for tasks other than database manipulation.SQL statements, on the other hand, are

embedded in another language such as C, C++, Python, or PERL.

Because the database is stored (conceptually) as tables, it is easy to add more ®elds to a

table or add more tables to the database.Database tables may be independent of each other, or

may be linked together by a commonkey ®eld.
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7.3 DatabaseExample

Let's look at a database.This is one designed to track student schedule information.We

start with the student table which, for the purposes of this example, has four ®elds.

Field Name Field Type FieldWidth Decimals

ID_no Character 11 --
L_name Character 15 --
F_name Character 15 --
S_year Fixed 1 0

You need to de®ne the ®eld type and the ®eld length, then create the database table.Some

database managers will give you default lengths, others will not.Also, note the last ®eld,S_year.

Typically the wordyearis reserved, so we name the ®eld S_year for School year.

Now let's add some names to the student table.

ID_no L_name F_name S_year

S001234 Dwarve Sleepy 3
S002341 Dwarve Doppy 2
S003241 Dwarve Doc 2
S003342 Dwarve Grumpy 1
S001199 White Snow 4
S000666 Witch Wicky 4

Let's add a table to determine class rosters and populate it at the same time.

ID_no CRS_no Section

S001234 CSC-150 2
S002341 CSC-150 2
S003241 CSC-150 2

Now we de®ne the classes.

CRS_no Title INST_no Time Room Days

CSC-150 Foundations of Computer ScienceI003344 08:30-09:20 S-118 M-W-F
BIO-403 Advanced Biology I013249 10:05-10:55 F-006 M-W-F
GRK-200 GreekReadings I009931 10:05-10:55 L-203 Tu-Th
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And because each instructor teaches several different classes, let's also build an instructor

table.

INST_no L_name F_name DEPT_no
I003344 Dweedle Clyde CSC
I008756 Major Dee Music
I013249 Dickery Doc BIO
I009931 Pro®t Moses Theo

You can see that each row in the table has one value for each column.Thus you can also

see there is order in the table.

What about the class schedule?Notice how the student ID number is the same as in the

student table.We will be able to link the two tables together to get a roster by name.

The SQL statement to get a roster would be:

SELECT student.id_no, l_name, f_name, class.crs_no, title, section
FROM student, class, roster
WHERE student.id_no=roster.id_no and
class.crs_no=roster.crs_no;

We could develop this further, but you can see how the tables are related to each other. In

a few short paragraphs we shall discover sev eral rules for database design.

As we are talking about tables and relational databases, let's de®ne some terms.

Relation: the basic table of the database

Attribute: a column of information

Tuple: a row of information (one instance of each attribute)

Primary key: an unique identi®er for a tuple (record or row) in the database which may be a

single attribute (column) or multiple columns joined together

Composite keys: joining of two attributes (columns) to provide the unique identi®er
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Foreign key: link to another relation (table)

Candidate keys: potential unique identi®ers in a table

Dr. E. F. Codd de®ned a set of twelve rules by which relational databases are known. No

commercial product implements all twelve rules. Indeed,a product which implements six of the

twelve is considered relational.

Rule 1: The Information Rule

All information in a relational database is represented explicitly at the logical level

in exactly one way by values in tables.This rule exists because other database models

allow for, and actually demand, two or more entries of the same data.

Rule 2: Guaranteed Access Rule

Each and every datum (atomic value) in a relational database is guaranteed to be

logically accessible by resorting to a table name, primary key value, and column name.

Every table has a name, as does each column.The key ®eld is that unique identi®er of a

speci®c record.

Rule 3: Systematic Treatment of Null Values

Null values (distinct from empty character string or a string of blank characters and

distinct from zero or any other number) are supported in the fully relational DBMS for

representing missing information in a systematic way, independent of data type.

Rule 4: Dynamic On-line Catalog Based on the Relational Model

The database description is represented at the logical level in the same way as

ordinary data, so authorized users can apply the same relational language to its

interrogation as they apply to regular data.As you look at a relational database, you ®nd
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the database itself is de®ned as tables.

Rule 5: Comprehensive Data Sub-language Rule

A relational system may support several languages and various modes of terminal

use (for example, the ®ll-in-blanks mode).However, there must be at least one language

whose statements are expressible, per some well-de®ned syntax, as character strings and

whose ability to support all of the following is comprehensible: data de®nition, view

de®nition, data manipulation (interactive and by program), integrity constraints, and

transaction boundaries (begin, commit, and rollback).In other words, you may manipulate

a database using a language such as C and bypass the normal SQL, but the query language

must support all the database operations.You don't want to be forced to use C or C++ for

one operation, PERL for another, and SQL for the third.

Rule 6: View Updating Rule

All views that are theoretically updateable are also updateable by the system.In

some database models, once data is entered it is almost impossible to change or delete.

Rule 7: High-level Insert, Update, and Delete

The capability of handling a base relation or a derived relation as a single operand

applies not only to the retrieval of data but also to the insertion, update, and deletion of

data.

Rule 8: Physical Data Independence

Application programs and terminal activities remain logically unimpaired whenever

any changes are made in either storage representation or access methods.You can move

the database from one disk drive to another, or from one computer system to another, and
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not affect the ability to access the data.

Rule 9: Logical Data Independence

Application programs and terminal activities remain logically unimpaired when

information preserving changes of any kind that theoretically permit unimpairment are

made to the base tables.

Rule 10: Integrity Independence

Integrity constraints speci®c to a particular relational database must be de®nable in

the relational data sublanguage and storable in the catalog, not in the application programs.

A minimum of the following two integrity constraints must be supported:

1. Entityintegrity: No components of a primary key is allowed to have a null value.

2. Referentialintegrity: For each distinct non-null foreign key value in a relational

database, there must exist a matching primary key value from the same domain.

Rule 11: Distribution Independence

A relational DBMS has distribution independence.Distribution independence

implies that users should not have to be aware of whether a database is distributed. A

distributed database spreads the data over sev eral computer systems.

Rule 12: Non-subversion Rule

If a relational system has a low-level (single-record-at-a-time) language, that low-

level language cannot be used to subvert or bypass the integrity rules or constraints

expressed in the higher-level (multiple-records-at-a-time) relational language.

Rule Zero:

For any system that is claimed to be a relational database management system, that

system must be able to manage data entirely through its relational capabilities.
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7.4 DatabaseManagement Systems

7.4.1 Large Scale

Our ®rst impression of a database is a large collection of data which has been collected by

nameless and faceless entities for obscure purposes.We think of endless rows of clerks,

automons who input data and retrieve information. Somewhere, in a dark and secluded place,

rests volume after volume of storage.

OK, so a large, multi-user database is not that sinister. The collecting entity is not faceless,

and the clerks are fairly animated.Insurance companies, airlines, and the government (among

others) make extensive use of large multi-user databases.

Such a database resides on a server, a computer which provides services to other systems.

Users may be able to access a large database system from anywhere in the world. Becauseof the

global nature and extensive size of these databases, they are highly expensive and are tightly

controlled.

7.4.2 EnterpriseScale

Slightly smaller in scope, but still residing on a server, are the enterprise level databases.

Products such as Oracle and Informix are used by corporations to track various items.Certainly

inventory control, accounting, and customer lists are just some of the databases used by medium

to large corporations.
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7.4.3 SmallScale

Finally we come to the small database system.These are personal uses databases,

although they may serve sev eral users in a small corporation.Access and FoxPRO, both sold by

Microsoft, are in this category, as is Paradox.

However, the distinction between small and medium has become blurred.Several database

managers, mSQL, MySQL, and PostGRES, to name a few, are available for use on Linux

systems. They work well for single users, but also for enterprise computing.As an example

NASA uses MySQL as the database engine for tracking the archives at the Redstone Arsenal in

Huntsville, Alabama.

The database managers which are available for a given operating system re¯ect the

intended use of that operating system.Windows and Macintosh database managers tend to be

smaller, single user programs.Even when Access or FoxPRO are accessed for multiple users,

the programs run on the local machine, not on the server. The database managers available for

the Linux and other Unix operating systems tend to be designed for larger projects, be®tting the

multiple user design of the system.

7.5 DatabaseDesign

One of the more exacting arts of administering a database is designing the tables.Often

our ®rst database, typically a mailing label ®le, has just three ®eld entries in the table.
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Field Name Field Type FieldWidth Decimals

Name Character 40
Address Character 40
CSZ Character 40

You can already see a problem with this scheme.What happens if you need to alphabetize

the list, or sort it by ZIP code for the Post Of®ce? Many are the ®les that are unusable because

the data ®elds actually contain two or more items of information.

A better layout of the same database allows for sorting on various ®elds.

Field Name Field Type FieldWidth Decimals

Last_name Character 20
First_name Character 20
Street Character 20
City Character 15
State Character 2
Zip Character 9

From this layout you are able to select or sort on any ®eld. If you need to sort on ZIP

code, you can easily do so with the command (assuming you manipulate the database with SQL):

select * from address order by zip;

Or if you need to alphabetize, enter:

select * from address order by last_name, first_name;

Now the same data is easily used for two different purposes.Obviously you may desire to

add such information as phone number, title, apartment number, and the like. Thisagain is quite

easy to accomplish.

Thus the ®rst rule of design:One item of data per Œeld.
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Because each record ought to be unique, you should have a serial number or identity

scheme for each person listed.Especially with larger databases, you may ®nd two "Jim Smith"

entries with no good way to differentiate between them.This is important because of Codd's

"Guaranteed Access Rule:"Each and every datum (atomic value) in a relational database is

guaranteed to be logically accessible by resorting to a table name, primary key value, and

column name.

The primary key is the unique identi®er for each record.Without such a key, you simply

can not use the power of the relational database model.

Thus the second rule of design:Each record has a unique key value.

As we continue with the design of the database tables, we ®nd that on occasion we may

need to enter data twice.This is not good.Remember our school schedule example at the

beginning of the chapter?We could design the database so that each class entry must include the

instructor name.If we need to change the instructor name, however, we would have to update

several records.

If you ®nd yourself entering the same data in two different records or in two different

tables, you ought to place that data in its own table. We did that with the students and the

instructors in the opening example. Itworks for customer lists and inventory control, too.

Thus the third rule of design:Design each database table so data is entered once only.

By following these rules, you will design database tables that conform to Dr. Codd's third

normal form. This is a fancy way of saying the data is entered completely only once, and reused

by referring to table name, column name, and key value.

Any book on database language will devote at least part of a chapter to the normal forms

of database design.If you wish to amaze your friends and neighbors, study such epic tomes and
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use the terminology. In the end, however, the three rules above will keep your database design

out of trouble, at least for smaller projects.

7.6 DatabaseProgramming

Although each database manager will allow you to design tables and enter data without

programming, such use is quite limited.You will ®nd you will desire to automate various

functions, which is the beginning of programming.

Microsoft Access and FoxPRO allow you to record keystrokes to play back later. This is

one way of generating macros.

FoxPRO, dBASE, Clipper, Harbour, and Recital all use a language called xBASE. This

language was ®rst developed by the Jet Propulsion Laboratory in California, and then ported to

various operating systems.Once this language was exceedingly popular, but is now relegated to

the seeming backwaters of computing.You will ®nd many leg acy applications written in

xBASE, however. It is a powerful yet simple language.

Informix, Oracle, and several other companies have dev eloped languages which call SQL

code. The"fourth generation languages" (also called 4GL languages) allow you to write

complete applications in a fairly simple style.

Other database managers do not have a native language but rely on existing programming

languages with database extensions. Thusyou will ®nd C, C++, PERL and Python database

code which calls an SQL module.Such embedded language allows you to write very powerful

applications, yet use the features of a general purpose language.

In the next sections we shall look at three approaches to database programming.Each
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section will give the program code to create, populate, edit, and delete records from a mailing

label database.We will use the mailing label database we de®ned previously. Howev er we will

add the ID and HONORIFIC ®elds.

Field Name Field Type FieldWidth Decimals

ID Character 10
Honori®c Character 6
Last_name Character 20
First_name Character 20
Street Character 20
City Character 15
State Character 2
Zip Character 9

Let's look at the ID ®eld with a bit more detail.All we need to do is make sure the ID

value is unique.We could use numbers, such as a membership number, that is assigned in the

order the record is created.Another scheme is called SOUNDEX.By assigning a numeric code

to various letters, any last name may be represented with four characters.Thus the ID could be a

SOUNDEX code plus a serial number. You are free to make up your own scheme as long as it

produces an unique identi®er.

7.6.1 PERL/ SQL

The ®rst example is a MySQL database as found on many computers running the Linux

and Unix operating systems.Before you can use MySQL, the system or database administrator

must give you certain permissions to create, read, write, and edit portions of the database.In this

example we will assume you have been given the authority to use MySQL.
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Because you typically will create a database once and then continue to use it for months or years

to come, we'll create this one "by hand" and not via a program.The following screen shot is of a

MySQL session during which the databasename_addrwas created.

Now the database and table are ready for use.The following PERL code is a complete

program for adding, editing, deleting and printing the database.

#! /usr/bin/perl -w
# mailing label application
# Written by: Jeff Williams
# Date: 10/01/2001
# Purpose: class demonstration of MySQL database
# Revisions:

# This defines the database variables for use in the various
# s ubprograms of the mailing label system.
use vars qw($id $honorific $l_name $f_name $street $city $state $zip);

# The following code sets up the code to write control characters
# directly to the terminal. This will be used to clear the screen
# between menu choices.

use Term::Cap;
my $ospeed = 9600;
eval {

require POSIX;
my $termios = POSIX::Termios->new();
$termios->getattr;
$ospeed = $termios->getospeed;

};
my $term = Term::Cap->Tgetent({OSPEED=>$ospeed});
$term->Tputs('cl', 1, STDOUT);
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# end of terminal control code setup.

