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"l think there is a wrld marlet for about G&womputers."
Thomas J. \&tson, Sr

1. Introduction

Electronic computers ka been around for close to 70 years, in one form or anoffex
earliest ones wereewy hard to program, were ¢g, and eceedingly fragile.Few people, in the
decade follving World War 11, sav the computer as an ubiquitous to8lathey some (Egured,
the military might iy a fev for ballistics research, and d¢grinsurance companies for GEguring
actuarial tablesGiven the difEculty of programming and thgense of operating these early
computers, such an outlook seemed reasonable.

Fast forward to 1969 when Intel produced their Erst "computer on a divgm’sistors and
integrated circuits combined to makomputers smallerThis Intel chip made a hand held
electronic calculator possibl®f course the Bomar Brain and other early four function
calculators cost tavweeks vages, bt the r@olution had bgun.

In 1984 the computer industry changed drasticdBM released the PC, a small, desktop
computer designed as a stand alone unit for a single AkbBough not the Erst micro-computer
the IBM PC made personal computergtienate. Afterall, it came with 128,000 bytes of
memory and tw 180,000 byte sopp disk drives. Butit could be &panded to 640,000 bytes of
memory with the purchase of the propepa&nsion cardsThat was quite pwerful, especially in
light of the competitions' maximum 128,000 byte memory and much legsrfad processor

Within months came the PC/Xa g/stem with more peer and a small hard @8. Soon
these 640k, 10 ngebyte hard dve wonders were on deskseeywhere. Thepersonal computer

revolution took of.
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All over the country computer enthusiasts seckto Radio Shack, Heathkit, and electronic
supply houses tody computer componentd.heir's was the task to determinewthe hardvare
worked. Computemagazines sprang up seeminglyemight complete with articles detailing
the fabrication of electronic dces and computer controlled items.

Business managers didlicare about the details of the haate. "Whaican the personal
computer do for the compg®' was the questionAnd at ®rst, there as no good answei hat
was wntil three basic tools were daoped. DarBricklin developed the spreadsheetisialc, for
mathematics and ®nancial modelingshton-Tate deeloped a database engine which ran on
personal computer haréwne. Wordstar deeloped a viable wrd processor

Thus vas created the personal computepl&ion. Inexpensve hardware coupled with
easy to use softave. Personalomputers became popular becausg ®ied a niche, praded a
solution to problems, and made people more progaicti

Soon after the big three applications wereettged for personal computers, the modem
and communications sofewe became a popular accessdgrsonal computers could share
information. BulletinBoard Systems and commerciaindors preided access to a wealth of
knowledge.

Companies desloped graphics and dseng packages, though in thediening these were
quite limited because of the computer hamdsv Presentatiographics programs such as IBM
Storyboard and Lotus Freelancavgway to Microsoft Pever Point, which is n@ the de&cto
standard in bsiness and classroom.

The modern personal computer has capabilities which greatied those of lge
mainframe computers just afelecades agoHigh speed data communications, high resolution

graphics, and lge online storage top the list of featuresiaken for granted.
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Today, more than aptime in the past, users\®a wde range of choices in sofane.
Dozens of programs areaillable in each cagory. Indeed, usersven havethe choice of
operating system for use on aeyi 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 makthe computer produci.

In most of the chapters you will ®naamples from seeral different programs to
accomplish a gen task. Mostof the time, thexamples will be dnan from two different
operating systems, Microsoftimdows 98 and Linux.These hee keen chosen becauseylaee
fairly common. When the gample systems are obsolete, the underlying concepts will still be
relevant.

We dhall not concentrate on the speci®ytrokes to accomplish agn task, for those
keystrokes change withvery release of a progranRather we dhall focus on the principles of
operation and the logic of the prograive sall also see thevelution of these programs from

the simple bginnings to the feature laden monsters of today
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| know that you belige you understand what you think | saiditjd am not
sure you realize that what you heard is not what | meant.
Anorymous

2. Communications

The computerin and of itself, is quitedscinating for some peopl&hey can wax poetical
for hours about the dérent speci®cations for memory chipsAND gate operation, and SCSI
vs. IDE. These are the people who can, at the drop of a hat, proclaimférentie between a
class A and class C TCP/IP address, or the proper sequence for wiring an RJ-45 pliigbon CA
wire. Without these people, thereould be no adances in computer science.

Most of the vorld does not see the computer as the end all and be aistedree. Mosof
the world sees the computer as a tool to accomplish speci®c tasks, tockkaus, and be the
conduit for information.

Foremost, the computer is a tool for communication.

2.1 Pocess

2.1.1 ldea

Communication bgins with anidea. How that idea comes toist, or hav that idea is
represented inside youwa mind is, for the moment, unimportaridepending on the idea, it

may be a picture, it may beowds, it may be a feeling oague impressionThe idea rists.
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Id0110010101100001
2.1.2 Encode
Although an idea has been comved, the process is just g@ning. Somehw the idea
must be transformed from a set of patterns in the brain to a form which can be understood by

others. Thigrocess we catncoding The ®nal form may be @rds, picture, music, or mime,

but it must be changed for subsequent communication.
_\l

’
'E\_

2.1.3 Transmit

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

the grandeur of the idea.

AVAVAVAV

2.1.4 Media

Thus the transmitter must ®t theedia chosen for sharing the idedhe media may be the
printed word, a picture, telgsion, a meie, or sound.For that matteranything which can be

used to communicate is an acceptable medium.

A
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2.1.5 Receie

Of course, a propeeceier is needed What use is sending a sneognal when no one
is around to seeWhat use is using computer graphics if the ongilable medium is the
spoken word? You can see, therefore, the transmittedium, and receer must match.

What can get in theay of communicationsAnything that interferes with the medium,
arything that causes "noise" or interference, will decrease the chance your message will be
receved and understoodConsider the computer web site that uses black letters on a dark blue
patterned backgroundlhe idea, transmittemedium, and receer are all present.Yet the

message is lost because of the visual noise.

0100100101100101ea

2.1.6 Decode

Which leads to the xéstep in the process, the stemletodingthe messageln the end,
we are using a language to communicaiet all language is written orevbal. Nineteenth
century England had a language which usesleis to signify certain emotionsgnternational
format road signs use pictures or icons to communidaébies use cries, and mimes use
motions in order to pass a message.
If I, as a recefer, an not schooled in the language used, the decoding process is doomed to
failure. Thisis why a kg portion of education is based on learningatulary. Indeed, mayn
studies are -ologies, such as theology or bioldgye su®x "ology" comes from the Greek

logot s (ogos), meaning "ards."
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2.1.7 ldea

This process, if communication happened propériggs us back to the basic ideldow,
however, another has a vision of grandeur which, before the communication happeisést] e

only in a single mind.

\ls
Y
Id0110010101100001 r\f\/\/\/ 0100100101100101ea

2.1.8 Thewhole Picture

Put the elements togethand the communications picture looksditais. Intuitvely we
understand this model angdiwith this model. We acknowledge the problems of encoding by
looking for the precise @rd with which to covey an idea. V¢ know the available transmitter
media, recefer combinations hee grengths and weaknessas/e even know decoding and
regeneration of the basic idea may be&diilt. Witness, if you will, the asperated parent who
asks, "What part of 'no’ dohyou understand?"

Implicit in the communications model is the idea of feedbddte transmitter and
recever change places, so to speakithout feedback, the transmitter has no clue that the

message ®as receied, much less that reser understood the message.
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2.2 Summary

The computer is a tool which helps in the encoding, transmission, mediumingeeid
decoding phasedt is a tool to help prepare written materials, visuals, and inteeacti
documents. lis a tool to collect and analyze data so to create useful informaswith every
tool, it may be misused and cause probleds with every tool, it may be properly used to
enhance the peer of the wielder

As we look at the arious tools @allable on personal computers, we will do so in light of
this communications modellVe will see hav to enhance the communication proce¥ge will
see hw others hae misused the tool to hamper communicatidmthe end, we shall ka a

better grasp of the peer of this tool to mad aur tasks, whatwer they may be, easier
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The dvision of responsibilities implied by all of this is admirably clean:
computers do arithmetic on bits of informatiddumans construe the bits as
meaningful symbolsBut this distinction is n@ being blurred, or at least
complicated, by the aéwnt of modern operating systems that use, and
frequently abse, the paer of metaphor to makeoomputers accessible to a
larger audienceAlong the way--possibly because of those metaphors, which
make an operating system a sort ofork of art--people start to get emotional,
and grov attached to pieces of sofare in the \ay that my friends dad did
to his MGB.
Neal Stephanson
In the Bginning was the Command Line

3. Userinterface and Softare Choice

3.1 Userinterfaces

In spite of what MrNeal Stephanson wrote, in thegb®ing the inteidice between the
computer and the human operat@smot a command linaiba switch; oractually, mary
switches. Switcheand wires.In the bginning there \&s no concept of the stored program
computer That came with the ark of John wn Neumann, and continued in the 1950s with the

Univac and other early computers.
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Shortly after the switches and wires came punched cards and punched papértapes.
cards were the ark of Herman Hollerith who deloped them for the 1890 United States

Census. Iseemed natural to use the cards for input to the comfegeer mistales could be
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made by punching cards rather than setting switches and plugging wires into a circuit board.
Computer scientists are creaibut dont like o recreate those things which already
work. Why should thg bother deeloping a nev type of terminal for a computer when the
Teletype Corporation made a perfectly goodide? Ifa Teletype could be attached to a
computer to control the operation of the systereng@unch cards may not be completely
necessarySo it was, in the early 1950s, computers were controlledebstyipes and electric

typewriters.

3.1.1 Commandine

The command line lgen with the adent of the €letype or electronic typeiter computer
console. Dependingn the operating system or the program running the comhuer
commands could be quite cryptiBecause memory &g epensve and scarce, programmers did
their best to conseevhat resourceThus commands were limited to single characters with one
or two operands. Br example, the commartty 382 onactivated a tape dvie an one lage
mainframe computeDUMP CEAJIL:CEAJQSvas a cebugging tool for an early time sharing
system. Suckommands made sense to the professional computer operatawgré quite
cryptic and not designed for the mass of people.

As computers gse in capability, even while shrinking in size, the command line intaré
was further deeloped. Commandsecame full wrds, or at least acrgms. PRINT, TYPE,
COPYare easily remembered and us&bme of the command names seem obscure, such as
GRER but that is simply an acrgm for "General Rgular Expressiond&ser’ In other words,
grep®nds a pattern of characters in a ®le.

Operating system documentation consisted of thick books which listed aleiladle
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commands, withxamples. Sucldocumentation is stilhailable, and quite helpfulThen net
time you are using a computer running the Unix operating system (owatigergich as Linux,
HP/UX, AlX, Mac OS-X) enter the commaingan marto see the manual page for than
command.

The following table gves the pros and cons of the command line iieet

Pro Con
Fast Cryptic
Reliable Oftemot intuitive
Easy to program
Easy to use
Does not use marsystem resources
Pawerful

3.1.2 GraphicaUser Interfice

As computer hardare became much morevpexful, researchers at the Xeroal® Alto
Research Center ARC) looked for other \ays to interact between the machine and. uSet
evey computer user anted to learn typed commandadeed, computer scientists were no
longer the only users of the system.

One of the ®rst general purpose uses for time sharing computer sysasriisatof tet
processing. Thos#ealing with tet processing applications were not interested in the computer
as anthing kut a tool to ma& their jobs easierSomething had to be done to simplify the
interface between user and machine.

Enter the graphical user intade (GUI). Controlled with a pointing deéce, the GUI uses
pictures (icons) rather than typedmds. Ofcourse, pointing to the icon still acdtes a written
menu rather than a menu of other pictures, so the GUI is not purely graphiteory

pointing to pictures is less intimidating than typing in commara$act, the pictures are not
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truly intuitive, so often a tet "balloon” pops up né to the picture toxglain its use.
A graphical user inteaite requires quite a bit of computingyas to be dective. It
requires more wrk to program, for the programmer must\pde menu choices fowvery
concevable use of the iconlt requires much more computer code to write, which means there is

more room for error in producing the user irgesd.

Pro Con

Seemingly intuitve Sow
Seemingly easy to use Comple
Limited in scope

3.2 Softwae Choice

3.2.1 Uselnterface Issues

Often times the choice of sofane is made in light of the operating systenser interlce.
A true "What Yu See Is Whatati Get" (WYSIWYG) vord processor orks best in a graphics
ervironment. Atext editor such as used in writing a programemks best in a command line
ervironment. Graphicgerminals requiredst connections to the host system, while character
terminals vork well with slav connections.

The bigger user inteate issue has to do with thaywou process information internally
Some people arexeoriented, some are visually orientéthose who are k& oriented hae
exceedingly great problems with a graphical user iatexrf Theibrains simply dort'function
well in an iconic emronment. Systemdevelopers understand this and often place pop-up labels
beside an icon toxplain its use.

Moreover, a ®@mmand line integce often is more peerful than the equalent graphical
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user interhce. Mostommand line intedces allav the user to group commands, making chains
of commands in nve and nosel ways. MS-DOSand the Unix ariants all hae "pipes" and
"redirects” which allavr the output of one command to feed the input of anotfieis capability
is simply not @ailable with a graphical user intade.

Most of the programs which use a graphical user exterh&e a ounterpart in the
command line intedce vorld. Thusthe choice of program becomes one of personal preference,

not of underlying command structure.

3.2.2 Softvare Quality

Of more importance is the issue of saite quality No program is perfectEvery
program reeects the sinful, imperfect nature of mankind, ¥eryeprogram is created by a
person. Onevould hope, hwever, that a program which is fefred for sale or general use is, in
fact, fairly well detugged.

This is not to say that each user will agree with the underlying assumptions of the
programmer Each program bears the imprint of the philogophthe design teamThey
determine what features to include, what featuregdlude. Thevery feature you need may not
be available in a gven tool because the designersvsaas utnimportant.

Thus the feature set for a program is one concern for @afteelection But the feature
set is not truly a quality issue.

Quiality issues include the stability of the progrardow often does it "crash” or cease to
function? Doedt reliably save information, or does it easily corrupt dat@€an nev versions of
a program read ®les created with oldersions of the same prograni®the program easy to use

with a logical, internal command structure, or does the user nést@ documentation to sio
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the proper ky droke? Isthe program well documented?oes the program accomplish the task
at hand?

These are questions of soéxe reliability Unfortunately most commercial softare
vendors do not pnade for a "test dxie" or even the ability to return a program once the box has
been openedAs you read most user agreements, you will ®nd yoe Ima rights to the

program, and the compawhich provides the program does not guarantee it wihework.

3.2.3 Reliability

We ae avare that computers crash for a number of reasBagier problems, blaauts,
and brevn-outs lead the list of non-sofane related crashe3here is little that can be done
about paver problems without spending ¢gr sums of monyefor an uninterruptible poer
source.

Thus we need to look for some additional features of the programs we choose for
accomplishing a gen task. The®rst feature is called autovaa At given intenals, the program
in question ta&s an internal snapshot of the dataingy a backup if the computer crash&f
course, that snapshot must be readiglable, or it is of no use.

The un-do and user error reeepy features are also importarBecause we are at the same
time saint and sinngwe will make an error while working with computer programsCan that
error be reersed, or hee we lost all our vork? Asimple un-do may kerse the dect of the last
command. Amore etensve wn-do will reverse a number of command®f course the more

extensve in-do means an error can be caught later in thr& wession and still beversed.
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3.2.4 Supporand Training

Computer programs breakomputer programs reeect the mind set of the programmer or
programming team, and may not be fully intteti Users need training and support tteefively
use programs.

Support for a computer program may include an online laeipty or an 800 numberit
may be a web site or a users’ group deaive documentation. Nanatter what form the
support taks, no program is complete without somtemal structure which is readily
accessible.

Herein lies the rubMost documentation, it seems, is written by the programmer who
designed and wrote the prograio one knas better har the male the program wrk, you
would think. But the program author also is making assumptions of commamnléahge which
are, in &ct, wrong. Everyone does not, iratt, knav that the Help &y is dways F1. Thus the
documentation praded with some programs iaifly useless.t may be a brief werview, or it
may be so detailed that no one can ®nd the one needed piece of information.

Online help systems are another probldvtany are simply an online cgpof the printed
manual. Therare no search engines piged, no indging, no usable table of content®n the
other hand are the cute help systems with talking paper clips or animated cartoon characters.
These help systems are long on entertainment arydstort on information.

Maybe the best bet is to ®nd a book about the progikttes such atnix for Dummies
may be sarcasticubthe content may possibly be what you neledparticular theIn a Nutshell
series published by O'Reilly and Associates aieetent reference arks. Especiallyn an age
where softvare manudcturers hesitate to pack manuals with their products, such books are

exceedingly important.
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A ®nal note on support issue¥our lalge softvare houses may not pide the best
support for a programTheir programs are not updated often so to curevkrroblems because
of the distrilution channel which thyeuse. Thebest support seems to be from thoselired in
the Open Source mement. Thg are exceedingly responge o questions, and certainly release
bug ®xes quickly. Open Source may be theawto go if you are looking for support for a

program.

3.2.5 Cros#latform Issues
When we think of meing documents and ®les across platforms, we conjure up images of
a Windows system talking to a Macintosh or a mainfrar@®wviously this is importantNo
computer ought to remain in asuum, 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 systemThis happens all too frequentbnd is a colossal aste of time, dbrt, and
enepgy. It shows a lack of planning and insight by the creator of the program, by thenddry
all concerned.
A step abee re-entry is the use of a scanner and optical character recogrti¢east the
system operator is not required to retype a documafith older documents which wereveein
a dgital format, the scanner prigles an easy ay to male the information wailable. Optical
character recognition is not fool proof wewver. It can be confused by dirty cpjflight type,
smudges on the page), poor font choice, and inappropriate drardettings.
Cross platform data transfer depends on ®les beiatable in a common formatThis is
easily prowides by saing important ®les aSEXT or ASCIl (American Standard Code for

Information Interchange)There are gry fav computers hilt within the last quarter century
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which can not makuse of tet or ASCII ®les. The davnside of using te or ASCII ®les is all
the pretty formatting which users spend timeeattgping can not be sad. Sucha snall price to
pay for data portability

Considerif you will, something as simple as an attachment to an e-mail messager
creates a document using MicrosofvM/ 2000 and attaches that document to a broadcast mail
message. Whauarantee does that usexvéde ®le can be read by all who reaeit? What
happens if a recipient is running an oldersion of Microsoft rd which can not open the ®le?
What happens if a recipient is running another operating systéra™essage is lost.

The better procedure baifis to sae the message as &t®le and include it in the body
of the e-mail messagdzvery recipient of the message can read the message, and the security
risks of a virus in a \Wd ®le are eliminated.

The othermajor concern is that of data longty. Some time before 70 A.D., Mattiv
the Exangelist, wrote his account of the life of Jesus ChBsteral fragments of parchment
which could be from Matthvé' s ariginal manuscript are in a British museuifhe handwriting
and language are still kmm, scholars can read therds written thereuponStone tablets dating
from well before the time of Christ ) been found and decipheredhat is data longaty.

There are man mary ®les which were produced on nyamary computer systems which
can no longer be readtither the storage technology has changed, or more frequéstly
program which created the ®le no longer rulkny programs which ran under Microsoft MS-
DOS could not run under Mtlows. So.too, programs which ran under Microsoftitlows 3.0
did not run under \Widows 95, 98, or 2000Thus the ®les mayxést, kut the programs to access
those ®les are lostWhat good are the ®les?

Storing your vork in the lavest common format, ASCII, means future programs ought to
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be able to access your informatioviou 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 asydn discuss the copight issues of softare. Unless
you speci®cally see theords "you may freely copthis program™ (or similar) you may not
share a program with otherSoftware, like a ok or painting, has a cgpght. Thecreator has
the ability to control the distriliion of the vork.

However, not all software coprights leae you without the right to share the program with
others. Thd-ree Softvare Foundation (wwwgnu.og) has deeloped the GNU General Public
License which allevs users to distrilite programs to other®Richard Stallman, the founder of
the Free Softare Foundation, beliees the best programs are those whose source code is readily
available.

All Microsoft programs hae a Icense which prohibits cgmg except for backupsMost
other softvare \vendors hee a smilar license. However, Microsoft and otherendors may ha
site license agreements which permit limitedydng in certain cases.

Linux and other GNU General Public License programs may be freely distiibut you
must also makthe source\ailable. 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 copng ary software, read the license agreement fully so that you are
awae of your rights and responsibilitie.you dont agree with the license, ddropen the seal

on the box or erelope containing the sofave. Makingcopies of softwre without the xlicit
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permission of the cgpight holder is illga and should not be done.

3.4 Summary

In this chapter we v& tbuched on tw very important issuesThe ®rst is the user
interface. Thesecond, softare quality Both issues cause people todakles, hae dvided
friendships, and are a continued source for discusdibis short chapter will not sadvhe
problem of command line vs. icoiYou must decide the tools you will use to accomplish the

tasks you hee & hand.
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Words! Words! Words! I'm so sick of vords!
Eliza Doolittle
My Fair Lady
IfanSandanlandan Oanda 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, ifalsoan Sandanland a G
And an HED spell side,
Theres mothing much left for a speller to do
But to go commit siouxyesighed.
Charles Bllen Adams
An Orthayraphic Lament

4. Word Processing andyppe Setting

4.1 TheGoal

Let's pause for a moment andgreup. You've keen looking at the highly capable central
processing units that )@ an inordinate amount of storageadable. Thelatest graphical user
interface is amazing, with the ability to rotate images, add notes, and do tricks that most people
will never need. Meanwhileyou are listening to MP3 ®les andveageat artvork at your
®ngertips all because your computer is connected to aretw

The processors, the user intaxés, the music, the advk are nothing bt a lunch of zeros
and ones.Those zeros and ones could represeyithamg, depending on koyou group them,
sequence them, and look at them.

Enter the ward processorUnlike the music and art programsry few people get
enthusiastic wer word processingAfter all, the program does nothingtiget letters and ovds
formatted and printed on a piece of papathat glamour does such a simple prograveha

Yet the printed wrd is the heart of ailization. Without words, without writing, without
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the ability to communicate across time and space, we could remi@in science or the arts.

Our goal is to put wrds on paper

Put another ay, our goal is to aganize a lnnch of zeros and ones so to represent
characters which are then combined together to foond wsentences, paragraphs, sections,
chapters, and book&very element of the writtenavd has a corresponding string of zeros and
ones which must be processed to enable communication.

Word processing, it can begared, bgan before the imention of the electronic computer
The Teletype used a series of zeros and ones to represent letters, thimgdhese strings of
numbers to tnael over lines or radio wves, to be receed and translated back into characters.
Both the sender and reeei needed to use the same code to represent each chaarztteoth
needed to kne when a string started and enddghgineers desloped ways of synchronizing
the sender and reeer, and designed a code which assigned a letter to a certain bit pattern.

The earliest codes used a group oe@s. Thiscode could represent the 26 letters of the
English alphabet plus\g limited control signals to format the outpWhere a group as ®we
bits long, only 32 characters could be representednbers were written out, as were limited
punctuation marksOne group of bits, called a byte, commanded #let¥pe to adance a line
of paperthe Linefeed, and nve the print head to the ®rst column, the Carriage Retérgpace
is also a charactess is the control to ring the &letype bell to alert the operator of an incoming
message.

The communications industry quickly realized that & ®&v byte was too small, so tlye
developed a seen hit byte which could be used to represent 128 characidris. s&en 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 puionds on paperAs we ae typing characters on the computer
keyboard, the characters are stored as a string of Tiitsse bits are sent to the printer
Interspersed with the characters are control codes to cause the printarcesalline on the
page, to mee the print head (logical or pkical) to the bginning 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 pririent changes, fon@mple, are nothing more than
codes sent to the printerCentral Processing Unit or Control Unit.

Thus our goal of placingavds 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. Theord processonasts to allav us to easily send characters to the printer and

control the output from that printer

4.2 ConceptPresented in History

In 1970, at a meeting at BelelEphone Laboratories, Naperville, lllinois, one of the
department headxglained the use his people made of the general purpose computer center
The Naperville complewas huilt to develop and support electronic telephone switching, so it
needed a lge amount of computing per. Included in the computer centeasvan IBM 360/67
running TSS/360, a compléime sharing system.