# $choice = the main menu choice variable
my $choice = " ";

while ($choice ne "Q") {
$term->Tputs('cl', 1, STDOUT);
print "Mailing Label Database System\n\n";
print "A - Add record\n";
print "E - Edit record\n";
print "D - Delete record\n";
print "P - Print in alphabetical order\n";
print "Z - Print in ZIP code order\n";
print "Q - Quit\n";
print "Your choice: ";
$choice = <STDIN>;
chomp($choice);
gotchoice();

}
exit;

# main menu is a series of IF statements. The menu is
# not case sensitive.
sub gotchoice {

if ($choice =~ /A/i) {
mail_add();

} e lsif ($choice =~ /E/i) {
mail_ed();

} e lsif ($choice =~ /D/i) {
mail_del();

} e lsif ($choice =~ /P/i) {
my $prt_order = "alpha";
mail_prt();

} e lsif ($choice =~ /Z/i) {
my $prt_order = "zip";
mail_prt();

} e lsif ($choice =~ /Q/i) {
exit();

} e lse {
$choice = " ";

}
}

# MAIL_ADD - add records to the database
sub mail_add {

# Open the database for use with the PERL script.
# Note: multi-user databases such as MySQL ought not be left open
# when not in use.
#
# Note: the userid and password are as according to MySQL.
# Having this in the source code is a hole in security.
use DBI;
my $dbh = DBI->connect('DBI:mysql:name_addr','userid','password');

# t his loop prompts for each field of the database. Though not
# pretty, it is straight forward to code.
my $loopflag = "Y";

while ($loopflag =~ /Y/i) {
$term->Tputs('cl', 1, STDOUT);
print "Mail Label Database Entry\n\n";

print "ID: ";
$id=<STDIN>;
chomp($id);

# c heck for existence of this ID number
my $dbs = $dbh->prepare("select * from m_label where id='$id'");
$dbs->execute;
my $rows = $dbs->rows;
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if ($rows > 0) {
print "ID number already in use. Press RETURN to continue\n";
$waitflag=<STDIN>;
$dbs = $dbh->disconnect;
return;
}

print "Honorific: ";
$honorific=<STDIN>;
chomp($honorific);

print "Last name: ";
$l_name=<STDIN>;
chomp($l_name);

print "First name: ";
$f_name=<STDIN>;
chomp($f_name);

print "Street: ";
$street=<STDIN>;
chomp($street);

print "City: ";
$city=<STDIN>;
chomp($city);

print "State: ";
$state=<STDIN>;
chomp($state);

print "ZIP code: ";
$zip=<STDIN>;
chomp($zip);

$dbs = $dbh->prepare("insert into m_label values
('$id', '$honorific', '$l_name', '$f_name', '$street',
'$city', '$state', '$zip')");

$dbs->execute;
print "\nEnter Y to continue or enter X to exit: ";
$loopflag=<STDIN>;
chomp $loopflag;
}

$dbs = $dbh->disconnect;
}

# MAIL_ED - replace all information in a record selected by ID number
sub mail_ed {
# v ariable for later dummy use
use vars qw($waitflag);

use DBI;
my $dbh = DBI->connect('DBI:mysql:name_addr','userid','password');

# This edit program does several things:
# - check for existence of the record
# - sets defaults for each field
# - updates only those fields which are changed

$term->Tputs('cl', 1, STDOUT);
print "Mail Label Edit\n\n";
print "Default values in parentheses\n\n";

print "ID: ";
$id=<STDIN>;
chomp($id);
my $dbs = $dbh->prepare("select * from m_label where id='$id'");
$dbs->execute;

my $rows = $dbs->rows;
if ($rows == 0) {
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print "Record not found. Press RETURN to continue\n";
$waitflag=<STDIN>;
$dbs = $dbh->disconnect;
return;
}

my @row = $dbs->fetchrow_array;

print "Honorific ( $row[1] ): ";
$honorific=<STDIN>;
chomp($honorific);

print "Last name ( $row[2] ): ";
$l_name=<STDIN>;
chomp($l_name);

print "First name ( $row[3] ): ";
$f_name=<STDIN>;
chomp($f_name);

print "Street ( $row[4] ): ";
$street=<STDIN>;
chomp($street);

print "City ( $row[2] ): ";
$city=<STDIN>;
chomp($city);

print "State ( $row[6] ): ";
$state=<STDIN>;
chomp($state);

print "ZIP code ( $row[7] ): ";
$zip=<STDIN>;
chomp($zip);

# prepare update SQL statement so to preserve defaults
my $stmt = "update m_label set ";
if (length($honorific) > 0) {

$stmt = $stmt . "honorific=$honorific";
}

if (length($last_name) > 0) {
$stmt = $stmt . "last_name=$last_name";
}

if (length($first_name) > 0) {
$stmt = $stmt . "first_name=$first_name";
}

if (length($street) > 0) {
$stmt = $stmt . "street=$street";
}

if (length($city) > 0) {
$stmt = $stmt . "city=$city";
}

if (length($state) > 0) {
$stmt = $stmt . "state=$state";
}

if (length($zip) > 0) {
$stmt = $stmt . "zip=$zip";
}

$stmt = $stmt . "where id='$id'";
$dbs = $dbh->prepare("$stmt");
$dbs->execute;
print "\nDepress return key to continue";
$waitflag=<STDIN>;
$dbs = $dbh->disconnect;
}

# MAIL_DEL - deletes a record based on ID number
sub mail_del {
my $dbh = DBI->connect('DBI:mysql:name_addr','userid','password');

# prompt for a given ID number
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# ask for verification
# delete same

$term->Tputs('cl', 1, STOUT);
print "Delete Mail Database Record\n\n";
print "Enter ID to delete: ";
$id = <STDIN>;
chomp($id);
my $dbs = $dbh->prepare("select * from m_label where id='$id'");
$dbs->execute;

while (@row = $dbs->fetchrow_array) {
print "@row\n";
}

print "Delete this record - Y to continue: ";
my $answer = <STDIN>;
chomp($answer);
if ($answer =Ä /Y/i) {

$dbs = $dbh->prepare("delete from m_label where id='$id'");
$dbs->execute;
}

$dbs = $dbh->disconnect;
}

# MAIL_PRT
sub mail_prt {

# This is a label print program for either Zip code order or alphabetical
# order. By default it prints on a continuous form label, one label wide,
# s ix lines long.

# Output from this command will be directed to the default printer. Thus
# 1 up l abels better be installed and ready!

open(M_LABEL,"| lpr");

use DBI;
my $dbh = DBI->connect('DBI:mysql:name_addr','userid','password');
if ($prt_order = "alpha") {

$dbs = $dbh->prepare ("select * from m_label
order by last_name, first_name");

} e lse {
$dbs = $dbh->prepare ("select * from m_label

order by zip");
}

$dbs->execute

select (M_LABEL);

# The mailing labels are as follows:
# <blank line>
# I D Number
# Honorific First_Name Last_Name
# Street_Address
# City, State Zip
# <blank line>
# <blank line for label spacing>

while (@row = $dbs->fetchrow_array) {
print "\n";
print $row[0] . "\n";
print $row[1] . " " . $row[3] . " " . $row[2] . "\n";
print $row[4] . "\n";
print $row[5] . ", " . $row[6] . " " . $ row[7] . "\n";
print "\n";
print "\n";
}

select(STDOUT);

print "Depress return key to continue: ";
$waitflag=<STDIN>;
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chomp $waitflag;
close(M_LABEL);
$dbs = $dbh->disconnect;
}

7.6.2 FoxPRO

Again we will create the database ®rst, and then provide the code for an add, edit, delete,

and print program.The screen shot is of FoxPRO 2.6 running under MS/DOS.Similar results

can be realized with other versions of FoxPRO such as FoxPRO for Windows or Visual FoxPRO,

Recital, dBASE, or other xBASE language managers.
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Now for the code.

***
*** Program: NAME_ADR.PRG : Add, Edit, Delete system in xBASE
*** October 10, 2001
*** Written by: Jeff Williams
*** Demonstration application for xBASE language
*** Permission is granted to freely copy this source code
***

* e nvironment
set talk off && System messages disabled
set bell off && system bell disabled
set deleted on && do not display deleted records
set confirm on && carriage return for every field

* a ll our procedures are at the bottom of this file
set proc to NAME_ADR
* i nitialize dbf(s)
SELECT 1
use name_adr index nad_m1,nad_m2 alias name_adr

* i nitial display
SET COLOR TO +W/B
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CLEAR
SET COLOR TO +GR/R
@ 02,25 CLEAR TO 03,54
@ 02,25 SAY "Generic Mailing Database Demo"
@ 03,25 SAY "Mailing Database Maintenance"
SET COLOR TO W/B
@ 06,00 CLEAR TO 13,79
@ 06,00 TO 13,79 DOUBLE
@ 08,00 SAY " ID:"
@ 09,00 SAY " Hon: Name First: Last:"
@ 10,00 SAY " Street:"
@ 11,00 SAY " City: State: Zip:"

@ 24,00 SAY "Next/Prev/First/Last/Edit/Del/Append/Reindex/pacK/laBel/Quit/?:"
* menu choice character & string of option triggers
CHOICE =SPACE(1)
chkeys = "NPFLEDARKQB?"

do while .t.
do disprec
@ 24,77 GET CHOICE picture "!"
READ
choice =upper(CHOICE)
if at(CHOICE, chkeys) =0

?? chr(7)
loop

endif
do case

case CHOICE ='N'
do nextrec

case CHOICE ='P'
do prevrec

case CHOICE ='F'
goto top

case CHOICE ='L'
goto bottom

case CHOICE ='E'
do editrec

case CHOICE ='D'
do delrec

case CHOICE ='A'
do apprec

case CHOICE ='R'
reindex

case CHOICE ='B'
do lablrec

case CHOICE ='K'
pack

case CHOICE ='?'
mDEL="OFF"
@ 19,10 say "Enter OFF to display DELETED records, ON to ignore: "
@ 19,63 get mdel picture "!!!"
read
do case

case mDEL="ON"
set deleted on

case mDEL="OFF"
set deleted off

otherwise
set deleted off

endcase
@ 19,00 say space(80)

case CHOICE ='Q'
set color to w/n
clear
quit

* r eturn
endcase

enddo
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* g oto next record
proc NEXTREC
skip
if eof()

goto bottom
endif
RETURN

* g oto previous record
proc PREVREC
skip -1
if bof()

goto top
endif
RETURN

* e dit record
proc EDITREC
SET COLOR TO W/B, +W/BG

@ 08,08 GET ID
@ 09,10 GET HONORIFIC
@ 09,29 GET FIRST_NAME
@ 09,51 GET LAST_NAME
@ 10,12 GET STREET
@ 11,10 GET CITY
@ 11,33 GET STATE
@ 11,41 GET ZIP
replace REVIS_DATE with date()

READ
RETURN

* d elete record
proc DELREC
if .not. deleted()

delete
else

recall
endif
RETURN

* a ppend record
proc APPREC
* d eclare private memvars to duplicate fields
private mID
private mHONORIFIC
private mFIRST_NAME
private mLAST_NAME
private mSTREET
private mCITY
private mSTATE
private mZIP

* i nitialize memvar dupes
mID = SPACE(10)
mHONORIFIC = SPACE(6)
mFIRST_NAME = SPACE(15)
mLAST_NAME = SPACE(20)
mSTREET = SPACE(35)
mCITY = SPACE(20)
mSTATE = SPACE(2)
mZIP = SPACE(10)

* g et input
set color to +W/B,+W/BG
@ 08,08 get mID picture "!XXXXXXXXXX"
@ 09,10 get mHONORIFIC picture "!XXXXXX"
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@ 09,29 get mFIRST_NAME picture "!XXXXXXXXXXXXXX"
@ 09,56 get mLAST_NAME picture "!XXXXXXXXXXXXXXXXXXX"
@ 10,12 get mSTREET picture "XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX"
@ 11,12 get mCITY picture "!XXXXXXXXXXXXXXXXXXX"
@ 11,33 get mSTATE picture "!!"
@ 11,41 get mZIP picture "99999-9999"

READ

* a dd the new record
append blank
replace ID with mID
replace HONORIFIC with mHONORIFIC
replace FIRST_NAME with mFIRST_NAME
replace LAST_NAME with mLAST_NAME
replace STREET with mSTREET
replace CITY with mCITY
replace STATE with mSTATE
if len(trim(mzip))<10

replace ZIP with substr(mZIP,1,6)+"0000"
else

replace ZIP with mZIP
endif
replace REVIS_DATE with date()
RETURN

* b asic record display
proc DISPREC

@ 1,75 say str(recno(),4,0)

if deleted()
@ 03,70 say "DELETED"

else
@ 03,70 say space(7)

endif

@ 08,08 GET ID
@ 09,10 GET HONORIFIC
@ 09,29 GET FIRST_NAME
@ 09,56 GET LAST_NAME
@ 10,12 GET STREET
@ 11,10 GET CITY
@ 11,33 GET STATE
@ 11,41 GET ZIP

clear gets
RETURN

procedure lablrec
* p roduce labels
lblmnu1="A - Alphabetical"
lblmnu2="Z - ZIP Code"
lblmnu5="R - Restart"
lblmnu3="Q - Return to main screen"
lblmnu4="Enter your choice: "
do while .t.

@ 15,28 say lblmnu1
@ 16,28 say lblmnu2
@ 17,28 say lblmnu5
@ 18,28 say lblmnu3
lblch=space(1)
@ 20,30 say lblmnu4 get lblch picture "!"
read
do case

case lblch="A"
set index to nad_m1,nad_m2
label form nad_mail to print sample
eject

case lblch="Z"
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set index to nad_m2,nad_m1
label form nad_mail to print sample
eject

case lblch="Q"
set index to nad_m1,nad_m2
return

case lblch="R"
set index to nad_m2,nad_m1
szip=space(10)
@ 21,10 say "Starting Zip Code?: " get szip picture "99999-9999"
read
label form nad_mail to print sample for zip>=szip

otherwise
?? chr(7)

endcase
enddo
return

7.6.3 Access

And ®nally, the same procedure for Microsoft Access.There are multiple screen shots of

the procedure.

We begin by creating a new database as prompted when starting Access.
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A good name for the label database is NAMEADDR, which is given in the next dialog

screen.

Using the DESIGN VIEW for database creation is quite easy.
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Simply enter unique names for each ®eld and edit the properties of that ®eld in the lower

left box on the screen.

Next the input form is created using the DESIGN WIZARD which will step you through

each part of the creation process.
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Because the ID number is automatically generated, we won't giv e the option to enter it.

Otherwise, all other ®elds are selected for data entry.

The ®nal data entry form.Although simple, this form works well and is easy to use.

7.7 Summary

One of the most useful tools available on the personal computer is the database.The

relational model provides a great amount of power and is very easy to set up and use.All three
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examples, MySQL, FoxPRO, and Access, are variations on the relational model.Data from

properly designed database tables may be easy shared between database managers and other

programs using export and import commands.

The examples provided in this chapter may be used as templates for your own database

tasks.
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O joy, oh rapture unforeseen,
The clouded sky is now serene,
The god of dayÐthe orb of love,
Has hung his ensign high above,
The sky is all ablaze.

W. S. Gilbert
H.M.S. Pinafore

8. PresentationGraphics

A graphic artist with a world wide reputation once remarked, "Too many people think the

computer makes them an artist."2 Over the years, the improved technology has made his lament

more applicable.The problem is not in generating the computer aided designs, but in the

production and layout of the presentation.In this chapter, therefore, we shall not look at the

keystrokes used to make a presentation using Power Point or StarOFFICE, but rather at some

simple principles of good design.

8.1 ThePlanning Process

Any good speech book, any business presentations manual, will begin with the planning

process. Theauthors will remind you to know your audience, and to prepare your presentation in

advance. Geta feeling for the room, and know what your audience expects. You've heard all

this advice before.

Now you are using a computer for generating presentation graphics.The picture, so to

speak, changes.You now hav eadded a new dimension to your presentations, a dimension which

2. Private interview with Mr. Norman Ulrich, April, 1987.
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may enhance your ability to communicate.