This department used TSS/360 to produce the documentatioarions telephone
switches. &xt processing sgd hundreds of hours in the production of setup and maintenance

manuals, not to mention design documents and program rigyassing a &irly simple tet
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processing program, this departmemnesdime and mong enhancing the support of thewme
telephone switching technolagy

The text processing softare, calledlypeset / Runéflooks foreign to the moderye
Where most people are used to a WYSIWYG (What Bee Is Whatat Get) vord processor
few would recognize the markup language used in this eamtg ywrocessorThe closest modern
equiaent is the Hyperta Markup Language (HTML) which is used to produce documents on
the World Wide Weh

Yet this early style of wrd processingVes on. Indeedit is the heart of all wrd
processing, including the WYSIWYG products. the Typeset / Runbprogram we ®nd all the

components of a @rd processor

4.2.1 Word Processor Components

At a minimum a wrd processor requires &wcomponents, an editor and a formatter
Dictionaries, spell cheeks, links to other programs, ashced formatting, and mail nggr are
extensions to the basicord processorThe editor and formatter are dwifferent programs and
may be called separatetiepending on the computer system used.

As an eample, theTypeset / Runbékoftware actually used twoommands. Theser had a
choice of editors, although in the early days of TSS tlaatliunited to a line oriented "comxte
editor” Only later were other editors written for that operating syst@mce the ®le &s
written, including formatter commands, tRenof program vas irvoked.

Unlike modern vord processors, the usersigpeset / Runéflid not hae control over

font size, italics, and the ik Theoutput deices, the IBM 1403 printethe Teletype, the IBM
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Selectric typeriter, were impact déces with characters cage on slugs of metalThey could,
however, control line length, mayins, and the other elements ndeefed by the limitations of
the output dece.

The concepts ofypeset / Runéfand even parts of its command structure Meaeen
presered in thenroff / troff / groff / xroff commands which are disttited with Linux and the
other Unix operating system cloneBhese "rof' commands roff being a contraction afinoff)
provide a good, cross platform capability for distiting system documentatio®ecause the
various Unix operating systenaxiants operate in essentially the sanag,\and because tlye
also run GNU (Free Softve Foundation) programs, documentation can be written once for

mary platforms. Thanancommand uses one of thaf processors to format its output.

4.2.2 Example

What doegroff input look like? Considethe preceding paragraph.

P

The concepts of \fITypeset/ Runoff\fR, and even parts of its command
structure, have been preservedinthe \flnroff/troff/ groff/ xroff\fR
commands which are distributed with Linux and the other Unix operating
systemclones.

Each paragraph is ma#t with the command ".P" and font changes are ethwith \fX
commands embedded within thetteCertainlymore etensve formatting is sailable, as shawn

in this book.

The initial setup for this book is as fols:

.deTP \"Definetop of page
.sp2
It6.5i
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I"Advanced Software Applications\\\\\\\nP*

.Sp

.S1214 \"Select12 pointtype with 14 pointline space
116.5i \"Definelinelengthas 6.5inches

It6.5i \"Definetitlelengthas 6.5inches

.nh \"Turn offhyphens

PE™ \"Define page footer

.SA0 \"Turn offflushright margins

.nrPt2  \"paragraphsindented aftereach paragraph break
.nrPs0  \"noadditional spacing before paragraphs

.nrLs0  \"spacingbetweenlistlevels

Is2 \"Setto double space

4.2.3 ROFF Today

Why might an author use a tool suchgasff in an age of gry capable WYSIWYG wrd
processors? Becaulee source ®les areval in ASCII they are completely portable.
Modifying thegroff codes to HTML (Hyperted Markup Language) is trial, making this book
available on a web siteThe tet can be read by grother program for arious purposes.
Examples in the #& can be cut and pasted into other authors' documents making their
formatting tasks easier

Sincegroff is actually a language, macros/edeen written to tad care of repetitie
formatting tasks.This book uses a set called "Memorandum Macr&thergroff macros are
used to formamanoutput, produce vig graphs, or praide alternatres to the Memorandum

Macros.

4.3 ClassiCEcatiaf Word Processos

We @an classify wrd processors based on their capabilities.

Typewriter | runof Word Star  MSWord | \Wbrd Perfect| Page Maler
| markup language WYSIWYG | onthe cusp | typesetter
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On the left we bgin with the lavly typewriter. With few exceptions such as the IBM
Selectric with its interchangeable type ball, the font and pitch of avtitpe were set at the
factory. You could adjust mgins and tabs,ui not much elseA typewriter was labor intense,
although it vas a great imprement over hand writing.

Continuing, we come to the early markup languagedvwprocessorsAs mentioned
earlier runoff users could not change the font characteristics of a docunu¢titgpbhad control
over most other aspects of layouthe big time seer in runoff was in editing and reisions.
Early word processing users did notveapell checlers and the li&.

By the early 1980s, with the aeht of the microcomputeword processing impred.
Programs such asahfl Star and Scriptsit were partially WYSIWYG, although that whiak w
revealed on the screen did not, ect, represent that whichaw on the pageUnlike earlier
programs, the carriage return (enteykmarked the end of a paragraphhus people who were
used to a type writeor even runoff were at a disadntage. Théeature which allved users to
ignore magins got may people into trouble because the ®nal product had formatting problems.
Dictionaries and spell cheeks were common on these programs, althoughtyipecally were
stand alone programs.

WYSIWYG word processing actuallyag deeloped in the 1970s on stand alonerds
processors produced byANG and IBM. The technology ®ltered into the personal computer as
the IBM PC and its clone€ften the vord processing programould have a peview screen
which shaeved hav the formatter wuld place the document on the printed pagaAMNA and
Word Perfect for MS-DOS arexamples of this approaclBecause personal computers were
being delvered with hard disks, the dictionary and spelling programs wergratesl into the

word processor
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As computer hardare deeloped, as processors gasfer and more memoryas
available, word processors became more complin a rue WYSIWYG word processor such as
Microsoft Word or later editions of W0fd Perfect, the formatter runs concurrently with the editor
Because the @rd processor is moa gaphical program rather tharxtdased, a representation
of the ®nal output can be placed on the screen at all tifffeste is a problem with this
approach, haever. 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 betweendwprocessing and typesetting because of
the capabilities of the prograntunlike Microsoft Word, StarO®ce, or OpenCice, Word Perfect
allows for tighter control of the outpuBooklet printing, graphics insertion, and font control are
more adanced than with maof the other the main streanovd processorsAlthough not
evay element of page layout is controlled by the uééard Perfect gies much greater
sexibility. Another marelous feature of \&fd Perfect that is lacking in most other packages is
the ability to see the formatting codeghis hearkn back to the days of the markup language,
but it also gves much better control\er the output.

Finally we come to the typesetting packages suctags Flaler, Quark, and Microsoft
Publisher These packagesvg tighter control er al aspects of the printed pagkideed, most
take the ®les from a wrd processor because yi®&velimited editor and spell check capabilities.
Professional publishers use these packages to desigizimag and nespapers. &+ the most
part, desk top publishing does not need the capabilities of such programs.

Yet even in the typesetting packages we will ®nd markup languafefonald Knuth, a
professor at Stanford,as writing a book on mathematicde was unable to ®nd a typesetter for

equations, so he ddoped a computer typesetter callesXT Laterprogrammers desloped



Advanced Softare Applications 30

extensions to &X, such as a set of macros called &4 Tand a bibliographprogram called
BibTeX. TheTeX package, including the MEBAIFONT programs, ally complete control wer
the layout of a page and each indual element.

Like goff documents, &X documents are stored as ASCIl ®I&ocuments written for

TeX processing seeral decades ago can be processed with the cureesibus of the program.

4.4 Advancedasks
Anyone who has arked for a short time with aavd processing program can produce a
letter or school paper using the preset programulist Butthe proper use of aawd processor
demands some thinking yaend that of using an electric typater. One of the hardest lessons to
learn is spaces, tabs, and returns are characters, not the absence of a. chamscspaces, tabs,
and returns mayndeed, dect your output in \&ys which you may notxpect.
Raise your right hand and repeadt/drd processing is NO a typewriter r eplacement!
Say it agin. Nav, what does this mean?
f Spaces, tabs, and returns ought toumgdad wheneer possible. Uséhe capabilities of
the word processor for formattingf you are compiling a table, use the table commands,
not spaces and tabs.
f Returns are needed only to mark the end of a paragraph in a WY SIVii3ovrocessor
f Use automatically formatted lists, etc., wheaigossible.
f Use headers and footers as appropriate.
f Use a standard style for all your documents.

You ae best semd by using a style manual such asRhbélication Manual of the
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American Psyoological Associatioror theChicago Manual of StyleIn using such a manual
you do not need to remnt the layout of your paper each time you wrikéany word processors
already dedult to theChicago Manual of Stylen regards to headers and ngams.

In regards to magins you vould do well to follav these guidelines:

Use Magin
Normal Allmagins 1 inch
Left edge bound Left magin 1.5 inches, others 1 ingh
Folded 8.5 x 11 landscape .5 inch magins, 1 inch "gutter”
2 column "navspaper" .Snch magins, .5 inch "gutter"

4.5 ABit About Printes

4.5.1 Theory

Printers come in a number of styles and capabilifiegact printers, such as daisy wheel
and chain printers, ke little sexibility in font selection and graphics outputitiprovide
outstanding print qualityDot matrix printers, another form of impact printem the gmut
from barely usable taxeeedingly high quality Dot matrix printers can, with the right ders or
programs, produce all the fonts, graphics, etc., you may Adeslprint mostly in black and
white, havever some were made that can print ivaecolors.

Non-impact printers include laser and ink-jet printefFeese are much more common
because the print quality ig@edingly good.Unlike an impact printerblack remains black no
matter the age of the print cartridgdon-impact printers are noted for graphics and color

abilities. Thg are more gpensve 1 operate, bt the print quality and <ability are worth the
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cost.

All printers logically work the same @ay. A printer tales a single character and completes
an operation on that charactéfostly that operation is placing the character in sequence with
other characters on a line of outp®ome characters, or character strings, are used to control the
printer, change fonts, eject a page, embolden a charaotthe lile.

Printer control strings are calledcape sequencbscause the ®rst character of the string
is theescapgASCII 27). Once the printer recsss an escape sequence, subsequent output will
be afected until the nd escape sequence is reeei Theescape sequence to print a énsal
12 point Italics font on a Hdett Packard LaserJet Il is:

<Esc>(8U<Esc>(s1pl2vs0b4148t

where <Esc> is the ASCII 27 Escape charadtdter the printer recges this escape
seqguence, all output will be in Wasal 12 point Italic font.

Some operating systems treat all output as graphics rather than charBloterthe font
selection need not match the fonts actuallylable on a printer Rather than printing a voof
characters, the printer is directed to print a series of dots which, in the end, becomes a picture of
the ®nished pageThis is still done with escape sequences, angstakuch longer to print a
page. Theadwantage lies in @orcing the output from the wacapabilities of the printer

The most sophisticated printers use a language d@d&dcriptto produce outputAny
Postscript ®le can be printed onydPostscript printer and ka the same outputAlthough
Postscript printers arexgensve, the use of Postscript i€k common.There is a Postscript
emulator Ghostscript, which runs under Linux, Unix,iNdows, and MS-DOS (and probably
other operating systems) which translates Postscript into tive tetguage of the printer

Using Ghostscript,\@n a low end dot-matrix printer can produce acceptable Postscript output.
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Another approach is to ha a peci®c printer dwer which translates standard requests into
the proper escape sequences for the prilfiecrosoft uses this approach for thendows
operating evironment. Thus ®le produced in Microsoft Wd ought to print the same onyan
printer connected to grcomputer running the samengion of Wrd. Thisis not alays the

case, bt variations are minimal.

4.5.2 Practice
As you are preparing documents, you ought tovmeaof the vay printers vork,
especially the concept of escape sequenggsry special font, bold, underline, or spacing
change you makin your document will, in the end, generate an escape sequenage®le which
undegoes constant change, such as a chunttetim, the number of font changes and special
directives which, in the end, cancel each other out becomes enorrBmg$. sequences can
cause untold grief as you try to ®gure outyithe selected fonts andfetts are not wrking.
Here is where the markup languageravprocessomsuch as grdf makes the most sense.
You adways knav what the formatter program will do, because you can see the commands for all
the escape sequencedthough you are not entering the escape sequence for the pyoueare
entering a directe  the formatter which will, in the end, generate those escape sequences for
you.
Word Perfect has a menu option, VRal Codes," which stves every formatter directie.
This feature mads Word Perfect a much easier product to use as you are ®ne tuning output.
Microsoft Word and Star@ce will shav some non-printing charactergjtowill not shav

all the directves to the formatter Thus you may hae ro idea what, in the end, Wwahe program
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is directing the printerThis may lead to a great amount of frustration.