How are we using the term "presentation graphics?"In one sense, the slide projector and

overhead transparencies come to mind.Not many years ago you would have used the computer

to do slide layout, then sent the completed layout to a plotter or dot-matrix printer. Few fortunate

people owned a computer-to-slide output device such as the Poloroid Pallate. Filmrecorders

were expensive, but produced nice output.

Some books on the subject reminded their readers the completed output could be sent to a

commercial printing ®rm for the ®nal preparation.Though expensive, the slides and

transparencies were of the highest quality. Times have changed. Thetypical desk top ink-jet

printer can be used to produce colorful transparencies for use with an overhead projector.

But, frankly, using the overhead projector is considered a waste of time.Today the savvy

presenter will attach an LCD (Liquid Crystal Display) projector to the video output of his lap top

computer and not worry about generating slides or transparencies.Rather than static images and

plain text, the slides (for want of a better word) can have movies and animation.

Armed with a lap top computer and a projector, our intrepid presenter journeys forth to

communicate his message to the awe struck world. Notonly are the slides not artistic, they now

add animation to distract the listener. This is truly an advance in technology.

8.1.1 Hardware

There are a number of styles of output devices for presenting computer generated graphics

in real time.Each unit has strengths and weaknesses, each one needs special consideration as the

presentation is designed.Pity the poor person who is told, "Bring your computer, we hav ea
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projector already." Althoughless expensive for the presenter, he can not plan the presentation

properly.

We begin with the television set which is connected via a converter to the computer. One

would think, because the television and the computer both have a cathode ray tube (or similar)

the transition would be easy. Nothing is further from the truth.Yes, both use a CRT, but there

the similarity stops.The computer uses a digital signal, the television analog.The computer is

designed to display in great clarity and detail, the television is designed to display moving

pictures using techniques and technology developed over a half century ago.

See the problem?Some practical considerations arise.Right off, the classic dark blue

background with white letters often does not display properly on the television. Theletters wash

out and become hard to read.If you have television output, a light or pale background is best.

Because the television tends to intensify colors, that delightful pumpkin shade displayed on the

monitor looks like a day-glo monstrosity to your audience.

If you are using a television as output, avoid shades of red or orange.You will be

disappointed at the way they show up on the screen.If you are using a television as output, avoid

highly detailed charts or pictures.The scan lines and technology of the television set simply can

not display the level of detail we have come to expect on a computer screen.Remember, when

looking at detail, the ®rst personal computers which attached to televisions use a 40 character by

12 line screen because of resolution problems.

LCD projection televisions have all the drawbacks of the standard television CRT, plus the

added bonus of focus problems.All three color panes must be properly aligned otherwise the

picture will be highly distorted.You've seen that problem watching broadcast television with an

LCD projection TV.
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The same LCD projection technology can be used to display a digital signal, however.

When using an LCD computer screen, the problems of color and resolution are minimized.You

still have the same focus problems of the broadcast TV projector, and you've got to be careful to

set the projector and screen in such a way to avoid distortion. Over all, however, the digital LCD

projector is a nice solution to the problem of showing a screen to the gathered throngs.

LCD projectors come in several different styles.The best, certainly, is the permanently

mounted unit which is normally isolated from bumps which affect focus.Portable digital LCD

projectors are quite good, but often are dif®cult to place so to avoid distortion. Finally, some

LCD panels are placed on an overhead projector which combines the worst characteristics of

both technologies.

No matter what output device you choose, rest assured the projector or television monitor

will have different characteristics than your computer monitor. Not only different display

characteristics, but also different operating parameters (scan rates, refresh rates, resolution, and

the like). Thusyou may need to adjust your computer display in order to get the LCD or

television to work at all.

Even though each of these output schemes have drawbacks, they all are light years ahead

of having people gather around a single screen.You've got to plan on your output device and

prepare your presentation accordingly.

8.1.2 Software

Never simply put a Power Point or StarOFFICE presentation on a diskette and plan on

using it on another computer. There are too many risks involved in this scheme.Your computer
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hardware may be compatible with the system you are planning to use, but the software may not

be the same.Indeed, expect that two versions or generations of the same program will not work

in the same way. Although a program may be backwards compatible, it still may not be exact in

ev ery detail. You need also to consider that each installation of a given package differs slightly

ev en before it is con®gured by people.

Most presentation graphics packages have proprietary formats for their ®nal output.There

is little cross platform work done at the presentation level (versus the ®nal output or distribution

level where screen shots may be saved in a generic format).Thus you should not expect to use a

Lotus Freelance or Corel Presentation ®le on a computer running Microsoft Power Point.

The bottom line, if you are not going to use your own computer and your own projector,

allow some time to ®ne tune the presentation on the hardware you will use.That's not bad

advice even if using your own system.Make sure everything works together the way you think it

ought. Make sure that nothing got broken in transit, that you have all the proper cables installed

properly. Leave nothing to chance, either with hardware or software.

8.2 Guidelines

8.2.1 Font Selection

You are, in the end, going to be working with words. Canthose words be seen at the back

of the room?Some authors suggest type no smaller than 28 point be used for computer

generated graphics.Others say no smaller than 18 point.Actually, there is no hard and fast rule.

What can be seen at the back of the room using your equipment?Use whatever size necessary.
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Speaking of fonts, let's toss in another idea.Use simple fonts.Stick with a single type

face, if at all possible.You may certainly use the italic or bold version of that typeface as the

situation demands.Av oid the fancy fonts, such as Old English or script.Although fun to play

with, they are dif®cult to read upon a screen.

8.2.2 SlideLayout

While on the subject of words, we need to place those words on a slide.Again, the various

authors have some interesting suggestions.Essentially they giv e this advice:

· No more than 6 lines of text per slide.

· No more than 7 words per line.

If we follow those guidelines, we ®nd some other implications.

· Use phrases, not sentences.

· Use bullet points rather than paragraphs.

· Present a summary which you will expand in your presentation.

As another part of slide layout, consider the background.Although you may be tempted to

use a different background for each slide so to provide variety, be diligent, watch, and pray that

you fall not into this temptation.Keep the same slide layout throughout the presentation.You

may need to change the background color so to emphasize a point, but keep the same basic

scheme.

Look, too, at the slide layouts given in some commercial software packages.In the interest

of "art" the slides contain many graphic elements which are unnecessary and unneeded.Make

certain every item on your slide has a purpose and contributes to communication.Slides are no
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place to show your ability with the software. Justbecause you can use a background picture of

Freddy from theFriday the Thirteenthmovies does not mean you ought so to do.

8.2.3 Color

What colors work best for presentation graphics slides?It depends on your hardware. If

you are using an overhead projector and transparencies, a medium to dark blue background,

white letters with yellow highlights works exceedingly well.That same color scheme is also

nice on a digital LCD projector. Dark blue with white and yellow looks absolutely hideous on a

TV or analog projector.

When selecting colors, select those which are complimentary. (At this point, were I able to

print in color, I would have an illustration of the color wheel.You'll have to either check on the

Internet or the local art department for said wheel.)Complimentary colors are those opposite on

the color wheel.

Av oid using red and green together. Not only does this combination look like a Christmas

celebration, but more-so there are people in your audience who can not distinguish these colors.

8.2.4 ClipArt

One of the reasons to use presentation graphics is to use artwork to enhance your message.

There are a number of sources for such artwork, such as stock drawings or clip-art, scanned

images, and digital photography. You can take screen-shots of computer programs, or render

exquisite drawings using an image processing tool.No matter the source, the artwork you

choose needs to communicate.
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The ®rst order of business is one that keeps coming up throughout the discussion of

communications. Keep the artwork simple and to the point.Use the artwork necessary to get

your point across, but no more art than necessary. Remember, every image on the screen, every

detailed drawing which is shown will cause your audience to concentrate on that to the exclusion

of your voice.

As with the other aspects of presentation graphics, there are some generic guidelines which

have been developed over the years.Each of the guidelines is the result of bitter experience.

Countless numbed audiences have suffered through poor presentation so to give to you the basics

of good presentations.

The guidelines are simple.

· One graphic element per page

· Keep the graphic element simple

· Make sure the graphic element is relevant

Let's begin with the concept of one graphic element per page.There are a couple of

exceptions to this rule, but these are very minor. First, if other viewgraphs have a logo as part of

the background scheme, keep the logo on a graphic slide.Second, if the graphic element is an

exploded pie chart, use all the elements of that pie chart.Otherwise, keep a single graphic

element on the slide.In so doing you are focusing the attention of the audience on that graphic

and not enticing their eyes to wander.

Next, keep the graphic element simple.Remember, the output device you are using to

project your image may not properly render detail.Also, detailed graphics tend to distract the

audience.

Finally, make sure the graphic element is relevant. Thisis not the time to show off your
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talents in ®nding obscure artwork. You are trying to communicate a single idea with the slide,

thus the artwork must enhance that idea.No artwork should intrude into the concept of

communication.

8.2.5 Chartsand Graphs

The same concerns expressed about clip art also apply to charts and graphs.Such graphs

can easily be produced by a spreadsheet program such as Microsoft Excel or Lotus 1-2-3.Not

all of the charts which can be produced by these programs ought to be produced.3-D effects can

make the chart hard to read or obscure the data.

Our goal is to communicate.Thus our charts and graphs also ought to communicate.

Because of the presentation graphics medium, and the nature of the presentations using this

medium, consider the following.

· Keep the graph simple

· Av oid using grid lines

· Show trends, not details

· Use clear labels on graphs and charts

By following these guidelines your charts and graphs will communicate with your

audience.

8.3 SlidesThat Communicate

The following picture is of a slide that does not communicate.Simply put, the designer of



Advanced Software Applications 116

this slide committed a number of sins against good taste and communication.

Consider ®rst the use of the picture of the car. In itself, such a picture may be acceptable,

showing that the slide has something to do with automobiles.However, the size of the picture

gives it too much emphasis and obscures the real reason for the slide.

The table is too detailed for a slide.Such detail ought to be reserved for handouts.No one

in the audience will be able to read that detail, and those who try will miss the voice of the

presenter.

A better design for the same slide might be a simple line graph which presents the data.

Forget the car picture, and forget the detail.Show the trends, not the clip art.
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This is a better example of the same data as presented above. Now you can see what the

warning is about, don't drive too quickly on wet pavement.

8.4 Summary

In this chapter we brie¯y looked at some of the design issues for presentation graphics.To

summarize, keep your presentations simple and to the point.Don't overload your audience with

information on the slides.Rather, show trends, use phrases, and reserve the details for your

handouts.
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You can talk, you can talk,
You can bicker, you can talk,
You can talk, talk, talk, talk,
Bicker, bicker, bicker.
You can talk all you want to,
But it's different than it was!

No it ain't! No it ain't,
But ya gotta know the territory!

Merideth Wilson
Music Man

9. DataCommunications

9.1 Quick History

Reliable communication over a distance has always been a dream.From ancient signal

®res, to smoke signals, to semaphore ¯ags, many techniques have been used to pass information

from one place to another. When distances were greater than line of sight, communications

slowed down considerably.

Samuel F. B. Morse was among the ®rst to develop a reliable means of distance

communication. Byusing a series of long and short signals, trained operators could transmit a

message quickly. Although the sending and receiving of messages required specially trained

operators and equipment, the telegraph proved highly successful.Because of its reliability, there

are still some telegraph applications today. Most of these applications are wireless, however.

By the early 1920s the teletypewriter was well enough developed to begin to supplement

the telegraph network. Notonly were there commercial uses for this technology, but the

National Weather Service made extensive use of teletype networks. Teletype operators did not

need the extensive training that telegraph operators received, and the possibility of transcription

errors was decreased.
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We could go on talking about the early history of data communications, but as you can see

it is quite extensive. Teletype technology was used in computers since the very early days when

inventors needed consoles and output devices. Somemanufacturers adapted electric typewriters

as consoles and printers.Others used standard Teletype units.

Early computers were typically not equipped for telecommunications.Indeed, even within

the same computer room, often communications between computers was accomplished by

physically moving storage media from one system to another. Shared tape drives, removable

disk packs, and the like were the extent of data communications.Long distance communication

was very rare, limited essentially to military applications.

By the mid-1960s, computers were talking to other computers both in the computer room

and via leased telephone lines.These connections were point-to-point, where dedicated

connections allowed two computers to communicate.By todays standards these connections

were slow and complicated to use.

In the late 1960s, the concept of packet switching was ®rst developed. Apacket switched

network allows several computers to share one link, thus giving rise to much less expensive data

communications. Packets are chunks of information, each individually addressed, which can be

routed from one computer system to another.

Computer networks can be divided according to distance and connection techniques.

Three designations are Local Area Network (LAN), Wide Area Network (WAN), and Dial-Up.

Other designations are occasionally used, but these de®ne the majority of networks. Inmany

respects the networks are de®ned both by the underlying technology, as well as the distance

between nodes (computers) on the network.
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9.2 Layered Architecture

Earlier in this text we looked at the basic communications model.

Network designers and programmers look at the communications process and break it down into

different layers.The Open Systems Interconnect (OSI) model is one such scheme.Each layer is

responsible for accepting data, processing it, and handing it on to the next layer. In effect, each

layer on the source machine communicates with its peer on the target machine.
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By using such a layered architecture the designers have ensured that networking need not
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be tied to a speci®c computing platform or transmission medium.The interface between layers

is well de®ned.If a layer is changed, all it needs to do is meet the interface standards.Thus,

with the proper interface, the same communications programs can use any type of

communications medium such as ®ber, satellite, or wireless.Users who are interacting with an

application program need not concern themselves with the underlying communications media.

As long as the source computer talks to the target computer, the users are happy.

9.3 Networks

9.3.1 LocalArea Network

The smallest in area and the fastest in speed is the Local Area Network (LAN). Modern

LANs use a variety of transmission media to connect computers in one general area.This area,

often called a campus, is typically de®ned as a radius of less than 2 or 3 miles.

LANs typically use a mixture of twisted pair wire (essentially high quality telephone wire),

and ®ber optics.Older LANs may use either thin or thick coaxial cable.With the advent of

portable computing, wireless or radio networks are becoming more popular.

Cable modems and Digital Subscriber Loop, which are high speed data communications

media, are a form of local area network. A cable modem is attached to a cable television

provider's network, taking advantage of the high capacity of coaxial cable.Digital Subscriber

Loop equipment is a short range (under 3 miles) point-to-point connection from a telephone

customer's premises to an Internet Service Provider.

9.3.2 Wide Area Network

In cases where a local area network is inappropriate, either because of the distance

involved or right-of-way considerations, a Wide Area Network (WAN) may suf®ce. Typically a
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WAN is based on leased telephone lines running from point to point.At the end of each line may

be a computer or other device which acts as a gateway between the WAN and a LAN. Thus a

number of computers can be tied together using one physical telephone line.Often times a series

of computers may be connected with leased telephone lines, thus de®ning an entire network.

With software routing called packet switching, end to end communication is possible through

messages passed by various computers along the route.

9.3.3 DialUp Connections

Even if a computer is not on a LAN or WAN, it can still connect to the world via a dialed

connection over voice grade telephone lines.As long as the computer has a properly functioning

modem (modulator-demodulator) to convert the digital computer signals to analog telephone

signals, communication is possible.Dial connections are slower than either LAN or WAN

connections, but are available wherever telephone service is available.