By knowing how the printer vorks, you can better use the capabilities of yoordw
processing program to produce the output you de¥wa.can work with the underlying
hardware, not aginst it. In the end, this mads your job easieand frees you to useord

processing to communicate.

4.6 Bodhures

A common task, and one that oftexil$, is the production of brochures, programs, lea ets,
and church blletins. Theprogram of choice for such a project i®i¥ Perfect 6 or later because
it allows you to "subdiide" a page into columns orws. A subdvided document can be printed
as a booklet, which automatically collates the pages in proper, andgrauses the printer for

back to back printing.

4.6.1 UsingColumns
Lacking Word Perfect, anword processor which can handle columns can be pressed into
such duty The folloving two ®gures sha how to con®gure a Star@ce document for

landscape, column printing.

Page Style: Standard =
Organizer PaQEI Backaround | Header | Footer| Borders | Columns | Footnote |
~Margins————— — Page layout — Previaw—
Left [s0 = [al |
Right [s0” = |
Top I'SO" ?: —Numbering-
Bottom l,50" 3: L vl
—Paper format — Register—true
Letter 8.5 % 11 in *] ~ Porrait  Aiandscans A pctivate
width EW 1.00" = Paper source Rpference syl
Height  [g50" = l[From printer settings] ¥] [ &
’TI Cancel | Help | Reset |

This screen is selected with the FORMienu. Orthis ®rst screen you select the
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maigins of .5 inches, and the landscape paper orientation.

Page Style: Standard =i

Organizer | Bage | Backarsund | Header | Foster| Berders Columns | Footnate |

—Saeparator

—Calumns —Preview

Amount

—Column width
] 1 2 IC Line [Mone =]

width  fso” = fser = | = 4 s =

Spacing 1.00" 33 a'.

i

Top ¥

OK I Cance\l Help | Reset |

This screen is selected with the tabs on the top of the winttptoo, is part of the FORMA
menu. Hergou select tw columns and the column width&lse 4.5 inch columns for a éw
column brochureAllow 1 inch between columns whichvgs 5 inches when foldedBoth the
inner and outer mgms will be equal.

To devdop a brochure using columnsgroff, you would begin the ®le this \ay:

.PGNH \"No headeronthefirstpage

t11.0i \"headerlengthof11.0inches

.PGFORM 10.5i8.5i \"linelength 10.5inches, page length 8.5inches
.nh \"suppress hyphens

.SA1 \"rightmarginragged

.nrPt2 \"paragraphsindented after each paragraph break
.nrPs0 \"no additional spacing before paragraphs

.nrLs0 \"spacing between listlevels

.MC4.0i1.0i \"define 4inch columnswith 1 inch gutter

As you can see, setting up a brochure by using colungrefins quite a bit more wark
than with a WYSIWYG wrd processorConsider howeva, the level of features irgroff and

you can understand wfit is © much harder

4.6.2 Rge Order
If you are not using a program such asriVPerfect which orders booklet pages, you will
need to do this yourseliith judicious use of cut and paste, and possibtydiiting windows,

you can accomplish this fea®n 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 Fage Booklet
Left Right

8 1

2 7

6 3

4 5

From these ab@ examples you can determine the page order fgetabooklets.If you

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

4.6.3 GNUTools for Brochures

There is another ay to use grdfto make brochures and bookletdt combines the use of

several GNU tools to format, ordeand place the pages.

1.

2.

Createyour document with a normal editor

Format the document:

groff -mm Elename tempps

Orderthe document pages into book form:

psbooktemppstempbook

Placethe reordered pages side by side on letter paper (landscape orientation):
psnup -l -pletter -2 -s.6fmpbook >temp2up

Printthe ezen pages (you may need toveese order print these depending on the printer
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as in this gample):
psselect -e ‘temp2up | Ipr
6. Reinserthe paper from the pvus print command into the printer and print the odd
pages:
psselect -aemp2up | Ipr
Obviously this procedure demands that youeheontrol over the printey meaning it may

not work properly in a lab settingOn the other hand, some computer labstdaplex printers
(print both sides of the paper), so the psselect commamalg wot be neededn this case,
simply print the ®le, directing the printer to use the dxipig feature.(See the manual pages for

these commands for more information.)

4.6.4 OpenG#ce for Brochures

From at least release 1.1.0 of Ope®CH (http://wwwopeno®ce.og) this suite has had the
capability like Word Perfect, of printing brochure#. is slightly more complicated thanatd
Perfects goproach, bt still quite easy

The ®rst step is to select the PRINT menu.

-~ Print [%]
Printer
Name ]Generic Printer j Properties |
Status Default printer
Type SGENPRT
Location
Comment
™ Print to file
Print range Copies
= Al Number of copies 1 =
1" Pages 1 —
£ Sefertior lj‘.l 2l_|2 sl..|3 fu
Options oK ‘ Cancel | Help ‘

Select the printer RRPERTIES 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 pagel§.you have a diplexing printer smply print the
page. Ifyou dont havea duplexing printer you ought to select RIGHTAGE and REVERSE

for the ®rst printing pass, and LEFAGE for the second pass.

4.7 Ticks to Ty
- Often you can do intricate formating by using tables within a docuniebtes need not
have orders, although the folldng example is bogd to separate it from the pagehey

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 churchubetins.

| Hymn of the Day Salvation Unto Us Has Come LW 355 |

- Use constant width fonts such as Courier for numeric columns. way the columns will
properly align.

- Use proportional fonts forxeé Thismalkes the tet easier to read.

- Use a font with a serif such as1les Roman because yhare easier to read than a sans-
serif font.

- Avoid fangy 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 Washlurn Unwersity library in Topeka, Kansas, is an illustrated Bible called the
Washlurn Bible It was illustrated and illuminated by a former studehtimited production
run ensures the rarity andlue of the book Similar to the illustrations and illuminations of
Medieval Bibles, it is an ¥ample of the printed @rd as art.

Foremost our goal is to communicatas 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 printedipag®ise,

Dr. Edward R. Tfte calls "chart junk."



Advanced Softare Applications 40

How do we format for communicationThere are someevy simple guidelines.
- Remember the purpose of the output -- communication.
- Restrict your use of fonts and specidéets.
- Choose your base font wisely so togdahto account those with reading@ldulties

(dyslexia, etc.).

- Use plenty of white space (adequate gies) to gve the reades g/e an anchor

- Use appropriate colors, if applicable, to soothe yleeagd to communicateRrinting the
word "danger"” in a soft blue is inappropriate, as is printing "relax” in red.

- Use appropriate graphicgyttdo so with intelligenceMake aure the graphic truly ®ts and
clearly communicates.

These guidelines are typically part of a style guide, which you ought to be T$iag.
concepts of writing espoused by Strunk and White concerning writing style can be used also for
visual style.

Added after printing for &l 2004 Robert Bringhurst (1997, p.24), a noted author on
typograply, wrote:

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

- invite the reader into thexe

- reveal the tenor and meaning of theatte

- clarify the structure and order of thete

- link the text with other &isting elements;

- induce a state of ergetic repose, which is the ideal condition for
reading.

4.8.2 Dyslaics
According to seeral web sites, between 5 and 20 percent of the populatitersirom

some form of dysbda. Dysleics, simply put, hee a poblem with the printed ard. Concepts
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such adeft andright cause di®culty, as do certain letters such asier caseéb andd.

Although dysleics may hae trouble reading, theoften hare an outstanding sense for
spatial orientation.Their grasp of visual problem solving may be better tvamage. Most
develop exceptional coping skills so to be able to function in a reading society

Our goal is to communicatdf we can ®nd vays to help communication through the form
of the printed page, we ought to neaery effort to remwae reading roadblocksConsider font
selection. Adyslexia web site (http://wwvadyslexic.com/database/articles/fonts.html accessed
on 07/15/2004) says:

Serif fonts, with theirticks' and tails' at the end of most strek (as found

in traditional print fonts such asriles Nev Roman), tend to obscure the
shapes of letters, so sans-serif fonts are generally prefévia). 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 "o0o0"; "rn" and
"m". Thesize of the ascenders and descenders of letters{émes’ on
letters like p and b) is also important as madyslexic readers rely on
recalling the visual shape of awl due to poor phonologicalvareness. If
ascenders and descenders are too short the shape ofrthis wiore di®cult
to identify and can makreading slaver and less accurate.

The British Dysla&ics Association (http://wwwda-dysl&ia.omg.uk/) also suggests:

- Limit lines to 60 to 70 character&ines that are too long or short can put strainyase
- Use line spacing between paragraphs to break«tip te

- Use wide magins and headings.

- Use of boes for emphasis or to highlight importantttean be déctive.

- Avoid dense blocks of ¥ by using short paragraphs.

- Use bold to highlight. Italics, or underlining can raedke words run together

- Keep lines left justi®ed with a ragged right edge.
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- Use hullets or numbers rather than continuous prose.
- Don't hyphenate wrds that are not usually split in order to ®lIl up line ends.
- The space between lines is importaRecommendations suggest a leading (space) of 1.5

to 2 times the space.

4.9 Summary

In this chapter we & looked at the wolution and paver of word processing programs.
We havealso considered airly common, though comptdask of producing a multi-page
brochure. Finallye 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

| am the \very model of a modern Majgseneral,

I've information \egetable, animal, and mineral,

| know the kings of England, and | quote the ®ghts
historical

From Marathon to \Wterloo, in order catprical,

I'm very well acquainted, too, with matters
mathematical,

| understand equations, both the simple and
quadratical,

About binomial theorem I'm teeming with a lot o'ws,

With mary cheerful ficts about the square of the
hypotenuse.

ALL:  With mary cheerful facts, etc.

GENERAL: I'm very good at intgral and diferential calculus;
| know the scienti®c names of beings animalculous:
In short, in mattersegetable, animal, and mineral,
| am the \ery model of a modern Majgseneral.

ALL: In short, in mattersegetable, animal, and mineral,
He is the ery model of a modern Majd@seneral.

W. S Gilbert
The Piates of Bnzance

5. Spreadsheets

5.1 History
Let's begn with Dan Bricklin's account of the history of igiCalc.

The idea for the electronic spreadsheet came to me whds aw
student at the Haard Business School,onking on my MBA degee, in the
spring of 1978.Sitting in Aldrich Hall, room 108, | wuld daydream.
"Imagine if my calculator had a ball in its backglia mouse..." (Ihad seen
a mouse preiously, | think in a demonstration at a conference by Doug
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Engelbart, and maybe the AltoAnd "..imagine if | had a heads-up display
like in a ®ghter plane, where | could see the virtual image hanging in the air
in front of me. | could just mae my mouse/leyboard calculator around,

punch in a f&s numbers, circle them to get a sum, do some calculations, and
answer '10% will be ®ne!™(10% was alvays the answer in those days when
we couldnt do very complicated calculations...)

Eventually my vision became more realistic, and the heads-up display
gave way to a normal screer.he mouse @&s replaced in the ®rst prototype
by the @me paddle of the Apple ]J[You could move the cursor left or right,
and then push the "®re'tition, and then turning the paddlewid more the
cursor up and den. TheR-C circuit or whateer in the Apple ][ was too
sluggish and my pointing to imprecise, so | switched to tloeatvow keys
of the Apple ][ leyboard (it only had 2) and used the space bar instead of the
button to switch from horizontal nvement to \ertical.

| created that ®rst prototyperer a weelkend on an Apple ][ | borreed
for the purpose from Dan Fylstra of Personal Saftylater our publishet
wrote it in Apple Basic.lt did not scroll, yet, bt 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 thalwe of ®nancial forecasting, made a
deal with my friend Bob Frankston and mEhe basic deal as worked out
during dinner at Jace Chers Restaurant in Cambridge, MA, near Fresh
Pond. Boland I would create the program, as authors, and ©amhpalry,
Personal Softare, would publish it. This "author/publisher" arrangement
became popular in the PC industBersonal Softare would pay us 35.7%
of their net gross for normal sales, and 50% for OEM sdlbs was based,
as | remember it, on an initial price for the product egent to the Tl
calculator that s popular at Haard ($34.95, | think), less some costs, and
then splitting the pro®t by some percentagbe OEM sale percentage
re ected the diérence in costs and otherctors.
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The original \fsiCalc program contained maof the same elements of the present day
spreadsheet such as Excel and Steg®fCalc. Although the latter include greater contreko
fonts, formats, and graphics, in essence the spreadsheet is still a program for doingerepetiti
arithmetic. Theabove fcture, talen from Dan Bricklins web site, is from the igiCalc
reference cardShovn are the rews and columns of the spreadsheet, and the ability to look at
two sections of the spreadsheet at once.

Unlike word processing, the spreadsheaswssentially a meform of program.Word
processing had replaced the typer and had simpli®ed editing of documentst bad done
little new. The spreadsheet, Wever, gavea new way of looking at numbersindeed, this \as
the program which brought the personal computer irdee$ and homes.

Once the electronic spreadsheeswdeeloped, others sought to imp® the product.In
1983, Mitch Kapor deeloped Lotus 1-2-3Lotus was more than just a spreadshdetvas ®rst
adwertised as an "intgated package" of three applications, hence the n&irg, of course, as
the spreadsheeSecond was the ability to generate graphs from the spreadsiéet was the
ability to manipulate the spreadsheet as a simple database.

As an aside, visualizing a database table as a spreadshestpediect sensél he formal
de®nition of relational databases, which will beeed in a subsequent chapterggests the
database is a table ofwe and columnsAlthough Lotus vas not a relational database, it
provided data manipulation commands, sorts, searches, andehe lik

With the adent of the IBM PC and Lotus 1-2-3, the personal computer became a ®xture in
of®ces. Notonly did Lotus g¥e a geat set of functions to the spreadsheet, tiseiBM PC
provided greater pmer than the Apple ][ and earlier Z-80 based systems running the CP/M

operating systemLotus 1-2-3 became one of the best selling computer programs of all time.
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Other companies brought out competing produBistland Quattro, Microsoft MulitPlan,
and Rperback VP Planner were just three of the spreadsheets in gene@bomewere
compatible with Lotus 1-2-3 in that ®les and macros could be sh@#ers were not

compatible, bt similar in function.

5.2 Natue d Numbes
What is a number®r better yet, he are numbers usedRumbers are not all created
equal, nor are thyedll used in the sameay. A typical statistics tebook will, probably
someplace in chapter 1, de®ne the four basic uses of numiierse are:
- Nominal
- Ordinal
- Interval
- Ratio
Of the four uses, only inteaVand ratio preide meaningful data for manipulating in a

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

Nominal refers to numbers used as a naméouse, an automobile, an airplane design may be

designated with a number rather than a na@eas Jean Luc Picard might s&g that not
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correct Number One?Nominal numbers he essentially no signi®cance as numbers.
Manipulating nominal numbers in a spreadsheet is meaningless.

Ordinal numbers are used to place items in agoaye Is a €£cond lieutenant arth half of
a @®rst lieutenant?s a third grade student three times smarter than a ®rst grade student?
Obviously, these numbers are meant to denote a ranking, dxden themseles the numbers
can not be manipulated.

Not so with interal and ratio numbersAn intenal has a kmen distance betweeralues,
but an intenal has no ®&d zero point.As an @ample, zero dgrees Bhrenheit is an arbitrary
®gure. Thuswve can not say that 20glees Bhrenheit is twice as cold as 4@Qdees Rhrenheit.

A ratio numberlike an intenal, has a knen distance betweeralues. Unlilke an intenal,
a ratio also has an absolute zero pot00 has half theuying paver of $200.

Both intenal and ratio numbers can be manipulated with a spreadsheet and return
meaningful information.Both can be graphed to stadrends, to sho relationships. Thusg
spreadsheet is used tork with intenal and ratio numberdOther uses of a spreadsheet, such as

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

5.3 BasicConcept

The spreadsheet is a matrix oiveand columnsAt each intersection of awoand
column is a cell which can contain a label, a constant, or a forfrukome 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 folling screen shots, the basic form of the spreadsheet has not

changed. Th@rst screen shot is ofisMCalc running in a DOS compatibility box under
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Windows 98. Lotus, which purchased the rights tsiZalc, has allewed Dan Bricklin to
distribute this cop for historical purposesThe executable ®le is under 28,000 bytes.
In all three screen shots notice the basicand column layout.Certainly both Excel and

StarOf®ce Calc hae nore extensive ommand icons surrounding the basic spreadsheet.

The Microsoft Excel spreadsheet lookslikis:
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Here is a screen shot of the Sta®@0©é Calc spreadsheet.
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5.4 CellContents

5.4.1 DatéEntry
Each spreadsheet program idetént. InLotus 1-2-3 and Quattro, the deft behaior
says ag number bgins an arithmetic operation, while a letter or special charaa@rde tet
string. You may precede a cell reference with a plus sign (+) as needed.
In Excel and Star@ce Calc, gery number or formula is preceded with an equal sign (=)
otherwise the entry is considered a label vt $&ring.
You'll need to check the documentation on other spreadsheet programs to detewnine ho

they work for data entry

5.4.2 CellReferences

Normally a cell reference is a combination of letter and numbee upper left cell is Al.
Depending on the spreadsheet, you mase lwalls 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

21 30

3| 5

which adds the contents of cells A1 and Adu shall notice the Brmula is +A1+A2, the actual

contents of A3.
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When you cop a cell with such contents to awdocation, the cell references change to

re ect the meement.

Formula: +B1+B2
A B | C

1| 20| 25

2|1 30| 3B

3| 5 | 60

Occasionallyhoweve, you desire to &ep the original cell referencé@his is done with a
absolute reference, typically noted as "$A$Thus as the cell contents are copied, the

references remain stati?dou shall see ha this works in the gample which shortly follas.

5.4.3 Formulas
There should be no surprise that the spreadsheet cell can contain either a constant or a
formula. Aformula tales the contents ofvious cells and combines them to obtain an answer

The mathematical operators are typically:

Operator Action
+ Addition
- Subtraction
* M ultiplication
/ Division
A Exponentiation

5.4.4 Functions
The designers of theavious spreadsheet programs quickly realized that usensl wesire

to accomplish some common tas&ome are ery simple, such as taking theeeage of a list of
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numbers, or summing a range of numbers, or ®guring the cosine of an a@hgte.are literally
hundreds of bilt in functions avaiting your use andxg@erimentation.

Because thearious spreadsheets are all a bitedlént in detail, listing the functionsonld
be a vaste of your time A function which gists in StarO®ce Calc may nobtast in an early
version of Lotus 1-2-3.

Functions can be brek davn into seen areas:

- Database

- Date and time
- Financial

- Logical

- Mathematical
- Statistical

- Text

Examples of thearious function types include:

Database Functions

DCOUNT numbelof items matching criteria

DAVERAGE average of a gien range

DSUM sumof a given range

DMIN / DMAX | return minimum or maximumalue from a range
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Date / Tme Functions

DATE (T
Today's chate, typically returned as axtestring.
However, in SarOf®ce (and other packages) this function

is used to input a date and transform it for computatio

n.

T

DATEVALUE

internalrepresentation of agn date

TODAY

{T

Returns today date in either a t& string or internal

representation

T

WEEKDAY

Returns the number of the day (ie., Sunday 1

Financial Functions

PV presentaue of an annuity

PMT paymentalculator

RATE | yieldrate calculator

Logical Functions

TRUE testscondition to see if it is true

FALSE | testondition to see if it isdise

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
Pl returnsvalue of Pl = 3.14

SIN/COS /AN | sine,cosine, and tangen

ROUND roundssum of \alues
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Statistical Functions

COUNT returnsaumber of alues in a list
AVERAGE | aerages a range

MODE returnamode of a list (most frequenalue)
MEDIAN returnsmedian of a list (centralaue)

Text Functions

UPPER changeext string to upper casge
LOWER | changesext string to laver case
LEN returnslength of tet string

5.5 Example
Folowing ary business trip you need to repoxpenses so to get reinmtsed. This
example spreadsheet is such apense report for a mythical trip from the Madukee area to
Fort Wayne, Indiana.You'll see a bit of a break on the room, and standard costs for meals.
We kegn with a blank spreadshedn this example we are using Sta®de Calc, nt you

can do the same basic spreadsheet wigtpesgram.
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The deéult page format is typically portrait, so want to change to a landscape
orientation. Heregsou may wish to wrk on the mayins, ut the deults are typically ®ne for a

spreadsheet.

Because most of the entries for this spreadsheet are mometaxyght to use a ®d, two

decimal numeric formatin StarO®ce Calc and Excel you can select cells for formatting by
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holding the left mouseufton and dragging to mark the rangeolumn G does not get thedw
decimal place dellt because it contains mileage data, and the IRS doesp®sut §ou to report

to the nearest tenth.

Next we format the tet for the labels.This is optional, bt | like the look of right justi®ed

labels on numeric columngt times such right justi®cation impves communication.

Now we ae ready to enter the initial data, the non-repeating elements of the spreadsheet.



Advanced Softare Applications 57

Pay attention to cell G3, because it is actually a numeasioe for the subsequent mileage
reimbursement calculationif you male this spreadsheet a template, this numbmuld/be

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

The following screen shot shothe diference of numeric references after applying the
®xed, two decimal point format.The data in the pwous screen shot and this screen shot are not

changed.
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Now we ad the mileage formulalNote 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 mileagarsgimbnt rate
will be used for all calculationsAlso, the mileage rate is 32.5 cents per mile, so the contents of

G3 are drided by 100.
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Here the mileage formula is copied to the otharsras 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 neeéfghlighted in the contents area of
the screen shot is the total column foraegirow. You'll note the formula is:
=SUM(C4:G4)-F4

We aubtract F4 from the total for that is the milessétad, not the cost of those miles.
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Finally H4 is copied to the otherws, and the spreadsheet is doAecording to this, said

trip to Fort Wayne cost someone $391.38.

5.6 Geneating Graphs
Since the introduction of Lotus 1-2-3, graphing has beamaimportant part of the
spreadsheet programll sorts of ®gures are graphed, such as sales, school enrollment,

populations, and the &k Any non-random sequence of numbers can be graphed in man
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different ways. \éll, actually a random sequence can be graphed, wbthdre is little need so

to do.

5.6.1 Example

In this xkample we shall generate a sinewsso to shw the principles of graphingThis
time well work with Microsoft Excel.

We begn with an empty spreadsheet as before (no need o \who hav that looks,
you've en plenty already).

Enter a zero (0) in cell Al.

Select the range from Al to A25 by holding the left moug®h and dragging the cursor

from Al to A25. We sall nav ®lIl the range with numbersThis is done by selecting EDIT /
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FILL / SERIES. In the check box which comes up, set the STBERPUE to .25. This gves a

nice linear run of numbers for us to generate the savew

Now enter =SIN(A1) in cell B1 and cgpB1 to B2 through B25.
At this point we are ready to generate the grapélect INSER / CHART to begn. In

this check box select LINE as the graph type.
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Just by follaving the dedults (with which you canx@eriment later) you can seearfy

usable graph can be produced.
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Please beveare that graphs may obscure data rather thptam it. I've dready
mentioned the wk of Dr. Edward R. Tfte The \lsual Display of Quantitative Informatioand
other such booksHe used the term "chart junk” to describe yneomputer generated graphics.
Be careful at this pointLater, in the section on Presentation Graphics, we shall discuss some

basic layout issues.

5.7 Summary
In this chapter we va& looked at the history of the spreadsheet and some basic rules for
spreadsheet manipulatiokVe havebarely scratched the sade. Br more information, consult

either the printed documentation or the online help system for the spreadsheet you are using.
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The paver to create is the p@r to destrg

TSS/360 Tme Sharing Support System manual

6. Programming Visual Basic

6.1 Introduction

Now that we hae looked at vord processing and spreadsheets, you meg &ene
guestions about the programi$Vhy can't this program dx?" is a common concern.

The authors and programming teams whickehgven us these programs arevare of the
limitations of their vork. Of®ce application programs (wd processing, spreadsheet, database,
etc.) aregeneral purpose in natur@hey are meant to be the Swiss Army Knife or Leatherman
Tool for problem solving.