9.4 Addresses

With the advent of packet switching came the need for unique addressing.Because

packets could be passed between networks via a bridge, the addressing scheme needed to be

¯exible with a large capacity. Although unique computer names were used, this required

extensive and rigorous control.No provision could be made for temporary connections to a

network if every system name had to be registered with a central organization.

The following is the address information for the computer upon which this text is being

composed.
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eth0 Linkencap:Ethernet HWaddr 00:E0:29:5A:EB:60
inet addr:192.168.1.50Bcast:192.168.1.255 Mask:255.255.255.0
UP BROADCAST RUNNING MULTICAST MTU:1500 Metric:1
RX packets:0 errors:0 dropped:0 overruns:0 frame:0
TX packets:0 errors:0 dropped:0 overruns:0 carrier:0
collisions:0 txqueuelen:100
RX bytes:0 (0.0 b)TX bytes:0 (0.0 b)
Interrupt:9 Base address:0xf000

You will notice that the network in question is Ethernet, a Local Area Network. Thereis a

hardware address and an Internet (inet) address.The command which produced this output also

gives information concerning the health and activity of the network. Finally, the last line of the

display shows hardware details so that the computer can internally communicate between the

system bus, the CPU, and the Network Interface Card.

9.4.1 Hardware Address

HWaddr 00:E0:29:5A:EB:60
Each type of network uses different hardware. Thereis no need to identify a speci®c modem, for

example, used for dialing a local Internet Service Provider. Point to point connections, such as

the hardwired connections within a Wide Area Network, also have no need for speci®c

addresses.

In a Local Area Network, however, many computers share a single transmission medium

such as a coaxial cable or a network hub. Because there are many different network address

schemes, there is a need for a unique hardware address for Network Interface Cards (NIC) which

attach to a LAN.Each NIC that is produced has a 48 bit address in which is encoded the

manufacturer, model number, and serial number of the card.Thus any NIC can be used on any

appropriate network with one of several network addressing schemes, and yet uniquely de®ne a

speci®c computer.

The hardware address of a Network Interface Card is related to the physical layer of the
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OSI networking model.

9.4.2 TCP/IPAddress

Although each NIC is uniquely identi®ed by a 48 bit address, the complexity of basing a

network addressing scheme on such an address is quite dif®cult. TheTelecommunications

Control Protocol / Internet Protocol (TCP/IP) address is used by the network layer to allow the

routing of packets and messages.

Each computer that accesses the Internet has a unique TCP/IP address.This 32 bit address

is assigned by a higher authority than the individual computer system administrator. Ultimately,

the American Registry for Internet Numbers (www.arin.net) has the authority to assign blocks of

TCP/IP addresses to various entities.A local Internet Service Provider owns a block of

addresses and assigns one to each customer who dials in to the service.

Some networks use the Internet style of addressing, but are not connected to the Internet

(or are connected by a gateway). Thereare several blocks of addresses reserved for such

networks, such as the 192.168.x.x address block.

The Internet, itself, is merely a collection of networks which communicate via gateways.

Thus the local area network of the university connects via a phone line to a provider outside the

university. This provider is connected to other providers, and so forth.By tracking the TCP/IP

addresses and computer names associated with each provider and gateway, networks from around

the world are interconnected, thus forming the Internet.

9.4.3 Universal Resource Locator (URL)

One breakthrough in Internet technology was the development of the Universal Resource

Locator (URL). By using the URL, any accessible web page or ®le on a computer network is

available to others on that network. In turn, if the network is connected to the Internet, that ®le
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or web page may be accessible to the world.

http://www.cs.cuw.edu/csc/csc175/index.html
A URL consists of three parts:

· Protocol

· System name or address

· Resource location on that system

There are many different protocols used in data communications.Some of the more

familiar ones are:

Protocol Name Use

http Hypertext Transfer Protocol Web page display

ftp File Transfer Protocol File upload or download

telnet Telnet Terminal emulation

nntp NetNews Transfer Protocol Usenet articles

Although every computer system on the Internet has a TCP/IP address, remembering

system names is much easier than remembering a string of numbers.The Internic organization

(www.internic.net) acts as a clearing house for domain names.A domain name is a unique

identi®er for a given computer or groups of computers.In the above URL example, the domain

name iscuw.edu. The computer namedcsis part of that domain.That computer is running a

service identi®ed aswww.

Web pages, ®les for downloading, and all other content on computer systems are stored on

some external device. Inthe above example, the web browser is directed to load the ®le located
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at: csc/csc175/index.html.

9.5 Summary

In this chapter we have looked at the history of data communications, and some of the

ways data communication is implemented.Local Area Networks, Wide Area Networks, and dial

up connections are all used to enable one system to communicate with another. As long as both

the source and target agree on language, command structure, and other protocol elements,

communication can happen.Obviously, there is a physical medium over which messages are

passed.

In the next several chapters we shall explore one aspect of data communication, namely

the creation of web pages.
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Things are seldom what they seem,
Skim milk masquerades as cream;
Highlows pass as patent leathers;
Jackdaws strut in peacock's feathers.

Black sheep dwell in every fold;
All that glitters is not gold;
Storks turn out to be but logs;
Bulls are but in¯ated frogs.

W. S. Gilbert
H.M.S. Pinafore

10. BasicHypertext Markup Language (HTML)

10.1 HTMLDeŒned

Back in chapter 4 you were introduced to an early word processing program calledTypeset

/ Runoff. Later incarnations of this program were used for document processing for many years.

Indeed, the concepts live on, both in WYSIWYG and markup language processors.

Hypertext Markup Language, hereafter called HTML, is one of the languages built under

the legacy of Typeset / Runoff. Although the command structure is not the same as the earlier

program, the concepts are identical.

In a markup language, plain text commands are interspersed with the content so to direct

the workings of a text formatter. The author of an HTML document adds commands, called tags,

to denote the beginning of paragraphs, show headings, and do basic text placement.An HTML

source ®le typically bears no resemblance to the displayed web page.

Thus we come to the ®rst and most important lesson, HTML is not a "What You See Is
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What You Get" product.It has never been designed as such, and attempts to make HTML

documents work as WYSIWYG documents are doomed to failure. Laterin the chapter we'll

experiment with HTML documents and browsers to illustrate this point.

10.2 History

In 1989, Dr. Timothy Berners-Lee was seeking ways to share information between

scientists working at the CERN laboratory in Geneva, Switzerland. Becauseresearch papers

often draw from the work of other authors, Berners-Lee looked at a way to link papers together.

His was not a new concept, but a new implementation.

10.2.1 AsWe May Think

In July, 1945, the Second World War was about over. Many scientists and industrial giants

were busy planning for the coming peace.With all the scienti®c accomplishments of the war,

naturally the great thinkers and inventors of the era were optimistic.Vannevar Bush, a science

advisor to the government, published a far reaching paper in the July issue ofThe Atlantic

Magazine. He proposed a means of linking documents and extending the processing power of

the human mind.His "memex" was the ®rst step to that which we now know as hypertext. As

We May Thinkis available from, among other sources, www.w3c.org/history.

10.2.2 Xanadu

In 1960, Ted Nelson proposed a system of interlocking texts. Fromthis proposal sprang

Xanadu, a project which uses technology to link parts of various documents.For decades Dr.
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Nelson has labored to put this project together. Although much more sophisticated than the

hypertext of the World Wide Web, and having a head start of almost 20 years, the project has still

not delivered usable software.

10.2.3 DomainName System

Both theoretically and practically, hypertext systems existed for information stored on a

single computer. The ®nal piece needed for developing the World Wide Web came in the

mid-1980s. Before1986, people sending mail or text over the network would need to know the

path the message should take. Amessage might pass through a dozen or more systems before

reaching its destination.A route such asdecvax!ucbvax!ihnp4!ihlpa!cŒaimewas common.

Indeed, such a short route was almost unheard of.

Because a message was sent from machine to machine, stored in a mail queue, and passed

to the next machine on the route, the network was called "store and forward." Dependingon the

systems, the hops, and the state of the phone lines, messages could take sev eral days to go from

the source to the destination.Clearly another addressing and routing scheme was needed.

The Domain Name System (DNS), coupled with the addressing power of the Transmission

Control Protocol/ Internet Protocol (TCP/IP) networks revolutionized ®le transfers and electronic

mail. The(DNS) entries kept track of systems and addresses.Domains are registered with a

central authority, making it easy to ®nd addresses.Now familiar addresses such as

cŒaime@jwilliam.cuw.edureplace the often error prone and highly confusing older address

strings. Throughthe magic of virtual circuits and end-to-end networking, logical connections

could be made from system to system.Mail and ®les would ¯ow freely along a connection

which looked like it was directly from the source to the destination.
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10.2.4 PuttingIt Together

Thus, in 1989, Berners-Lee take these existing ideas and combine them into a single entity.

Now a ®le stored on one computer could be linked to a document on another. Sound and pictures

could be added to the mix.As long as a valid address and ®le name was given, documents could

be shared.

Based, as it was, on a markup language for formatting, the documents were not stored in a

proprietary format.ASCII ®les with markup tags can be read by essentially any computer. Even

if the client computer does not have a reader and formatter, a determined user could decipher the

tags and read the contents of the ®le.

10.2.5 Browsers

Half a world away, at the National Center for Supercomputer Applications (NCSA) at the

University of Illinois, researchers were developing the ®rst graphical browser. Mosaic could read

and format text, and place the pictures and sounds within the context of the ®le. Before the

advent of Mosaic, the graphic and sound links would be downloaded for later processing.

In the last ten years the number and capabilities of browsers has grown. Thebiggest

programs, Microsoft Internet Explorer and Netscape Navigator, are not the only browsers

available. Text only browsers, such as Lynx, and combination authoring tool and browsers such

as Amaya also ®ll a niche.

10.2.6 Impact

In the decade from the ®rst HTML concepts to the turn of the millennium, the World Wide

Web and HTML have changed the way the world does business and education.Many, many
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documents and forms are available online, making research and commerce much more

accessible. Aninexpensive computer, a modem, and a phone line are all that are needed to open

a world of information to each person.

10.3 BestInformation

The best information on the latest version of HTML is always found at the World Wide

Web Consortium web site.The W3C, as they are often called, is the standards body which

maintains HTML. They are located at:www.w3c.org

All of the information in this chapter has been checked against the latest HTML 4.01

standards document, which is available from this site.

10.4 Basics

HTML is, as the name says, a markup language.Likegroff which you earlier explored,

HTML is a series of commands or tags embedded within a document.Over the years, with later

releases of HTML, the number of tags has grown. However, a very small number of tags will

suf®ce to put a basic document on the World Wide Web.

10.4.1 Content

Certainly the most important part of any document is the basic content.Here we ®nd the

true work, the true genius of communication.Words ¯ow into sentences, and sentences into

paragraphs. Asthe paragraphs grow into chapters and chapters into books, you have become one
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with the author. Even those authors long dead, separated from us by centuries, can still touch

your mind and heart.Such is God's rich gift of language.

Of course, the layout of the message is important.In modern English, the order of the

words is important, as are the spaces between letters and punctuation marks.Paragraph breaks

and section headers make communication much easier. Tables, charts, graphs, and pictures

enhance the message.

10.4.2 Tags

To this end, the designers of HTML have giv en us a suite of "tags."Tags typically come in

pairs, with some certain exceptions. Inthe following section we shall look at some of the basic

HTML tags. More detailed information each tag may be found atwww.w3c.org.

As a note, HTML tags are not case sensitive. In the following examples I have rendered

the tags in upper case, but that is simply convention.

10.4.3 BasicDocument

Following is a basic HTML document.
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<!DOCTYPE HTML PUBLIC "-//W3C//DTD HTML 4.0//EN">
<HTML>
<HEAD>
<TITLE>Basic HTML Document</TITLE>
</HEAD>

<BODY>
<CENTER>
Hello, world!
</CENTER>
<P>
This is a basic HTML document.
<P>
Following is some pre-formatted text:
<PRE>

Two roads diverged in a yellowed wood
And sorry I could not travel both
And be one traveler,
Long I stood,
And looked down one as far as I could
To where it bent in the undergrowth.

</PRE>
<P>
Here is a table:
<TABLE border=3>

<TR>
<TH>Column 1</TH>
<TH>Column 2</TH>
<TH>Column 3</TH>

</TR>
<TR>

<TD>Table data 1</TD>
<TD>Table data 1</TD>
<TD>Table data 1</TD>

</TR>
<TR>

<TD>Table data 2</TD>
<TD>Table data 2</TD>
<TD>Table data 2</TD>

</TR>
</TABLE>
</BODY>
</HTML>

This is a screen shot of the basic document as viewed using the Konqueror browser.
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10.5 DocumentFlow Tags

Let's break the document tags into smaller pieces.Each tag serves a purpose, some

hidden, some visible.

10.5.1 Speci®cationTag

<!DOCTYPE HTML PUBLIC "-//W3C//DTD HTML 4.0//EN">
The World Wide Web Consortium (W3C.org) is the standards making body for HTML.

According to their style guides, the ®rst line of a web site should de®ne the level of HTML in

which the document is written.Most browsers now support HTML 4.0 and 4.1.This line alerts

some browsers (in theory) of the level of HTML so that tags will be rendered according to the

proper speci®cation.Most books on HTML do not mention this tag, nor is it strictly necessary.

10.5.2 HTML

<HTML>
</HTML>

These tags are the ®rst and last line of the ®le.They identify the contents of the ®le as an

HTML page so the browser will be able to properly process the ®le.Some browsers do not

require this tag, but good form says it should be used.

The closing tag is placed at the end of the document.Again, so browsers are not picky if

this tag is missing, but good form ought to be followed.

10.5.3 Head
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<HEAD>
</HEAD>

Directly following the <HTML> tag is the tag which identi®es the document heading.The

heading is not displayed by the browser, but is used to identify the document, author, and set

some defaults for the document.In the above example, the heading consists only of the

document title.The heading should also include an identi®er for the level of HTML and the

author of the document.

10.5.4 Title

<TITLE>
</TITLE>

Every document deserves a title.This tag pair provides said title, which may be displayed

on the browser's top line.

10.5.5 Body

<BODY>
</BODY>

Here starts the content of the web page.There are many options to the <BODY> tag. You

may decide to set the screen background color or background image using optional arguments to

this tag. Better, howev er, is to use the Cascading Style Sheets (CSS) to set up the look and feel

of the web site.Style sheets will be discussed in the next chapter.
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10.5.6 Paragraph

<P>
</P>

The paragraph tag is the basic dividing unit for a document.This tag forces both a new

line and a blank space.Without this tag, or several similar tags, the browser ignores both new

lines and blank lines.In this respect HTML works likegroff.

Often the closing tag is omitted, but some authors suggest using it to force browsers to

properly handle fonts and margins.

10.5.7 Break

<BR>
This tag produces a "new line" without a blank.There is no closing tag.It may be used to

format poetry or other items which require speci®c line breaks.