This, in turn, raises another probleifhe Swiss Army Knife or Leathermaodl, while
quite practical, do not contain the specialized tools for some jahswon't ®nd a torque
wrench in and among the blades, satevers, and toothpick of the Swiss Army Knife.

Just as anwell stocled tool kit pravides both general purpose and special purpose tools,
so do these @fce programs.The special purpose tools often aredi@gped by one user for his or
her avn use. Such special purpose tools are caliegatcios

Macros can be as simple as the recording or pre-enterireysifédes for subsequent
playback. Earlyersions of Lotus 1-2-3, Ashtonale Frameork, and dBR\SE Il used this
rather paverful approach to ali@ users to hild their ovn proceduresGroff (the document

formatter which runs under the Unix operating system anidws clones) is seldom used
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without macros to simplify formattingThese grdfmacros are simply repetitions oéystrokes
you might otherwise enter throughout the document.

Microsoft Excel, Access, and other@fe products useiStal Basic for degloping
macros. Star@ce, in that the authors seek compatibility with Microsof®€d applications,
also uses Mual Basic.Visual Basic is a full blen programming language whicras/deeloped
for writing interactve, graphical interhce programs.

By writing macros, you can customize these general purpose programs fowyour o
purposes. ¥u can de®ne recurring style elements for documents, or automate the production of
sales graphs using a spreadsh&eu can write an accounting system for use with the Access
database, or produce a data parser for populating a spreadsheet from an ASThie®le.
possibilities are endless, limited only by your needs, imagination, and programming ability

Macros, especially those written insal Basic or other highendd programming
languages, pose a particular probleBecause these languages can manipulat®&non the
computeyunscrupulous neereells and lov-life cretins, the basic scum of the earthyéha
developed macros which can damage ®l@sese virus macros can be part of an attached ®le
sent via electronic malillf the ®le is opened and the macro xeauted, the damage is done.
Thus you should ner open an attached ®le if yowale your computes'integrity. We dhall

revisit this problem as we talk of data communications.

6.2 GettingStarted
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6.2.1 Problensolving Steps
In writing a macro, or anprogram, you will follav some basic steps.
- Understand the problem.
- Devise a plan for solving the problem.
- Carry out the plan by deloping an algorithm and represent it in a program.

. Evaluate the solution.

6.2.2 Understanthe Problem

This may be the most @tult part of dgeloping a macro or other prograr@ur
immediate understanding of a problem may not be comp&etainly as we ponder and
ruminate and consider the problem, we wiljjipeto realize the broader implications of the
problem.

There are manways to gauate a problem, probably as nyamays as there are
programmers and systems analystiske to begn with the desired outputwWhat should be the
®nal result of the program after it is ®nisheBfom there | can determine the minimum input to
arrive & the output.Having performed these twgeps, &erything in the middle becomes
manipulation of elements to get from input to output.

Of course this warks well for simple problemsl.arge problems, such as a complete
production control system foaétory automation, must be decomposed into a series of smaller
steps. ¥u may need to ta&kseveaal passes at a problem to ®gure out the steps necessary to
arrive & a lution.

Lets consider both a small and agaiproblem.The small one is the automated
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production of graphs to portray the monthly sales of tbeMy Wdget Corporation.The lage
one is the intgration of order entryproduction 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 s
- Year to date sales vs. the yeanjioes
You certainly can come up with a more comprehessést, but this is a good start to
develop our automated graphingVhat 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 datereales.
already knav how to create such sums using spreadsheet functions, and the macrgs of an
modern spreadsheet willh@ you the ability to generate the grapidany spreadsheet programs
will allow you to combine the data fromveeal ®les into one graph, so the graphs comparing
sales to projection and last year are asdyf simple.
The data o problem is much hardeand requires a lot of sub steps to matkwork. We
need to knar the customer for a @bbly Widget, and the speci®cations for each ordered item.

From this we produce the ordered item and ship the completed item to the customer



Advanced Softare Applications 69

- 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 bjganded. Eachbf the steps alv@ an be brokn davn into a
large number of sub steps, each requiring a separate program or macro.
You'll notice, havever, the basic questions remain the sahat is the output?hat is

the minimum necessary input®’hat steps are needed to transform the input into the output?

6.2.3 Progranflanning

How do you actually plan your program®/hat tools are used to determine the steps from
input to output?Again, each programmer is a bitfdifent in his or her approachytin the end
you will probably use a combination ofveeal tools.

First is the narrate d the problem and the proposed steps for solvinglithough the
narratve may not contain the &l of detail you will need for eentually writing the macro or
program, it g¥es a general starting and ending point.

Some programmers, at this pointyedep a av chart. Sucha ow chart may be a highly

formalized production with special symbols for input, output, decisions, and proce®siey.
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“ow charts may simply be tree diagrams afrds. Thestyle you choose to use, ifyans the
style that verks best for you.

The ®nal tool is pseudo cod®seudo code is structureddik pogramming language ub
does not use the terse commands of a typical programming langbaggider a situation where

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

setcounter=0

while counter<10
printlistitem
increment counter

endloop

The same function written ini&ual Basic:

Do
oTextStreamObj.WriteLine (arrayobj(intCtr))
intCtr=intCtr+1
IfintCtr=10Then ExitDo

Loop

The same program in PERL could be written:

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

As can be seen, pseudo code helpsdanize your thoughts and the logic of the algorithm
before you actually write the cod&he programming language, itself, is not a good planning

tool. Itis certainly more d#écult to read and is certainly not varsally understood.

6.2.4 Writethe Program
Once you hee danned the steps of the program, the algorithm, you will write ealdate

the program.Many programmers deslop a suite of test data upon which to test the program.
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Thus any problems which arise can be attribd to the program and not theriability of the

input. Thisis a good idea.

6.2.5 Ewaluate the Solution

You will continue to monitor the program, not only for errors og$, ut for extensions
and modi®cationsDon't be aurprised that you will write a programveeal times, imprging as
you go, making it more @ftient and pwerful. Asyou gain experience with a program, you may
®nd the same program may selemilar problems elsehere. Reusingode is a good thing, so

look for opportunities so to do.

6.3 ObjectOriented Pogramming

Programming languages are tools which are used te palblems. Som#ools, such as
the Swiss Army Knife, are general purpogeperson with a Swiss Army Knife can accomplish
mary tasks, although the knife with allstdades and gimmicks may not be the moStcaént.
Other tools areery specialized, such as the violin sound post seitech probably has no other
use acept in the hilding and repair of stringed instruments.

Because programming languages are written to accomplighedif tasks, designersvea
used seeral different approaches in language desi@omputer scientists classify programming
languages in four groups:

Procedural: Théraditional language where a sequence of commands is

followed.

Declaratve: Concentrates on the question, "What is the problem?" rather than
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"What steps are needed to sotire problem?"This language
type is used to delop rules based arti®cial intelligence.

Functional: Problemare soled using blocks of code called functions rather

than breaking procedures into imdiual steps.Programs are
viewed as a collection of "black bex" with a knan input and a
known output, It the code used to transform input to output is
hidden.

Object Oriented: The world is vieved as a group of object&ach object has

properties and can accept certain commardsan ample, a
Swiss Army Knife is an object that can accept commands te carv
wood, open a can, or @8 a srew. It's properties include a
selection of blades and tools, as well as shape,, @oldsize.

Object oriented languages manipulate the properties and
commands of an object to accomplish a task.

Visual Basic is, essentiallgn object oriented languagd?rogrammers ark with objects
such as forms, windes, and httons. Objectare created, modi®ed, and used by the
programmer to open create a dialog with the,usd¢o manipulate data.

An objectis something that is identi®ed by its properties and its methiexamples of
objects in the Excel object model includenkbooks, verksheets, charts, and fon{§ he Excel
object model contains 192 tfent objects.)

The termpropertyis used to de®ne a trait or atuitle or characteristic of an objedis an
example the Wrksheet 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 \&fksheet object has a Protect method which causesotfkshveet to be
protected from modi®cation.

The properties and methods of an object are coll#gtieferred to as the objest’
membes.

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

1. Openthe Msual Basic Editor under Excel

2. View the \arious windavs in this dgelopment emironment

3. Creatdwo macros. Onavill format cell A1l with a string constaniThe other will
prompt for a alue and step and ®ll a range of cells.

To accomplish this:

1. StartExcel (select on the OFFICE menu or via th&@BT / PROGRAM menu)
2. SelecfTOOLS / MACRO / VISUAL BASIC EDITOR

3. Openthe CODE WINDQV

4. SelecINSERT / PROCEDURE

5. Callthis procedure 8stA

A. Thisis a Subroutine
B. Thishas PUBLIC scope
6. Enterthe folloving code which puts theard "sample” in A1, bolds it, and copies it

to A2:

subtestA()
Dimws Asworksheet
setws =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
endsub

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

subtestB()
dimws asworksheet
dimstrvlasstring
dimstrv2 asstring
dimsvallasinteger
dimsval2 asinteger
setws=activesheet
strvl=inputbox("Enter starting value","Start Value",0)
svall=val(strvl)
strv2=inputbox("Enter stepvalue","Step Value",10)
sval2=val(strv2)
ws.cells(1,1)value=svall
ws.cells(2,1)value=sval2
range("al:a2").autofillrange("al:a10")
endsub

6.4 Concepbf Msual Basic
According to Rul Lomax:
In its simplest form, Vsual Basic for Applications isgluelanguage. This
means that as a VB or \Bdevdoper, you concentrate on the intade of
and interaction between the objects and controls within the application,
gluing the warious elements of the application together by writing procedures
to perform program tasks and by adding code to hanefgse \Msual Basic
programs are primarilyvent-driven. Someevent or other S such as the
user clicking a btton S triggers most of the procedures you will write.
Visual Basic code can be beskdavn into three catgories:
- Event handles such as code whichxecutes when aditon is clicled.
- Custom pocedueswhere the main function of the application resides.

- Property poceduesused in form and class modules

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

An event is the bginning of a procedurelt can be either a system generateehg such
as loading a form, or a usereat, such as clicking a commandtton.

The Microsoft O®ce and Star@ce applications hae nmenu choices for writing macros.
Various eents are listed on drop dm menus.These gents can be used to trigger certain
actions, such as selectingtieadding columns of numbers, or calling a subroutine.

Consult with the application help ®les, or with one of the reference books suWéh&s

VBA In A Nutshellfor more details onvent coding.

6.4.2 CustonProcedures
Custom procedures come in three types:
- Functions
- Sub procedures
- Property procedures
A functionis a collection of related statements argressions that perform a particular
task. Whent completes, it returns alue to the statement which called the functibiere is a

function which returns a minimum number:

Private Function MinNumber(ByValiNumber As Integer) As Integer
IfiNumber<=500Then
MinNumber =iNumber
Else
MinNumber =500
EndIf
End Function

A sub pocedueis used in the sameay as a function,ut it does not return aalue. Sub

procedures are used to handlergs.
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Property ppceduesare procedures which assign and re&ielues of custom properties.

They are part of object modules such as form or class modules.

6.5 GettingMore Information

Frankly, a short chapter on igual Basic is aery broad werview. If you desire to write
macros for an @ce application, you wuld be best seed by obtaining one of the books such as
Writing Excel Macospublished by O'Reilly You may also ®nd aiSual Basic tutorial on the

Microsoft web sitemsdn.micosoft.comand search on "visual basic tutorial."

6.6 Summary
We havebrie y touched on programming principles and timu®l Basic languageThis
applies, sodr, to macros which you may wish to write for an®fe application.We sall revisit

programming in a subsequent chapter when we lookvatald the Vrld Wide Weh
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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 ofenders who might well be undgound,

And who neer would be missed--who mer would be missed!
Theres the pestilential nuisances who write for autographs--
All people who hee abby hands and irritating laughs--

All children who are up in dates, and oor you with 'em "at--
All persons who in shaking hands, sbdinds with you lik that--
And all third persons who on spoiling tete-a-tetes insist--

They'd none of 'em be missed--tifel none of ‘em be missed!

CHORUS. Hes got 'em on the list--hes got ‘'em on the list;
And the/'ll none of 'em be missed--tigdl none of
‘em be missed.

W. S Gilbert
The Mikado

7. Databases

Next in our averview of basic computer applications is the databasthen one thinks of
the rise of the computer state, or of OrvgelBig Brother" one thinks ®rst of databasekears,
some well founded, of the Social Security number becoming a national identi®cation number are
based on thexehange of database information.

But be of good chegthe database is not a madkent monster which will suck the
humanity out of your immortal souRctually, the well designed and properly managed database
is a time seer, if not a life saer.

Considerif you will, the use you makd a database\ery time you search for a telephone
number You knav that emegeng services, such as police and ®re departments, depend on
databases for address informatiofaur local merchant can better trackentory by using
databases and electronic scanning cagistess.

Large corporations and the wwnment hae been usingxgpensve and paverful databases
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for decades.These databases nealecord keeping much easieand are used to automate billing,
renaval notices, and other such taskadeed, modernusiness wuld be lost without the peer
of data collection and dissemination.

For the home user and smalidiness user it as a diferent picture.There vas little need
for an epensve, powerful database which could handle millions of transactions (operations)
each month.Those people who needed el lists often did so usingowd processors or
spreadsheets.

That is no longer the cas@&he paver of the lage database manager issnavailable for
the home and smallsiness userWhat once \as the domain of the mainframe has become
commonplace for the desktop.

In this chapter we will look at seral issues.First we will develop a working de®nition of
a database. Néd we will look at the non-database approach to database managékfeesall
continue with database design, and ®nish with database commands using MySQL (and other

SQL databases)okPRO (xBASE language), and Access.

7.1 Database®eEned

Simply put, a database is nothing more than geniwed collection of dataWhat are
data? Datare the rev materials for deeloping information. Data are the collection of baseball
scores, or a listing of a video tape collection, or a gellérary catalogData are plural, datum
is singular

Often times the data are collectad hot analyzed (or turned into information) for a long

time. Take, as anxample, the data returned frorarious MSA space probesNASA simply
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does not hee the funding, computer peer, or people paver to analyze all the data returnaato
the life of an interplanetary missioithey can hit the highlights, it the detail work talkes years
to complete.

A technique called "data mining" looks fonmenformation in collections of old data.
Corporate sales records and customer lists may be recombined to help in determining ne
market stratgies. Bydetermining ne relationships withinxasting collections, n& information
is developed for decision making.

Of course, by n@ you realize there is more to a database than a random collection of data.
There is a design and order to the collecti8imilar data areathered into tables and columns
within tables. Other data are split into wetables for arious reasons which should, soon, be

clear

7.2 Databas@ypes

Databasegerts dvide database management schemes into three or ftarediftypes.
The oldest database design is the hierarchic databeseloped in the 1960s, it is still in use by
some corporations ingecy (ancient as dirt) applicationst is not the most &cient database
management system, and is not readiilable for desktop computersdierarchic databases
are highly structured and do not lend themselw modi®cation Also, data may need to be
entered tw or more times depending on the design of the database.

Next in age is the netark database (which has nothing to do with computers talking to
computers). Ittoo, dates from the late 1960s or early 19710ke its older sibling, netark

databases are not typicallyadable for desktop computerdletwork databases were designed to
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address some of the problems of the hierarchic database mageéh, you ought to kne this
exists, lut we won't worry about the details of this database technique.

In the 1990s computer scientistgbeto devdop the object oriented database model.
This model, which bilds on the object oriented programming language design, treats data as
coherent groups rather than records and ®eldsy few object oriented database managengeha
been written, and none, sarfexist for the personal computer matk

Our biggest concern is with the relational database mddwd.relational databaseaw
invented by DrE. F Codd at IBM in 1970.A relational databaseés a collection of items
organized as a set of table$his allovs data to be accessed or reassembled iy different
ways without haing to reoganize the database tablgsSuch reaganization was a problem with
the hierarchic and netwk database models.)

Typically a relational database may be manipulated with SQlstthetued query
language SQL statements are used both for intexactiueries for information from a relational
database and foathering data for reportsAnother popular language, RBE, may be used for
programming a database applicatiddf these tw languages, XBSE is functionally complete,
allowing for tasks other than database manipulat®@QL 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 databd3atabase tables may be independent of each, other

may be linled together by a commdey ®eld.
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Let's look at a databasé&his is one designed to track student schedule informa¥én.

start with the student table which, for the purposes of ®ample, has four ®elds.

Field Name | Field Type | Fieldwidth | Decimals
ID_no Character 11 --
L_name Character 15 --
F_name Character 15 --
S year Fied 1 0

You need to de®ne the ®eld type and the ®eld length, then create the databas8datse.
database managers willgiyou defult lengths, others will notAlso, note the last ®el&_year
Typically the word yearis resered, 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| Dwarvwe | Seep 3
S002341| Dwarve | Doppy 2
S003241| Dwarwe | Doc 2
S003342| Dwrwe | Gumpy | 1
S001199| White Snowv 4
S000666 | \ich 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-15Q0 2

S002341| CSC-150 2

S003241| CSC-150 2

Now we de®ne the classes.

CRS_no Tle INST_no Time Room| Days
CSC-150 Bundations of Computer Sciengel003344 08:30-09:20 S-118 | M-WF
BIO-403 Adwanced Biology 1013249 10:05-10:55 F-006 | M-WF
GRK-200 | GreelReadings 1009931 | 10:05-10:55| L-203| Tu-Th




Advanced Softare Applications 82

And because each instructor teachesrsé different classes, let'dso kuild an instructor

table.

INST_no | L_name| F_namé DEPT_no
1003344 Dweedle| Clyde CSsC
1008756 Major Dee Music
1013249 Diclery Doc BIO
1009931 Pro®t Moses Theo

You can see that eachwadn the table has onealue for each columnThus you can also
see there is order in the table.

What about the class scheduld®tice hav the student ID number is the same as in the
student table We will be able to link the tw tables together to get a roster by name.

The SQL statement to get a rosteyuld be:

SELECT student.id_no,|_name,f_name, class.crs_no, title, section
FROM student, class, roster
WHERE student.id_no=roster.id_noand
class.crs_no=roster.crs_no;

We muld develop this furtheybut you can see hothe tables are related to each otHer
a few dort paragraphs we shall diseo seveaal rules for database design.

As we are talking about tables and relational databasesgd@he some terms.
Relation: the basic table of the database
Attribute: a column of information
Tuple: a rav of information (one instance of each atiiti)
Primary ley. an unique identi®er for a tuple (record omwpin the database which may be a

single attrilute (column) or multiple columns joined together

Composite kys: joining of two dtributes (columns) to pxade the unique identi®er
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Foreign key. link to another relation (table)
Candidate &ys: potential unique identi®ers in a table

Dr. E. F Codd de®ned a set of twalwules by which relational databases arevikmo No
commercial product implements all twehules. Indeeda product which implements six of the

twelve is considered relational.

Rule 1: The Information Rule
All information in a relational database is represenigui@tly at the logical g€l
in exactly one vay by \alues in tablesThis rule &ists because other database models
allow for, and actually demand, twor more entries of the same data.
Rule 2: Guaranteed Access Rule
Each andery datum (atomic &lue) in a relational database is guaranteed to be
logically accessible by resorting to a table name, primeyy#lue, and column name.
Every table has a name, as does each colurhe.key ®eld is that unique identi®er of a
speci®c record.
Rule 3: Systematicr€atment of Null ¥lues
Null values (distinct from empty character string or a string of blank characters and
distinct from zero or another number) are supported in the fully relational DBMS for
representing missing information in a systematy,whdependent of data type.
Rule 4: Dynamic On-line Catalog Based on the Relational Model
The database description is represented at the logiehihethe same ay as
ordinary data, so authorized users can apply the same relational language to its

interrogation as the apply to reggular data.As you look at a relational database, you ®nd
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the database itself is de®ned as tables.
Rule 5: Comprehengt Data Sub-language Rule
A relational system may supporegal languages andavious modes of terminal
use (for @ample, the ®ll-in-blanks modeHowever, there must be at least one language
whose statements anepeessible, per some well-de®ned syntax, as character strings and
whose ability to support all of the follang is comprehensible: data de®nition,wie
de®nition, data manipulation (interaaiand by program), intgrity constraints, and
transaction boundaries @ia, commit, and rollback)In other words, you may manipulate
a database using a language such as C and bypass the normalustQg,duery language
must support all the database operatior®u don't want to be forced to use C or C++ for
one operation, PERL for anothend SQL for the third.
Rule 6: Mlew Updating Rule
All views that are theoretically updateable are also updateable by the siyistem.
some database models, once data is entered it is almost impossible to change or delete.
Rule 7: High-leel Insert, Update, and Delete
The capability of handling a base relation or avidrrelation as a single operand
applies not only to the retrid of data lut also to the insertion, update, and deletion of
data.
Rule 8: PRsical Data Independence
Application programs and terminal agties remain logically unimpaired wheres
ary changes are made in either storage representation or access m¥thocs mwe

the database from one diskwdrio another or from one computer system to anottaed
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not afect the ability to access the data.
Rule 9: Logical Data Independence
Application programs and terminal agties remain logically unimpaired when
information preserving changes ofyadind that theoretically permit unimpairment are
made to the base tables.
Rule 10: Intgrity 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 follaving two integrity constraints must be supported:
1. Entityintegrity: No components of a primargk is dlowed to hae a nll value.
2. Referentiaintegrity: For each distinct non-null foreigrei value in a relational
database, there mustig a matching primarydy value from the same domain.
Rule 11: Distrilution Independence
A relational DBMS has distriliion independenceDistribution independence
implies that users should notveaio be avare of whether a database is disitdd. A
distributed database spreads the dat seveal computer systems.
Rule 12: Non-suersion Rule
If a relational system has andevel (single-record-at-a-time) language, that{o
level language cannot be used tovaibor bypass the inggity rules or constraints
expressed in the highdevel (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 Databasd/lanagement Systems

7.4.1 Lage Scale

Our ®rst impression of a database is gdarollection of data which has been collected by
nameless andteless entities for obscure purposé& think of endless s of clerks,
automons who input data and retgenformation. Some&here, in a dark and secluded place,
rests wlume after elume of storage.

OK, so a lage, multi-user database is not that sinis@dre collecting entity is notteless,
and the clerks arairly animated.Insurance companies, airlines, and theegament (among
others) mak extensve wse of lage multi-user databases.

Such a database resides on aespavcomputer which preides services to other systems.
Users may be able to access gdadatabase system fromyamere in the wrld. Becausef the
global nature andxéensve sze of these databases, laee highly expensve and are tightly

controlled.

7.4.2 Enterpris&cale

Slightly smaller in scope ub still residing on a seey, are the enterprise Vel databases.
Products such as Oracle and Informix are used by corporations todramksvitems.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 syst&mese are personal uses databases,
although thg may sere ®veal users in a small corporatioAccess and &PRO, both sold by
Microsoft, are in this catmry, as is Paradox.

However, the distinction between small and medium has become bluBeedral database
managers, mSQL, MySQL, and PostGRES, to name,zafe available for use on Linux
systems. Thework well for single users,ub also for enterprise computind\s an gample
NASA uses MySQL as the database engine for tracking theves@hthe Redstone Arsenal in
Huntsville, Alabama.

The database managers which aralable for a gien operating system re ect the
intended use of that operating systewindowvs and Macintosh database managers tend to be
smaller single user programsEven when Access orokPRO are accessed for multiple users,
the programs run on the local machine, not on theesefhe database managevsitable for
the Linux and other Unix operating systems tend to be designedder faojects, be®tting the

multiple user design of the system.

7.5 Databasdesign
One of the morexacting arts of administering a database is designing the tabft=n

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 sche#nat happens if you need to alphabetize
the list, or sort it by ZIP code for the Post®0&? Maly are the ®les that are unusable because
the data ®elds actually containdwar more items of information.

A better layout of the same databasevedidor sorting on &rious ®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 gn@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*fromaddress orderbylast_name, first_name;

Now the same data is easily used footiifferent purposesOhviously you may desire to
add such information as phone numltide, apartment numbgand the like. Thisagain is quite
easy to accomplish.

Thus the ®rst rule of desig@ne item of data per (Eeld.
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Because each record ought to be unique, you showdahgrial number or identity
scheme for each person listdispecially with lager databases, you may ®ndttidim Smith"
entries with no good ay to diferentiate between thenThis is important because of Codd'
"Guaranteed Access Ruld&eadc and every datum (atomic value) in alational database is
guaranteed to be lgically accessible byesorting to a table namerimary key \alue and
column name

The primary ley is the unique identi®er for each record/ithout such ady, you simply
can not use the peer of the relational database model.