10.5.8 Pre-Formatted

<PRE>
</PRE>

This tag pair causes the browser to take each line as a separate entity. There is no need for

<BR> tags to cause a line break.Because this tag pair is used most often for source listings, the

browser is directed to use a mono-space font such as Courier. White space (spaces, tabs) is

preserved by most browsers.
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10.5.9 Center

<CENTER>
</CENTER>

Items surrounded by this tag pair will be centered horizontally.

10.6 Character Format Tags

Where the preceding tags worked on the paragraph or sentence level, the next group of

tags work well for individual characters and words.

10.6.1 Bold

<B>
</B>

Characters within these tags are rendered as bold.

10.6.2 Italics

<I>
</I>

Characters within these tags are rendered in italics.

10.7 ListItems

The HTML list, like thegroff list, consists of a tag to designate the beginning and end of a

list, and a tag to indicate the individual list items.Lists may be nested.The following is an

example of ordered and unordered lists.
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<HTML>
<HEAD>
<TITLE>List Example</TITLE>
</HEAD>

<BODY>
<UL>

<LI>List item 1</LI>
<LI>List item 2</LI>

</UL>
<P>
<OL>

<LI>List item 1</LI>
<LI>List item 2</LI>

</OL>
<P>
<DL>

<DT>Term</DT>
<DD>This is the definition of said term. It may

span several lines, contain spaces and tabs,
etc. This particular example shows one
list item.</DD>

</BODY>
</HTML>
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10.7.1 UnorderedList

<UL>
</UL>

The basic list in HTML has two parts, one designating the type of list, the other

designating speci®c list items.An unordered list is also called a bullet list. Depending on the

level of the list, the list mark may be a ®lled circle, an outlined circle, or an outlined square.

Both the beginning and ending tags are needed.Individual list items will also be tagged as

noted below.

10.7.2 OrderedList

<OL>
</OL>

The ordered list typically gives a numbered list, although it may be directed to give

alphabetic characters as the list mark.Its use is identical to the unordered list.

10.7.3 ListItem

<LI>
</LI>

Both the ordered and unordered lists require speci®c list items.The closing tag is optional.

10.7.4 De®nitionList
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<DL>
<DT>
</DT>

<DD>
</DD>

</DL>
The de®nition list is a special list which allows for the proper display of items with a block

of text. Ratherthan using the standard <LI> tag, the de®nition list uses two different tags for a

given entry. The <DT> tag pair denotes the term which will be de®ned.The <DD> tag pair

denotes the actual de®nition.Both the </DT> and </DD> closing tags may be omitted.

10.8 Tables

The HTML table allows you to arrange data (text, pre-formatted text, images, links, forms,

and other HTML elements) into rows and columns of cells.Tables may have associated

captions, headers, and footers.

As you have already seen in the "basic document" above, tables may be rendered with

visible borders, and special formats for headers.The required elements are the <TABLE> and

<TD> tags.Other tags will enhance the table.

10.8.1 TABLE

<TABLE>
</TABLE>

The <TABLE> and </TABLE> tags are required to denote the beginning and ending of a

table. Thesetags may be nested if desired.
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10.8.2 Table Header

<TH>
</TH>

The <TH> tag pair denotes speci®c heading information within a table.Normally this tag

causes the contents to be displayed in bold type.The </TH> tag is optional.

10.8.3 Table Row

<TR>
</TR>

Each row within the table is speci®cally de®ned.The end tag is optional.Row cells are

de®ned within the TR tag pair as seen in the example at the beginning of this section.

10.8.4 Table Data

<TD>
</TD>

The TD tag pair de®nes each cell that contains data.

10.9 Images

The following screen shot and HTML code show the use of images in an HTML

document. You may notice that the images are also included in a table so that the ¯ow of text

can readily be seen.
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<HTML>
<HEAD>
<TITLE>Images in HTML</TITLE>
</HEAD>

<BODY>
<CENTER>
Note: Dust Puppy image used with permission of UserFriendly.org
</CENTER>

<TABLE border=3>
<TR>

<TD><IMG SRC="cast_dust.gif" width="25%" align=left>
Dust Puppy to the left of the screen at 25% of the
width of the screen.
<P>
The tag to make this happen is
<BR>
&lt;IMG SRC="cast_dust.gif" width="25%" align=left&gt;

</TR>
<TR>

<TD><IMG SRC="cast_dust.gif" width="25%" align=right>
Dust Puppy to the right of the screen at 25% of the
width of the screen.
<P>
The tag to make this happen is
<BR>
&lt;IMG SRC="cast_dust.gif" width="25%" align=right&gt;

</TR>
</TABLE>
</BODY>
</HTML>

10.9.1 ImageTag

<IMG SRC=®lenameheight=xx width=xx alt="some text">
The <IMG> tag is used to insert images into the HTML document.Both the height and

width parameters size the image relative to the display frame.If the image is larger than the

frame, most browsers will place scroll bars so the image can be panned either left and right or up

and down. Thealt parameter places text behind the image so that text only browsers can use the

page.

The align attributes in the sample are actually deprecated in favor of style sheets, which

will be covered within a later section of this chapter.
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10.9.2 ImageTypes

Three types of graphics ®les may be inserted into an HTML document.GIF, JPEG (JPG),

and PNG ®les will display properly. All other graphics formats will not be displayed.

10.10 Hyperlinks

HTML was designed from the ®rst to contain links between documents.These links may

be sections within a document, ®les in a single directory, ®les on a single computer or server, or

®les located on any accessible system in the world.

Where HTML uses many of the same typesetting elements of other markup languages, it is

unique in its ability to link elements of words, graphics, sounds, and ®les together. This linking

is done using anchor tags.

10.10.1 Within Document

<A HREF="#section">link text</A>
.
.
.

<A NAME="#section">anchor text</A>

The simplest use of the anchor tag is within a single document.By specifying the name of

a section of the web page, you enable the reader to jump within the page.As long as the name is

de®ned, the link will work.
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10.10.2 Within Directory

<A HREF="filename">link text</A>

A web site is often built up of a number of ®les.Smaller ®les are easier and faster to load,

and often will ®t on a single screen.Thus sections may be placed in individual ®les and linked.

In this case, one need only to de®ne the ®le name of the target within the anchor tag pair. When

the reader clicks upon the link, their browser loads the next ®le.

10.10.3 LocalComputer

<A HREF="filename">link text</A>

The same tag which works well for a local directory also works for loading ®les from the

same server but in different directories.Although the reference may be to any ®le, typically one

would set links to ®les within sub-directories.References may be absolute, where the entire

directory structure is explicitly given, or the reference may be relative, such as in a sub-directory.

UNIX operating system ®le conventions apply here.

10.10.4 Worldwide

<A HREF="HTTP://system/filename">link text</A>

While this anchor tag may look familiar, there is one major difference. Theprotocol for

the link and the system name must be explicitly de®ned. Protocols include FTP: for ®le
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transfers, HTTP: for Hypertext Transport Protocol, and MAILTO: to link to a mail program.The

slashes are necessary.

10.11 Summary

In the next chapter we will explore some advanced topics in web design, style sheets,

navigation, and interactive pages.
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Kind Captain, I've important information,
Sing hey, the kind commander that you are,
About a certain intimate relation,
Sing hey, the merry maiden and the tar.
The merry maiden and the tar.

W. S. Gilbert
H.M.S. Pinafore

11. Advanced Hypertext Markup Language (HTML)

11.1 Web Navigation

In the days of the clipper ships and the giant ocean liners, the navigator would keep track

of the ship's position by using the sun and the stars.Sometimes the navigator, through no fault

of his own, might not know the ship's exact position.Jules Verne, in20,000 Leagues Under the

Sea, wrote of this when Captain Nemo had taken the Nautilus to the South Pole.

"You are right, M. Aronnax," said he; "if to-morrow I cannot take the altitude
of the sun, I shall not be able to do it for six months.But precisely because
chance has led me into these seas on the 21st of March, my bearings will be
easy to take, if at twelve we can see the sun."

"Why, Captain?"

"Because then the orb of day described such lengthened curves that it is
dif®cult to measure exactly its height above the horizon, and grave errors
may be made with instruments."

"What will you do then?"

"I shall only use my chronometer," replied Captain Nemo."If to-morrow,
the 21st of March, the disc of the sun, allowing for refraction, is exactly cut
by the northern horizon, it will show that I am at the South Pole."

Your web page audience should not have the same uncertainty as Captain Nemo.It should



Advanced Software Applications 149

not take six months to determine their location, nor even a day to see where they are.

To this end we shall look at the problems in laying a course for your audience.A course

that is easy to follow, that is logical, and that communicates clearly the wealth of information

you desire to convey. In the same way that celestial navigation does not begin with a star shot,

but with preparation of charts and manuals, so web navigation begins with the organization of

information.

11.1.1 FileNaming

Web sites are, by nature, platform independent.Each HTML document is a separate page

which is linked to another by an anchor tag.Thus each web site may have many associated ®les

within its home directory.

Any valid ®le name which can be used on the server system may be used for a web page.

Good form suggests, however, that the ®le name not contain special characters or spaces, for

some browsers may not properly recognize such as proper names.Web page ®les should always

end with the.htmlextension. Thetop level page in any site, by convention and browser default,

is index.html.

11.1.2 InformationOrganization

Before a web site can be properly designed, the underlying data needs to be organized. In

the past, such organization schemes were the work of librarians and secretaries.Now you, as a

web designer, must undertake the organization of information.
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This would not be hard if information and data came neatly packaged in nice categories. In

reality, few things are so neatly classi®ed.At a high level, certainly classi®cations are easy.

Mammals, for example, bear live young, have fur, nurse their young, and have a backbone. So,

what does that make a duck-billed platypus?It is a mammal, according to most classi®cation

systems, but it lays eggs.

Classi®cation systems and information organization is built on the foundation of language.

Language is often ambiguous and imprecise.This leads to bad jokes and puns.

Edgar Bergan: So, Charlie, have you had your eyes checked?
Charlie McCarthy: No, they've always been blue.

Or do we dare even ask, "Who's on ®rst?"

This ambiguous language is the basis for all classi®cation systems.When we use words

for labeling categories, we run the risk that our audience may not understand our meaning.

To add to the problem, every document we place on our web site must be placed in a

category. It must be linked to a speci®c page, or displayed under a speci®c heading.Should the

platypus be classi®ed as a mammal, or as a separate category all together?

Organization schemes can be roughly divided into two different categories. (Isn't this

recursion amazing?)Exact organization schemes divide information into well de®ned and
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mutually exclusive sections. Thistype of organization requires your user to know that for which

he is searching, an exact name or part number, for example. Includedin exact organization

schemes are:

· Alphabetical

· Chronological

· Geographical

In the above schemes, the person doing the search must know a proper spelling, a time

period, or physical location.Without that knowledge, a search would be fruitless.

Ambiguous organization schemes are more common, and much more dif®cult to

implement. Considerhow non-®ction books are classi®ed in a library. A library cataloger must

decide, based on the title and content of the book, where it ought to be shelved. Thecataloger

makes an educated guess, then turns to the Library of CongressSubject Headingsvolume to ®nd

a call number category. Once this is done, the book is shelved in a relevant section.

How does the cataloger deal with a book such asSoul of a New Machineby Tracy Kidder?

This book, an account of the birth of a new microcomputer system, can be placed in several

categories. Itis a technical, computer history. It is a practical guide to computer architecture.It

is a biography of the chief designer.

Ambiguous organization schemes include:

· Controlled vocabulary indexes

· Ke yword indexes

· Topical organization

· Task-oriented organization
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· Audience speci®c organization

· Metaphor driven org anization

In each of these schemes you hope that the web page audience can grasp the information

and view it in the same way you view it. Thusyou need to leave broad clues as to the scheme,

what they will ®nd, and how they will use the site.

11.1.3 Navigation Schemes

Once you have decided how to org anize the information on your web site, you need to

determine how best to present that information.Again, your overall goal is to communicate, to

place your ideas into the minds of another person.Everything in the site navigation scheme must

contribute to communication, otherwise your web authoring will be in vain.

Design your web site navigation scheme with your audience in mind.Consider what their

needs may be, that for which they seek. Donot design the site to meet your own needs, or to

showcase the specialized vocabulary of your organization. Thisdoes not help your audience in

the least.

Be clear and consistent in your navigation scheme.Many designers will place a menu on

both the top and bottom of a web page so that the user will not have to scroll to ®nd links to other

pages. Othersuse a two frame model, the left frame with the menu, the right one for content.

Use text rather than pictures for navigation, for some browsers do not have graphics capability.

Navigation schemes may be local or global in nature (in relation to a given web site).A

local scheme allows the user access to a small set of pages selected by the context of the current

page. Trees, linked trees, lines, and circles are all local schemes.A global scheme allows access

to each page from every page.
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11.1.3.1 PlainTree

Probably the easiest navigation scheme for a small site is the plain tree.Sub-pages are

linked to the top level index.htmlwith no links between sub-pages.The biggest drawback to this

scheme is a user must revisit theindex.html®le repeatedly to jump to other links and

information.

index.html

link1.html link2.html link3.html

11.1.3.2 Linked Tree

This scheme is much friendlier than the plain tree.It allows for the user to select any

branch from theindex.html®le, and to select the next logical page on the same level as the

current page.

index.html

link1.html link2.html link3.html
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11.1.3.3 Line

Use this one with caution.Pity the poor user who gets to the end of the line without a

directed place to go.Yes, it may be a good scheme for an instructional site or a chronological

site, but it stops, leaving the user hanging.

index.html link1.html link2.html link3.html

11.1.3.4 Circle

A better variation on the line is the circle.Now the last page is linked again to the

index.html®le. You may provide a means to leave your site from this point.

index.html

link1.html

link2.html

link3.html

11.1.3.5 Global

Each page in this scheme is linked to every other page.The total number of links can be

calculated as:
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n(n-1)/2

wheren is the number of nodes or pages in the web site.As you can see, very quickly, on

a large web site, this may be almost impossible to administer.

index.html link1.html

link2.html link3.html

11.1.3.6 Hybrid

Certainly you can combine elements of each navigation scheme into a larger web site.As

long as your audience knows where they are and where they are going, a combined scheme

should work very well.
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index.html link1.html

link2.html link3.html

a

b

c
d

e

f

g

h i j

k l m

11.1.4 Labels

The ®nal aspect of building the site navigation scheme is the labeling links and pages.

Because one large page is exceedingly dif®cult to read, and will quickly be ignored by your

audience, you need to have a way of dividing the site into smaller units.The label, then, is the

key to ®nding the smaller units.

Consider the audience contact point.The label "Contact Us" conveys a wealth of

information. Here,we hope, the reader can ®nd a phone number, mailing address (both

electronic and physical), contact names, and possibly a map.A simple label gives the reader the

chance to ®nd all this on your web site.

Like everything else in communication, and that is what the web site is meant to do, there

are several practical rules.Above all, consider your audience.For whom did you create this web

site? Was it for your own enjoyment, or was it to pass something to another person.

Keep the labels short, simple, and to the point.When using multiple words in a label on a
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menu, connect the words with a non-breaking space (&nbsp;) so that the label will not be split

between two lines. Obviously single word labels don't hav ethat problem, but often multiple

words are needed to convey meaning.

Do not use the internal jargon and vocabulary of the organization. Every company, every

school, every group has its own unique vocabulary. No one outside the company knows what

that vocabulary means.Av oid the use of acronyms, especially local acronyms.

If you use a label for a link, which is common, also use that label on the target page.This

way the reader will recognize the page, and know that the proper destination page was loaded.

11.1.5 Navigation Items to Consider

As you are designing your navigation scheme, consider the following:

· Each page should at least point toindex.html

· Menus may be placed both on the top and bottom of the page

· Keep menus consistent in layout and wording

· If using pictures as menu items, use the ALT string so non-graphical browsers may use the

site

· Remember, ®rst and last, you are writing for an audience which knows nothing of your

topic. Writefor them, not for yourself or other experts. You are writing to communicate.

11.2 CascadingStyle Sheets

To help your audience navigate your web site, you ought to have a consistent style for the

pages. Remember, you are trying to communicate.You don't want the reader to have to spend

time deciphering a new page scheme each time a new page is loaded.Consistent colors,
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consistent fonts, consistent layout are very important.

Consider, too, that HTML is not a What You See is What You Get proposition.Your

carefully planned spaces and tabs and colors may all be changed by the hardware, browser, or

user preferences of your reader's system. Yet you need to de®ne at least part of the layout of the

web site.

To this end, the World Wide Web Consortium (www.w3c.org), the owners of the HTML

standard, developed the Cascading Style Sheet.Style directives may be placed in an external ®le

which is linked to a page, within a <STYLE> tag pair in a ®le, or "inline" as part of another tag.

The directives are cumulative, where an inline style may override a <STYLE> tag pair, or an

external ®le may be enhanced with local directives.

Style sheets are used to provide a common look and feel to a web site.With the proper use

of style sheets, the look of a site may be completely changed while the content remains the same.

Thus the style sheet makes web site authoring and maintenance easier.

Inline style directives ought to be avoided as much as possible.They make site

modi®cations very dif®cult, for they are scattered throughout the ®les which make up a web site.

Use inline styles only when no other option exists.

<STYLE> tag directives are easier to maintain, for the tag pair is always part of the page

<HEAD> tag. Yet, with a complete site make-over, the use of the <STYLE> tag pair still causes

extensive work to change every ®le.

Obviously the best use of the Cascading Style Sheet is to link the web pages to a single,

external style sheet.Thus one change in the external ®le will ¯ow through the entire web site.

Other authors, possibly from a team project, can make use of the style sheet as well.This saves

much coordination effort while providing a consistency to the web site.
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11.2.1 StyleTag

<STYLE>
</STYLE>

This tag is required for document level style sheets.It is part of the document <HEAD>

section. Theending tag is rarely omitted.

An example of a document level style sheet follows:

<HTML>
<HEAD>
<TITLE>Blue Headers</TITLE>
<STYLE TYPE="text/css">

<!--
/* make first level headings blue */
h1 {color: blue;}
-->

</STYLE>
</HEAD>
<BODY>
<H1>Bet this is blue!</H1>
</BODY>
</HTML>

Here is the same document with an external style sheet:

<HTML>
<HEAD>
<TITLE>Blue Headers</TITLE>
<LINK rel=stylesheet type="text/css"

href="http://www.somewhere.edu/Ätest/bluhead.css"
title="Blue Head">

</HEAD>
<BODY>
<H1>Bet this is blue!</H1>
</BODY>
</HTML>

The style sheetbluhead.csscontains:

h1 {color: blue;}

11.2.2 StyleSyntax

A style rule is made up of at least three different parts.First is the selector, the name of the

markup element which is affected by the rule.Next comes the curly brace.This is followed by
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property:valuepairs which may be a semi-colon separated list.

11.2.3 StyleProperties

At the heart of the Cascading Style Sheet speci®cation are the many properties which let

you control how the browser presents your content to a user. The standard separates the

properties into six groups:

· Fonts

· Colors and backgrounds

· Te xt boxes and layout

· Lists

· Tag classi®cations

11.2.3.1 Fonts

HTML allows for the use of different fonts on a web page.Of course, as is the case with

ev ery other style attribute, the browser settings may override your careful choices.The desired

font may not be installed on the client system, thus your desires may not be realized.That being

said, the font properties which may be set in a style sheet are:

· font-family

· font-size

· font-size-adjust

· font-style

· font-varient

· font-stretch

· font-weight
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As an example, setting a font for a level 1 heading could be done:

h1 {font-family: "New Century Schoolbook", serif; font-size: larger; font-weight: bold}

11.2.3.2 Colorsand Backgrounds

Every element in a document has both a foreground and background color. The

background can actually be an image or a single color. Normally elements inherit the properties

of higher level elements, but this need not be the case.As an example, you can set the

background for a list item or table heading to contrast with the rest of the web page.

li {background-color: blue}
th {background-image: url(pictures/picture.gif)}

11.2.3.3 Text Boxes and Layout

Cascading Style Sheets make a distinction between a font and the presentation of text.

Style properties for text include:

· letter-spacing

· line-height

· text-align

· text-indent

· vertical-align

· word-spacing

Thus it is possible to set a heading to always be centered with a wide space between words.

h3 {text-align: center; word-spacing: 25px}

The Cascading Style Sheet model assumes that HTML elements ®t within a rectangular

box. You can control the size, appearance, and position of the boxes containing the elements of

your web page.
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Element

Margin

Border

Padding

Thus the dimensions which can be set for a given element:

Directive Effect

margin de®nesall four of element margins
margin-bottom de®nesbottom margin - default 0
margin-top de®nestop margin - default 0
margin-left de®nesleft margin - default 0
margin-right de®nesright margin - default 0
border de®nesall borders (color, width, style)
border-color de®nesentire border color
border-bottom de®nesborder bottom color
border-bottom-width de®nesborder width
border-left de®nesborder left color
border-left-width de®nesborder width
border-right de®nesborder right color
border-right-width de®nesborder width
border-top de®nesborder top color
border-top-width de®nesborder width
border-style de®nesline type

dashed
dotted
double
groove
solid

Padding de®nesall four of element padding
Padding-bottom de®nesbottom padding - default 0
Padding-top de®nestop padding - default 0
Padding-left de®nesleft padding - default 0
Padding-right de®nesright padding - default 0

Therefore a style sheet can say:
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body {margin: 5%}

11.2.4 PropertyValues

There are ®ve kinds of property values:

· Ke ywords

· Length values

· Percentage values

· URLs

· Colors

11.2.4.1 Keyword Property Values

A property may have a keyword value which de®nes an action or a dimension.Ke ywords

may includeunderlineor line-through, or similar values. Dimensionsmay be expressed as

small, large, or xx-large. Some keywords, such asbolder, are relational.

11.2.4.2 LengthProperty Values

According to the CSS standard, length values state the size of a property. These are

numbers, sometimes with decimals.They may include a leading plus (+) or minus (-) sign so to

cause a value to be added to the original style property. When expressing a length, the number is

followed immediately with a two letter abbreviation of the unit of measure with no intervening

spaces. Theunits of measure are:



Advanced Software Applications 164

Abbreviation Unit

in inch

cm centimeter

mm millimeter

pt point(1/72 inch)

pc picas(12 points)

em widthof m in current font

ex height ofx in current font

px pixel on current display

11.2.4.3 PercentageProperty Values

A percentage value is in relation to some other aspect of the content.The percentage

number is followed immediately with a percent sign (%).

11.2.4.4 URLProperty Values

url(service://server.com/pathname)
Some properties expect a URL as a value.

11.2.4.5 ColorProperty Values

Colors may be given as a name, a three digit hexadecimal number, or as a red/green/blue

construct. Athree digit hexadecimal number is expanded into a six digit number. Thus "dark

rgb(00,33,33)
cyan" (#003333) may be written as #033.The red/green/blue construct is as follows:

which results in a dark cyan.
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11.3 Summary

In this chapter we looked at various web navigation schemes and Cascading Style Sheets.

Through a properly designed navigation scheme, we can help our readers ®nd information on our

web site.By using style sheets, we can easily change the look and feel of a web site while

leaving the information intact.This adds ¯exibility to site maintenance, and can ease the task of

standardization of web pages within an organization.
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Go and do your best endeavour,
And before all links we sever,
We will say farewell for ever.

Go to glory and the grave!

W. S. Gilbert

The Pirates of Penzance

12. Interactive Pages

Although HTML and the World Wide Web was originally conceived for static web pages

such as scienti®c reports, the developers quickly developed several ways to allow users to

interact with web pages.There are two different approaches to interactive pages. Server side

forms processing accepts input from the user for processing on the server. Client side forms

allow processing on the local system.

12.1 ServerSide Forms

An HTML document can include forms which the user can submit.Often times the forms

are used for "guest book" applications, but certainly can be used for order entry and the like.

12.1.1 How it Works

Constructing the form is a two-part process.

1. Createthe HTML document

2. Createa program in C, C++, Perl, Python, or some other high level language to receive

and parse the data from your form.This is called a CGI (Common Gateway Interface)

script or program.
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12.1.2 HTMLCode for Forms

There are three types of inputs for forms.

1. INPUTelements are the various buttons and text inputs:

· TEXT: single line text window

· RADIO: a group of buttons of which only one can be chosen

· CHECKBOX: a box that can be checked or unchecked

· RESET: a button to clear the form

· SUBMIT: a button to actually send the form to the CGI script

2. SELECTelements create a pull-down menu.

· OPTION elements de®ne menu choices

· The SELECTED attribute in the OPTION element speci®es the default menu

choice

3. TEXTAREA elements specify a multi-line ®eld:

· COLUMNS and ROWS attributes in the <TEXTAREA> tags specify the size of the

visible text box

· Te xt placed between the <TEXTAREA> and </TEXTAREA> tags become the

default content of the ®eld.

12.1.3 The<form> tag explained:

<form method action enctype onsubmit target>

· METHOD: This required attribute for the <form> tag sets the method by which the

browser sends the form's data to the server for processing.

· POST: the browser sends the data in a two step process.First the browser contacts

the form processing server speci®ed in the ACTION attribute. Oncethe contact is
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made the browser sends the data.

On the server side, POST style applications are expected to read the

parameters from a standard location once they begin execution. Onceread the

parameters must be decoded before the application can use the form values.

· GET: the browser contacts the form-processing server and sends the data in a single

transmission. Thebrowser appends the data to the ACTION URL separated by a

question mark.

GET vs POST

Method Criteria

GET Shortform, high performance

POST Longforms, many ®elds

GET Programmerinexperience

POST Securityis an issue

· ACTION: This required attribute gives the URL of the application that is to receive and

process the form's data. Mostoften the CGI script is kept is a special directory calledcgi-

bin. Because of the nature of servers, you may not be able to place a CGI script on the

server.

You can send the contents of the form via e-mail to a target system.We shall

discuss this later.

· ENCTYPE: normally defaulted, but if you are mailing the form this should be set to

"text/plain"

· ONSUBMIT: executes a JAVA program when the form is submitted.Typically this is used
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for a message saying "The form has been submitted."

· TARGET: it is possible to redirect the results of the form to another window or frame.

Simply add the TARGET attribute to create a new window or replace the contents of an

existing window.

12.1.4 SimpleFORM example

<form method=POST action="http://www.someedu.edu/demo">
Name:

<input type=text name=name size=32 maxlength=80>
<p>
Gender:

<input type=radio name=gender value="M"> Male
<input type=radio name=gender value="F"> Female

<p>
Income:

<select name=income size=1>
<option>Under $25,000
<option>$25,001 to $50,000
<option>$50,001 and higher

</select>
<p>

<input type=submit>
</form>

12.1.5 UsingMAILTO

Even if you do not have access to acgi-bindirectory, you can still use forms to submit data

via electronic mail.The following example shows how to call the electronic mail program and

how to encode the data.Mail from this type of form can be sent to a dedicated account, parsed

by a program, or simply read as part of a normal electronic mail session.

<form method=POST action="mailto:jeff.williams@cuw.edu"
enctype="text/plain"
onsubmit="window.alert('This form is being sent by mail')">
Name:

<input type=text name=name size=32 maxlength=80>
<p>
Gender:

<input type=radio name=gender value="M"> Male
<input type=radio name=gender value="F"> Female

<p>
Income:

<select name=income size=1>
<option>Under $25,000
<option>$25,001 to $50,000
<option>$50,001 and higher

</select>
<p>

<input type=submit>
</form>
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12.2 ServerSide Programs

12.2.1 CGIand SHELL Scripts

The following is an example of a shell (command line processor) script which generates an

HTML page in response to a query. Note, any executable program can be used to process form

data.

#!/bin/sh
#
# c reatepage.sh: this is a HTTP Common Gateway Interface compliant script
# t hat builds sequence processing summary HTML pages on the fly. As input,
# t his script expects the QUERY_STRING environment variable to be set to
# t he sequence of interest XXXXXXXX.VVV
#

# get the command line argument from the CGI QUERY_STRING environment variable
seq=$QUERY_STRING

# c onstruct the name of the sequence summary file
dir="/aps/sequence_science_times/"
name=$dir'ad'$seq'_header_page.txt'
if test ! -r $name
then

tmp=`echo $1 | awk 'BEGIN{FS = "."}{print $1}'`
name=$dir'ad'$tmp'_header_page.txt'

fi
if test ! -r $name
then

tmp=`echo $1 | awk 'BEGIN{FS = "."}{print $1}'`
ext=`echo $1 | awk 'BEGIN{FS = "."}{print $2}'`
name=$dir'ad'$tmp'_'$ext'_header_page.txt'

fi
if test ! -r $name
then

tmp=`echo $1 | awk 'BEGIN{FS = "."}{print $1}'`
ext=`echo $1 | awk 'BEGIN{FS = "."}{printf"%03d",$2}'`
name=$dir'ad'$tmp'_'$ext'_header_page.txt'

fi

# s end the HTTP server the content-type directive so that it knows we are
# c reating an HTML page; note the blank line sent right after the directive
echo "Content-type: text/html"
echo ""
# now construct the HTML page
echo "&lt TITLE &gt Processing Summary for Sequence $seq &lt /TITLE &gt"
echo "&lt PRE &gt"
/bin/cat $name
echo "&lt /PRE &gt"
echo ""

# The HTML page is complete; exit the script
exit 0

12.2.2 CGIand PERL Scripts

#!/usr/bin/perl
#
# hello-perl.cgi
#
# This CGI script is used in the several CCS classes as an
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# example of an automatically generated document. It simply
# prints "Hello World" to standard output (the Web browser).

print "Content-type: text/html\n";
print "\n";
print "<html>\n";
print "<head>\n";
print " <title>Example CGI Script</title>\n";
print "</head>\n";
print "<body>\n";
print "<h1>Example CGI Script</h1>\n";
print "Hello World...<p>\n";
print "</body>\n";
print "</html>\n";

12.2.3 MailingLabel Application

As a ®nal example, we will combine a PERL CGI script with a MySQL database to

provide web based entry of mailing label data.Unlike the mailing label applications in the

database chapter, this particular application is not yet complete.However, based on your

knowledge of both PERL and MySQL, you should be able to add the edit, delete, and report

functions to this application.

#!/usr/bin/perl -w

# nameaddr.cgi generated on Mon Jul 28 12:13:24 2003
# Code template by Jeff Williams (cfiaime@nconnect.net)
# This code may be copied under the provisions of the GPL

use vars qw(
$id
$honorific
$last_name
$first_nam
$street
$city
$state
$zip
$q $formstate $userid $passwd @res_list $action);

use CGI::Pretty;
$q = CGI::new();

if ($q->param()) {
$formstate = $q->param("formstate");
if ($formstate =Ä /enter/i) {

$q->param(-name=>"formstate", -value=>"populate",
-override=>1);
initial();

} e lsif ($formstate =Ä /initial/i || $formstate =Ä /new/i) {
initial();

} e lsif ($formstate =Ä /populate/i) {
populate();

} e lsif ($formstate =Ä /edit/i) {
edit();

} e lsif ($formstate =Ä /search/i) {
search();

} e lsif ($formstate =Ä /display/i) {
displayall();
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} e lsif ($formstate =Ä /resume/i) {
resume();

} e lse {
goodby();

}
} e lse {

login();
}

sub login {
print $q->header();
print $q->start_html(-title=>" nameaddr entry form",

-author=>'jeff williams: cfiaime@nconnect.net',
-style=>{'src'=>'styles/style.css'});

print $q->center($q->em(" nameaddr Subsystem login"));
##### print $q->$q->startform(-method=>"post",
print $q->startform(-method=>"get",

-action=>"http://brutus/Äcfiaime/cgi/nameaddr.cgi");
print $q->hidden (-name=>"formstate",-default=>"resume", -override=>1);
print $q->start_table();
print $q->TR(

$q->td("Enter userid:"),
$q->td($q->textfield(-name=>"userid",-size=>"10") ));

print $q->TR(
$q->td("Enter password:"),
$q->td($q->password_field(-name=>"passwd",-size=>"10") ));

print $q->TR(
$q->td($q->submit() ),
$q->td($q->reset() ));

print $q->end_table();
print $q->end_form();
print $q->end_html();
}

sub resume {

$res_list[0]="Display";
$res_list[1]="Edit";
$res_list[2]="Search";
$res_list[3]="New Record";
$res_list[4]="Exit";
print $q->header();
print $q->start_html(-title=>" nameaddr action selector",

-author=>'jeff williams: cfiaime@nconnect.net',
-style=>{'src'=>'styles/style.css'});

print $q->center($q->em(" nameaddr Subsystem resume"));
##### print $q->$q->startform(-method=>"post",
print $q->startform(-method=>"get",

-action=>"http://somehost.com/Änameaddr/cgi/nameaddr.cgi");
# print $q->hidden (-name=>"formstate",-default=>"New", -override=>1);
print $q->start_table();
print $q->TR(

$q->td("Action:"),
$q->td($q->radio_group(-name=>"formstate",-values=>@res_list,

-default=>"Display") ));
print $q->TR(

$q->td($q->submit() ),
$q->td($q->reset() ));

print $q->end_table();
print $q->end_form();
print $q->end_html();
}

sub initial {

# print to HTMLOUT the basic headers, etc. needed by a given web page
print $q->header();
print $q->start_html(-title=>" nameaddr entry form",

-author=>'jeff williams: cfiaime@nconnect.net',
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-style=>{'src'=>'styles/style.css'});
print $q->center($q->em(" nameaddr Entry"));
##### print $q->startform(-method=>"post",
print $q->startform(-method=>"get",

-action=>"http://somehost.com/Änameaddr/cgi/nameaddr.cgi");
print $q->start_table();

print $q->TR(
$q->td("ID Number"),
$q->td($q->textfield(-name=>"id",

-size=>10)));
print $q->TR(

$q->td("6"),
$q->td($q->textfield(-name=>"honorific",

-size=>6)));
print $q->TR(

$q->td("Last Name"),
$q->td($q->textfield(-name=>"last_name",

-size=>20)));
print $q->TR(

$q->td("First Name"),
$q->td($q->textfield(-name=>"first_nam",

-size=>20)));
print $q->TR(

$q->td("Address"),
$q->td($q->textfield(-name=>"street",

-size=>20)));
print $q->TR(

$q->td("City"),
$q->td($q->textfield(-name=>"city",

-size=>10)));
print $q->TR(

$q->td("State"),
$q->td($q->textfield(-name=>"state",

-size=>2)));
print $q->TR(

$q->td("Zip"),
$q->td($q->textfield(-name=>"zip",

-size=>9)));
print $q->hidden (-name=>"formstate",-default=>"populate", -override=>1);
print $q->TR(

$q->td($q->submit() ),
$q->td($q->reset() ));

print $q->end_table();
print $q->end_form();
print $q->end_html();
}

sub populate {

$id = $q->param("id");
$honorific = $q->param("honorific");
$last_name = $q->param("last_name");
$first_nam = $q->param("first_nam");
$street = $q->param("street");
$city = $q->param("city");
$state = $q->param("state");
$zip = $q->param("zip");
use DBI;
$dbh = DBI->connect("DBI:mysql:nameaddr",'mysqlserver','password');
$dbs = $dbh->prepare("insert into m_label set

id = '$id',
honorific = '$honorific',
last_name = '$last_name',
first_nam = '$first_nam',
street = '$street',
city = '$city',
state = '$state',
zip = '$zip'" );

$dbs->execute;
print $q->header();
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print $q->start_html(-style=>{'src'=>'styles/style.css'});
print $q->startform(-method=>"get",

-action=>"http://somehost.com/Änameaddr/cgi/nameaddr.cgi");
print $q->hidden (-name=>"formstate",

-default=>"resume", -override=>1);
print $q->p("Thank you. Depress SUBMIT to continue.");
print $q->start_table();
print $q->TR(

$q->td($q->submit() ),
$q->td($q->reset() ));

print $q->end_table();
print $q->end_form();
print $q->end_html();
}

sub displayall {
use DBI;
$dbh = DBI->connect("DBI:mysql:nameaddr",'mysqlserver','password');
# print to HTMLOUT the basic headers, etc. needed by a given web page
print $q->header();
print $q->start_html(-title=>" nameaddr database display",

-author=>'jeff williams: cfiaime@nconnect.net',
-style=>{'src'=>'styles/style.css'});

print $q->center($q->em(" nameaddr Display"));
print $q->startform(-method=>"get",

-action=>"http://somehost.com/Änameaddr/cgi/nameaddr.cgi");
print $q->start_table();
if ($q->param("reccnt") ) {

my $recprt = $q->param("recprt");
} e lse {

my $recprt=0;
}

my $reccnt = 0;
my $recprt = 0;
$dbs2 = $dbh->prepare("select * from m_label");
$dbs2->execute;
my $rowcnt = 0;
print $q->TR({-colspan=>2,-align=>"center"},

$q->th("Record $reccnt") );
if ($reccnt == $recprt) {

print $q->TR(
$q->td(' id '),
$q->td('$id') );

}
if ($reccnt == $recprt) {

print $q->TR(
$q->td(' honorific '),
$q->td('$honorific') );

}
if ($reccnt == $recprt) {

print $q->TR(
$q->td(' last_name '),
$q->td('$last_name') );

}
if ($reccnt == $recprt) {

print $q->TR(
$q->td(' first_nam '),
$q->td('$first_nam') );

}
if ($reccnt == $recprt) {

print $q->TR(
$q->td(' street '),
$q->td('$street') );

}
if ($reccnt == $recprt) {

print $q->TR(
$q->td(' city '),
$q->td('$city') );

}
if ($reccnt == $recprt) {
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print $q->TR(
$q->td(' state '),
$q->td('$state') );

}
if ($reccnt == $recprt) {

print $q->TR(
$q->td(' zip '),
$q->td('$zip') );

}
$reccnt = $reccnt + 1;

$recprt = $recprt+1;
if ($recprt <= $recttl) {

print $q->hidden (-name=>"formstate",-default=>"display",
-override=>1);

} e lse {
print $q->hidden (-name=>"formstate",-default=>"resume", -override=>1);
}

print $q->hidden (-name=>"recprt",-default=>"$recprt",-override=>1);
print $q->TR(

$q->td($q->submit("Return to Main Menu") ),
$q->td($q->reset() ));

print $q->end_table();
print $q->end_form();
print $q->end_html();
}
sub goodby {
print $q->header();
print $q->start_html(-title=>" nameaddr exit",

-author=>'jeff williams: cfiaime@nconnect.net',
-style=>{'src'=>'styles/style.css'});

print $q->p("That's all, folks!");
print $q->end_html();
}

12.3 ClientSide - Java3

Java is an object-oriented programming language developed by Sun Microsystems.

Because of its basic design, it is cross platform in nature.As a full programming language it can

be used to write applications which may be run stand-alone or from a browser. The same terms

use in our discussion of Visual Basic apply here as well.Thus you will be exposed to methods,

objects, and properties.

All the major Internet browsers provide for the execution of Java programs, although a

user can disable this feature.Web designers use Java applets (miniature applications which run

inside a web page) to of¯oad processing chores from the server or to provide decoration to a web

3. All illustrations in this section are from the Sun Microsystems web site (www.sun.org)
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site. BecauseJava is truly cross platform the executable ®le may be downloaded to any system

with Java capabilities.

For the most part, it is somewhat complicated to pass data from a running Java program

back to a server. Although it can be done, other tools such asJavascript(which is not related to

Java) are a better choice.We will not be discussingJavascriptin this text, however.

Where Java shines in web design is for local tools such as pop-up calculators or pre-

programmed formulas, the output of which will not be passed back to the server. Java is also

used to provide clocks, moving marquees, and a host of other special effects.

Many are the applets available for download from the Internet.Most are free.Thus, you

may not need to write any Java code in order to ®nd the Java applet you desire to use.A recent

check on Yahoo.com showed almost 200 web sites dedicated to the sharing of Java applets.

12.3.1 WritingJava Code

Depending on the system you are using and the tools installed, you may have an Integrated

Development Environment (IDE) available for producing Java code. Otherwisea standard

ASCII editor can be used, although there is no automatic syntax checking as with an IDE.

Java source code is saved with the extension.javawhich identi®es the language.The.java

source is compiled into a.class®le which is subsequently executed. This.class®le is called a

bytecode®le, which is the machine language for the Java Virtual Machine (JVM).At this point
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the.classbytecode ®le is passed through an interpreter, the Java Virtual Machine, and executed

on the host system.

12.3.2 Java Platform

The Java platform consists of both the Java Virtual Machine and the Java Application

Programming Interface (API). The API is a collection of software components and functions

used in writing programs in Java. When you run Java, you take advantage of both the Java

Virtual Machine and the Java API.

12.3.3 Java Programming

The following discussion builds on the stereotypical and deprecated "Hello, World!"

program written in Java. Although trite and trivial, the "Hello, World!" gives an opportunity to

try a small program and observe the compiler at work.
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public class Hello {
public static void main(String[] args) {

System.out.println("Hello, World!");
}

}

12.3.4 RequiredElements

The required elements of a Java program are the program name, the Main() method, and

speci®c punctuation.In the above example, the source ®le is namedHello.java. Notice that the

external name of the program is identical to the internal name.After the program is compiled,

the bytecode or class ®le is namedHello.class. If you are developing in a Unix or Linux

environment, note that the capitalization of the name of the program and the name of the ®les

must be the same.

Every Java program begins with the Main method:

public static void main(String[] args) {
. . .

}

(Note, the three dots in the above example show where the Java code is actually placed in the

program.) Appletsbegin a bit differently, as will be seen shortly.

The punctuation of any program is very important.So too with a Java program. Eachline

of code (which may extend beyond a physical line) ends with a semi-colon.Comments are

enclosed in a/* */ pair, as is done in C++.

12.3.5 Java Program Examples

You may desire to enter and try the following examples. Pleasenote that Java is case

sensitive, so you will need to enter the code exactly as it is shown.

· Hello.java

/* This is your basic first program in Java. */
public class Hello {

public static void main(String[] args) {
System.out.println("Hello World!");

}
}
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· Looper.java

/* This program demonstrates the basic loop in Java. */
public class Looper {

public static void main(String[] args) {
for(int i = 1; i <= 50; i++) {
System.out.println(i);
}

}
}

· If fy.java

/* This program demonstrates the use of the IF statement */
public class Iffy {

public static void main(String[] args) {
for(int i = 1; i <= 50; i++)
if ((i % 10) == 0)

System.out.println(i + " multiple of 10");
else

System.out.println(i);

}
}

· Echo.java

/**
* T his program prints out all its command line arguments
**/

public class Echo {
public static void main(String[] args) {

int i = 0; //initialize loop
while(i < args.length) { //loop to end of array

System.out.print(args[i] +" "); //print each argument
i++; //increment loop

}
System.out.println(); //terminate line

}
}

· Reverse.java

/**
* T his program echos the command line arguments backwards
**/

public class Reverse {
public static void main(String[] args) {
// Loop backwards through the array of arguments
for(int i = args.length-1; i >= 0; i--) {

// Loop backwards through the characters in each argument
for(int j=args[i].length()-1; j>=0; j--) {

// Print out character j of argument i
System.out.print(args[i].charAt(j));
}

System.out.print(" "); // add space between arguments
}

System.out.println(); // terminate line at end
}

}
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· InputDemo.java

/**
* T his program demonstrates interactive input and output
* with a single line of input
**/

import java.io.*; // calls Java I/O modules
public class InputDemo {

public static void main(String[] args)
throws IOException {

BufferedReader in = new BufferedReader(new
InputStreamReader(System.in));

System.out.print("Enter a string: ");
String line = in.readLine();
System.out.println(line);
}

}

· FactQuoter.java

/**
* T his program demonstrates interactive input and output
* with multiple lines of input. It computes the factoral of a number.
**/

import java.io.*; // calls Java I/O modules
public class FactQuoter {

public static void main(String[] args)
throws IOException {

BufferedReader in = new BufferedReader(new
InputStreamReader(System.in));

// loop forever
for(;;) {

// display prompt
System.out.print("Enter number: ");
// read line
String line = in.readLine();
// if end-of-file or if user types 'quit' end program
if ((line == null) || line.equals("quit")) break;
// Try to parse user's input
try {

int x = Integer.parseInt(line);
System.out.println(x + "!=" + Factorial4.factorial(x));

}
// generic error message
catch(Exception e) { System.out.println("Invalid input"); }
}

}
}

· FactComputer.java

/**
* T his program computes and displays the factorial of a number
* s pecified on the command line. It handles exceptions (that is to
* s ay, user input errors) with a facility called TRY and CATCH.
* When an error occurs, the method THROWS the error, and the CATCH
* method handles the error.
**/

public class FactComputer {
public static void main(String[] args) {

// Try to compute a factorial. Errors handled below
try {

int x = Integer.parseInt(args[0]);
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System.out.println(x + "!= " Factorial4.factorial(x));
}
// User forgot to specify an argument
catch (ArrayIndexOutOfBoundsException e) {

System.out.println("You must specify an argument");
System.out.println("Usage: java FactComputer <number>");

}
// Argument is not a number
catch (NumberFormatException e) {

System.out.println("Argument must be an integer");
}
// Argument < 0 - error message from Factorial4.factorial()
catch (IllegalArgumentException e) {

// Display message sent by factorial() method
System.out.println("Bad argument: " + e.getMessage());

}
}

}

12.3.6 Java Applets

12.3.6.1 HTMLto Call Applet

<APPLET codebase=" directory" code="Progname.class" width=200 height=50>
<B>This message is displayed if Java is not available on the browser<\B>

<\APPLET>

The codebaseparameter is optional.Most of the time Java bytecode ®les are placed in a single

repository on a server so to make them available to all the pages on the server. If, however, the

.class®le resides in the same directory as the HTML code, this parameter is omitted.You may

also adjust the width and height of the applet display window as desired.

12.3.6.2 AppletCode

As you are writing a Java applet, you are actually extending an existing class named,

appropriately enough,Applet. Thus the standard Main() method form is not used.Following is

the infamous and deprecatedHello, World! as an applet.

/* Hello, World! */
public class HelloWorld extends java.applet.Applet {

public void paint(java.awt.Graphics g) {
g.drawString("Hello, World!", 100, 25);

}
}

This particular example takes advantage of several Java tools such as AWT (Abstract Windowing

Toolkit).
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12.3.7 Java Information

Obviously there is much more about Java than can be discussed in a book such as this.

There is a very good Java tutorial atjava.sun.com/docs/books/tutorial/.

12.4 Summary

This concludes the brief look at interactive web pages.You hav elearned that the

<FORM> tag sends data to a program running on the server. The server then processes that data

and (optionally) sends a response to the client.Java is used to provide pop-up applets and other

animation on a web page.Many applets are available for download, or you may decide to write

your own.
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APPENDIX A

Glossary

Not every term is de®ned in this glossary. As an example, the communication terms from
Chapter 2 are not to be found here.When in doubt, check the Table of Contents.
Analog Avalue which can be continuous between an upper and lower limit. As an

example, a traditional clock is an analog instrument in that the second hand
can be used to measure any value in a speci®c second (1/4 second, 1/2 second,
1/100 second, or any of an in®nite number of possible measurements).
Contrast this to a digital measurement which has discrete numbers rather than
a pointer going around a dial.

ASCII This is a standard code for translating a group of 7 or 8 bits into a speci®c
character. The original ASCII code used 7 bits which could be used to de®ne
128 different characters.Later systems used 8 bits which allowed for 256
characters. Thereare several "Extended ASCII" character set de®nitions in
the industry. In all cases the ®rst 128 characters are the same with variations
in the last 128 characters

Backup Theprocedure of copying the contents of a hard disk onto either ¯oppy disks
or a tape.This is a boring process that, once needed, is of the greatest
importance.

Baud Ameasure of data transmission speed on a telephone line.For all practical
purposes, one baud equals one bit per second.

Bit "Binary Digit" which is a switch with two possible states, on or off. All
computer data is eventually stored as a collection of bits.

Bulletin Board System A public access computer used to share ®les, chat rooms, and the like.
America Online (AOL) is an outgrowth of this concept.For the most part the
Bulletin Board was superceded by the World Wide Web.

Byte A grouping of eight bits.By using eight bits as the basic building block, a
computer designer can have an easier time in programming the system to
work.

CD-ROM A compact disk, such as used on a home stereo system, can hold an enormous
amount of data.The same technology which gives such wonderful results for
Beethoven's Fifth Symphony will also write data the computer can
understand. (Audiocompact disks are digital, that is, they use computer
technology to store the recorded music.)A CD drive on a personal computer
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can not, typically, write a disk, only read it.Therefore the whole combination
of CD and drive is referred to as a form of Read Only Memory. Howev er, a
CD-RW can both read and write compact disks.Such a drive may still be
called a CD-ROM.

Clip Art Pictures which are available for various presentation graphics packages.
Some companies specialize in artwork for speci®c industries or activities.

Computer Virus A program which is designed to randomly vandalize a computer system and
data. Thebest defense is to never use a program with which you are not
completely familiar. Virus programs ruined the whole idea of shareware and
freeware.

Con®guring Dependingon the computer system and peripherals, this may involve setting
physical switches in the computer or running a start-up program to inform the
computer of attached devices such as various disk drives.

CPU CentralProcessing Unit, the "brains" of the computer. After all is said and
done, the CPU does all the work, everything else simply supports this unit.

Daisy Wheel A printer that uses type elements set on a disk which resembles a daisy in full
bloom. Theprinter may be slow but the print quality is outstanding.

Database Anorganized collection of information with various ways to access the
information.

Decode Stepin the communication process where the receiver actually processes the
data received so to make sense of it.

Digital A measurement in discrete numbers.If a digital watch can show 1/10 second
measurements, there is no way to use it to show 1/100 second increments.

Disk A device that is analogous to a phonograph record that allows fast "random
access" to large amounts of information.

Diskette Anothername for a ¯oppy disk. Normallythis is a circle of Mylar which is
coated with a special iron oxide that can be used to store information
magnetically.

Dot Matrix A printer that uses a vertical line of small wires which are pressed into the
ribbon in different con®gurations for different characters.The effect is like a
lighted sign used in advertising, where a group of light bulbs are used to
de®ne a character.
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Electronic Mail A really neat way to save on postage stamps and get a message from point A
to point B quickly. As long as the recipient of the mail will check the mailbox
occasionally this can be quite ef®cient for passing ®les and messages.

Encode Theprocess of taking a thought and rendering it into words, pictures, sounds,
or some other form which may be communicated to another person.

Files If a disk is thought of as a ®ling cabinet, a ®le is a single ®le folder in a drawer
of the cabinet.Each ®le has a unique name within the ®ling cabinet.

Floppy Another name for a diskette.

Fonts Someprinters can produce various styles of print, such as bold and italic.
There are also different type faces such as Gothic English, Times Roman, and
Helvetica.

Freeware A program which is legitimately free for the taking.A programmer may write
something simply for the joy of the writing and is willing to share the results
of his labor with the world.

Gates Thebasic building block of computers is the bit.Gates are used to turn bits
on and off as needed. They come in several ¯avors, AND, NAND (not-AND),
OR, NOR (not-OR), and NOT.

Graphics Any application on a computer that uses pictures rather than words or
numbers.

Guru "OhWise One, why does my printer not print?"This is nothing but a
computer specialist Gurus may be capable in general questions, or
exceedingly competent in one speci®c area of data processing.A guru is
normally not self proclaimed but appointed by acclamation.

Hard Disk A i ron oxide coated metal circle which is used to store data.As with a ¯oppy
it is analogous to a phonograph record.

Hardware Thephysical computer and associated equipment.

IDE Integrated Drive Electronics. Thisis an interface standard for hard drives,
tape drives, and CD drives.

Idea Thatthought which is new, unique, or different. Ideasneed to be
communicated, else they wither on the vine and die.With communication,
however, ideas are passed from person to person, in¯uencing behavior or
enhancing the very existance of the world.
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Interface Themeeting place of person and machine.Typically the interface is either
graphical (such as Microsoft Windows) or command line (such as the Unix
shell). However, the interface may be lights, sounds, or other types of signals.

Ke y This database term relates to a unique identi®er within the database record.A
primary key, the basic identi®er for each record, may be produced by joining
several ®elds together, or it may be a single entity. A foreign key is the ®eld
which links two tables together.

Kilobyte (K) A collection of approximately 1000 bytes.(Actually 1024, because of the
binary arithmetic involved in de®ning computer addressing.)

Laser Aprinter based on various personal copiers which uses a laser beam to
transfer data to a printed page.

Linux A delightful operating system written by Linus Torvalds as an exercise in
learning about operating systems.Seeing it is released as Open Source, it may
be freely copied.It is essentially a UNIX operating system clone.

Mainframe Abig computer with exceedingly great capacity. With the capabilities of
modern CPU chips, the advantage of a mainframe is no longer speed or
memory capacity, but the I/O capabilities of the system.

Media Thepathway of communication.

Megabyte 1,000,000bytes (approximately).

Megahertz (Mhz) A measurement of clock pulses in a computer. 1 Megahertz equals 1,000,000
clock pulses per second.

Modem Adevice used to transmit digital data over an analog telephone line.The
word comes from "Modulator/Demodulator."

Mouse Apointing device which allows the operator to move a unit about the size of a
Dove ice cream bar on the desk and move the cursor on the screen.It is
especially useful for drawing.

Network A collection of computers which can talk over telephone lines (or other links).

Noise Anything which interferes with the transmission of information.Certainly
unwanted sounds fall into this category, as do excessive graphids, poor color
choices, or electrical interference on a computer network.

On-Line Datawhich is accessible on the screen rather than as a printout.
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Operating SystemThe program that actually runs the computer.

Optical Scanner An input device that allows the operator to lift a picture from a paper and
place it on the screen or in a printout.There are possible copyright problems
with using a scanner, so some care is needed.

PC, PC/XT, PC/AT In the narrow sense, the PC, PC/XT, and PC/AT were IBM Personal
Computers. Inthe wide sense, these refer to computers compatible with the
IBM PC and follow on systems.

Random Access Using the analogy of a phonograph record (or Compact Disk player), being
able to play song three without listening to song two.

RAM RandomAccess Memory:Memory in the computer system which can be
written and read in a non-sequential manner. Byte 145 can be read after byte
763 and before byte 1024.

Receive Obtaining data from a media.At this point the data has not yet been
processed.

Records Ifa ®le is considered as a ®le folder in a ®ling cabinet drawer, a record is a
piece of paper within that ®le folder.

ROM Read Only Memory:Computer memory which is written by a vendor and can
not be modi®ed by the user of the system.ROM can contain such things as
the de®nition of each computer instruction, various parameters so the
hardware can run, and the serial number of the computer.

Shareware Similarto Freeware Shareware can be freely copied, but the programmer
expects a donation to be sent if you decide to use the program.

Software Theprograms which run the computer (Operating System) or form the basis
of an application, such as a database manager.

Spread Sheet A numerical scratch pad that is organized into rows and columns of
information.

Tape Drive A peripheral device that uses a tape cartridge to store data.

TCP/IP Address Every computer connected to the Internet has an unique address.The TCP/IP
addressing scheme allows computers across the world to communicate.

Transmit Sendingan encoded idea onto a media so that someone, somewhere may
bene®t.
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User Group An association of people who all run the same type of computer packages.

User Interface Theset of commands and keystrokes (or mouse movements) that allow an
operator to direct the computer in a given task.

Word ProcessingA program that includes an editor and page format module that is used to type
letters, term papers, sermons, or anything else that requires words on a printed
page. Someword processors are able to check spelling and grammar.
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APPENDIX B

Of Bits and Bytes

All digital computers are based on a simple concept of an ON/OFF switch.The switch is
called a BIT, which stands for Binary digit.Because the switch can only have two states, by
itself it is almost useless.But a group of switches, a bunch of bits, can indeed be used to
represent data.For convenience bits are grouped into batches of eight, which equals one byte.
Four bits is called a half byte or nybble. Abyte can have 256 different combinations of on and
off bits, meaning a great amount of data can be represented in one byte.

Because errors can creep in while reading a string of zeros and ones, the value of the
individual bits, a numbering scheme based on 16 digits (the square root of 256) has evolved for
use in the computer. Looking at a group of four bits, we can easily see the translation from
binary representation to the 16 digit scheme, called hexadecimal.

Binary and Hexadecimal to Decimal Conversion
Bits Hexadecimal Decimal

0000 0 0
0001 1 1
0010 2 2
0011 3 3
0100 4 4
0101 5 5
0110 6 6
0111 7 7
1000 8 8
1001 9 9
1010 A 10
1011 B 11
1100 C 12
1101 D 13
1110 E 14
1111 F 15

0001 0000 10 16
0001 0001 11 17
0001 0010 12 18
0001 0011 13 19

. . .

. . .

. . .
1111 1110 FE 254
1111 1111 FF 255

By convention and agreement, the various con®gurations of bits stand for speci®c characters.As
an example, the letter "A" in upper case equals the hexadecimal x'41' which is the binary b'0100
0001' while the lower case "a" is equal to hexadecimal x'61' or the binary b'0110 0001'.This is
de®ned by the American Standards Institute, and is called the American Standard Code for
Information Interchange (ASCII).
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APPENDIX C

ASCII Code

ASCII Character Assignments / Decimal - Hex Conversion
Dec Hex Char Dec Hex Char Dec Hex Char Dec Hex Char

0 00 NUL 32 20 SPACE 64 40 @  96 60 `
1 01 SOH 33 21 ! 65 41 A 97 61 a
2 02 STX 34 22 " 66 42 B 98 62 b
3 03 ETX 35 23 # 67 43 C 99 63 c
4 04 EOT 36 24 $  68 44 D  100 64 d
5 05 ENQ 37 25 % 69 45 E 101 65 e
6 06 ACK 38 26 & 70 46 F 102 66 f
7 07 BEL 39 27 ' 71 47 G 103 67 g
8 08 BS 40 28 (  72 48 H  104 68 h
9 09 HT 41 29 )  73 49 I  105 69 i

10 0A LF 42 2A * 74 4A J 106 6A j
11 0B VT 43 2B + 75 4B K 107 6B k
12 0C FF 44 2C , 76 4C L 108 6C l
13 0D CR 45 2D ­ 77 4D M 109 6D m
14 0E SO 46 2E . 78 4E N 110 6E n
15 0F SI 47 2F / 79 4F O 111 6F o
16 10 DLE 48 30 0 80 50 P 112 70 p
17 11 DC1 49 31 1 81 51 Q 113 71 q
18 12 DC2 50 32 2 82 52 R 114 72 r
19 13 DC3 51 33 3 83 53 S 115 73 s
20 14 DC4 52 34 4 84 54 T 116 74 t
21 15 NAK 53 35 5  85 55 U  117 75 u
22 16 SYN 54 36 6 86 56 V 118 76 v
23 17 ETB 55 37 7 87 57 W 119 77 w
24 18 CAN 56 38 8 88 58 X 120 78 x
25 19 EM 57 39 9 89 59 Y 121 79 y
26 1A SUB 58 3A : 90 5A Z 122 7A z
27 1B ESC 59 3B ; 91 5B [ 123 7B {
28 1C FS 60 3C < 92 5C \ 124 7C |
29 1D GS 61 3D = 93 5D ] 125 7D }
30 1E RS 62 3E > 94 5E ^ 126 7E ~
31 1F US 63 3F ? 95 5F 127 7F DEL
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