Thus the second rule of desidgfach record has a unique ky \alue.

As we continue with the design of the database tables, we ®nd that on occasion we may
need to enter data twic&his is not good.Remember our school schedulample at the
beginning of the chapter®e wuld design the database so that each class entry must include the
instructor namelf we need to change the instructor nameydwer, we would have o update
several records.

If you ®nd yourself entering the same data io thfferent records or in twdifferent
tables, you ought to place that data in s1@able. We dd that with the students and the
instructors in the openingcample. Itworks for customer lists andventory control, too.

Thus the third rule of desigidesign each database table so data is ergdronce only

By following these rules, you will design database tables that conform @p&u's third
normal form This is a &ng/ way of saying the data is entered completely only once, and reused
by referring to table name, column name, aegValue.

Any book on database language wilvdie at least part of a chapter to the normal forms

of database designf you wish to amaze your friends and neighbors, study such epic tomes and
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use the terminologylin the end, havever, the three rules ale will keep your database design

out of trouble, at least for smaller projects.

7.6 Databasé’rogramming

Although each database manager willaliou to design tables and enter data without
programming, such use is quite limitedou will ®nd you will desire to automateavious
functions, which is the lggnning of programming.

Microsoft Access anddxPRO dlow you to record kystrokes to play back latefThis is
one way of generating macros.

FoxPRO, dBASE, Clipper Harbour and Recital all use a language called®&E. This
language s ®rst deeloped by the Jet Propulsion Laboratory in California, and then ported to
various operating system®nce this languageas eceedingly populartbut is nav relegated to
the seeming backaters of computingYou will ®nd mary legay goplications written in
XBASE, havever. Itis a pwerful yet simple language.

Informix, Oracle, and seral other companies fia cevdoped languages which call SQL
code. Théfourth generation languages" (also called 4GL languagesy gtha to write
complete applications in aifly simple style.

Other database managers do neelarative language bt rely on &isting programming
languages with databaseensions. Thugou will ®nd C, C++, PERL and Python database
code which calls an SQL modul8uch embedded language ®alfoyou to write ery paverful
applications, yet use the features of a general purpose language.

In the net sections we shall look at three approaches to database prograniacty.
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section will give the program code to create, populate, edit, and delete records from a mailing
label databaseWe will use the mailing label database we de®nediprtesly. Howeve 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 detaihll we need to do is makare the ID
value is unique.We wmuld use numbers, such as a membership nynhiagis assigned in the
order the record is creatednother scheme is called SOUNDEBY assigning a numeric code
to various letters, gnlast name may be represented with four characlérgs the ID could be a
SOUNDEX code plus a serial numbefou are free to makup your avn scheme as long as it

produces an unique identi®er

7.6.1 PERL SQL

The ®rst @ample is a MySQL database as found onyr@mputers running the Linux
and Unix operating system8efore you can use MySQL, the system or database administrator
must gve you certain permissions to create, read, write, and edit portions of the databtse.

example we will assume you V& leen gven 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, wdl create this one "by hand" and not via a progrdrhe folloving screen shot is of a

MySQL session during which the databasene_addwas aeated.

Now the database and table are ready for U$e folloving PERL code is a complete

program for adding, editing, deleting and printing the database.

#!/usr/bin/perl-w

# mailing label application

# Witten by: Jeff Williams

# Date: 10/01/2001

# Purpose: class demonstration of MySQL database
# Revisions:

# Thisdefinesthe database variablesforuseinthe various
# subprograms ofthe mailing label system.
use vars qw($id $honorific $|_name $f_name $street $city $state $zip);

# The following code sets up the code towrite control characters
# directlytotheterminal. Thiswillbe usedto clearthe screen
# betweenmenuchoices.

use Term::Cap;
my $ospeed =9600;
eval{
require POSIX;
my $termios =POSIX::Termios->new();
$termios->getattr;
$ospeed = $termios->getospeed;

I3
my $term =Term::Cap->Tgetent({OSPEED=>%ospeed});
$term->Tputs('cl', 1, STDOUT);



# endofterminal 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-Addrecord\n”;
print"E - Editrecord\n";
print"D - Delete record\n";
print"P - Printin alphabetical order\n";
print"Z - Printin ZIP code order\n";
print"Q - Quit\n";
print"Your choice:";
$choice=<STDIN>;
chomp($choice);
gotchoice();

exit;

# main menuis aseries of IF statements.
# notcase sensitive.
sub gotchoice{
if (choice =~/A/){
mail_add();
} e Isif ($choice =~/E/i){
mail_ed();
} e Isif ($choice =~/D/i){
mail_del();
} e Isif ($choice =~/P/i){
my $prt_order="alpha";
mail_prt();
} e Isif ($choice =~/2/i){
my $prt_order="zip";

mail_prt();
} e lIsif ($choice =~/Q/i){
exit();
} else{
$choice="";
}

}

# MAIL_ADD -addrecordstothe database
submail_add{

# Openthe database foruse withthe PERL script.
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Themenuis

# Note: multi-user databases suchas MySQL ought notbe leftopen

# whennotinuse.
#

# Note:the userid and password are as accordingto MySQL.

# Havingthisinthe source codeisaholeinsecurity.
useDBI;

my $dbh=DBI->connect('DBl:mysgl:name_addr','userid','password");

# t hisloop promptsfor eachfield of the database.
# pretty,itis straightforwardto 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);

# checkforexistence of this ID number

Though not

my $dbs =$dbh->prepare("select*from m_label where id="$id™);

$dbs->execute;
my $rows = $dbs->rows;
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if (frows>0){
print"ID number already inuse. Press RETURN to continue\n";
$waitflag=<STDIN>;
$dbs =$dbh->disconnect;
return;

}

print"Honorific: ";
$honorific=<STDIN>;
chomp($honorific);

print"Lastname:";
$l_name=<STDIN>;
chomp($l_name);

print"Firstname:";
$f name=<STDIN>;
chomp($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);

$dbs=3%dbh->prepare("insertinto m_labelvalues
('$id’,'$honorific','$l_name', '$f_name’, '$street’,
'$city', 'Sstate’, '$zip")");

$dbs->execute;

print"\nEnter Y to continue or enter X to exit: ";

$loopflag=<STDIN>;

chomp $loopflag;

}
$dbs =$dbh->disconnect;
}

# MAIL_ED -replaceallinformationinarecord selected by ID number
submail_ed{

# variableforlaterdummyuse

use vars qw($waitflag);

useDBI;
my $dbh =DBI->connect('DBl:mysql:name_addr','userid','password’);

# Thiseditprogramdoes several things:

# - checkforexistence oftherecord

# - setsdefaultsforeachfield

# - updatesonlythosefields which are changed

$term->Tputs(‘cl', 1, STDOUT);
print"Mail Label Edit\n\n";
print"Defaultvaluesin 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 (frows==0){
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print"Record notfound. 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"Lastname ($row[2]):";
$l_name=<STDIN>;
chomp($l_name);

print"Firstname ($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 statementsoto preserve defaults
my $stmt ="update m_labelset";
if (length($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){
$stmt=3$stmt. "zip=$zip";

}
$stmt=$stmt. "whereid="$id";
$dbs =$dbh->prepare("$stmt");
$dbs->execute;
print"\nDepressreturn keyto continue”;
$waitflag=<STDIN>;
$dbs =$dbh->disconnect;
}

# MAIL_DEL -deletesarecordbasedon D number
submail_del{
my $dbh =DBI->connect('DBl:mysql:name_addr','userid’,'password);

# promptforagiven D number
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# askforverification
# deletesame

$term->Tputs(‘cl', 1, STOUT);

print"Delete Mail Database Record\n\n";
print"EnterIDtodelete:";

$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 thisrecord - Y to continue: ";

my $answer=<STDIN>;

chomp($answer);

if (Janswer=A/Y/i){
$dbs =$dbh->prepare("delete from m_labelwhere id="$id");
$dbs->execute;

}
$dbs =$dbh->disconnect;
}

# MAIL_PRT
submail_prt{

# Thisisalabel printprogram for either Zip code order or alphabetical
# order. By defaultit prints on acontinuous form label, one label wide,
# sixlineslong.

# OQutputfrom this command will be directed to the default printer.
# 1 up | abelsbetterbeinstalled and ready!

open(M_LABEL,"|lpr");

use DBI;
my $dbh =DBI->connect('DBl:mysgl:name_addr','userid','password");
if (bprt_order="alpha"){
$dbs=3%dbh->prepare ("select*fromm_label
orderbylast_name, first_name");
} else{
$dbs =$dbh->prepare ("select*fromm_label
orderby zip");

$dbs->execute
select(M_LABEL);

# Themailinglabels are asfollows:
<blankline>

| D Number

Honorific First Name Last_Name
Street_Address

City, State Zip

<blankline>

<blankline forlabel spacing>

HHFHHFHH

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"Depressreturnkeyto 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 themigeothe code for an add, edit, delete,
and print programThe screen shot is 0bKPRO 2.6 running under MS/DOSSimilar results
can be realized with otheersions of BXPRO such as BxPRO for Windows or Msual FoxPRO,

Recital, dBRASE, or other XBSE language managers.
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Now for the code.

*k%k

***Program: NAME_ADR.PRG : Add, Edit, Delete systemin xBASE
***(October 10,2001

***\\ritten by: Jeff Williams

ok Demonstration application forxBASE language

bl Permission isgranted to freely copy this source code

*k%k

* e nvironment

settalk off && System messages disabled
setbell off && systembell disabled
setdeleted on && donotdisplay deleted records
setconfirm on && carriage return for everyfield

* a llour procedures are atthe bottom ofthisfile
setprocto NAME_ADR

* | nitialize dbf(s)

SELECT1

use name_adrindexnad_m1,nad_mz2alias name_adr

* | nitial display
SETCOLORTO+W/B



CLEAR

SETCOLORTO+GR/R
@ @,25CLEARTOO03,54
@ @,25SAY "Generic Mailing Database Demo"
@ 3,25SAY "Mailing Database Maintenance"
SETCOLORTOWY/B

@ ®,00CLEARTO13,79
@ ®,00TO13,79DOUBLE

@ ®,00SAY" ID:"
@ ®,00SAY" Hon:
@ D,00SAY" Street:"
@ 1,00SAY" City:
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Name First: Last:"

State: Zip:"

@ 2,00SAY "Next/Prev/First/Last/Edit/Del/Append/Reindex/pacK/laBel/Quit/?:"
* menu choice character & string of option triggers
CHOICE=SPACE(1)

chkeys="NPFLEDARKQB?"

dowhile..t.
dodisprec

@ 2,77 GET CHOICE picture"!"

READ

choice =upper(CHOICE)
ifat(CHOICE, chkeys) =0
??chr(7)

loop
endif

docase

case CHOICE='N'
donextrec

case CHOICE='P'
doprevrec

case CHOICE='F'
gototop

case CHOICE='L"
goto bottom

case CHOICE='E'
doeditrec

case CHOICE=D'
dodelrec

case CHOICE='A'
doapprec

case CHOICE=R'
reindex

case CHOICE=B'
dolablrec

case CHOICE='K'
pack

case CHOICE ="
mDEL="OFF"

@ D,10say"Enter OFFtodisplay DELETEDrecords, ONtoignore:"

@ D,63getmdelpicture "

read
docase

case mDEL="ON"
setdeletedon

case mDEL="OFF"
setdeleted off

otherwise
setdeleted off

endcase

@

B,00say space(80)

case CHOICE='Q'
setcolortow/n
clear
quit
* r eturn
endcase

enddo
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* g otonextrecord
procNEXTREC
skip
ifeof()

goto bottom
endif
RETURN

* g otopreviousrecord
procPREVREC
skip-1
ifbof()

gototop
endif
RETURN

* e ditrecord
procEDITREC
SETCOLORTOWY/B,+W/BG

@ ®,08GETID

@ ®,10GETHONORIFIC

@ ®,29GETFIRST_NAME

@ ®,51GETLAST_NAME

@ D,12GETSTREET

@ 1,10GETCITY

@ 1,33GETSTATE

@ 1,41GETZIP

replace REVIS_DATE with date()

READ
RETURN

* d eleterecord
procDELREC
if.not. deleted()
delete
else
recall
endif
RETURN

* a ppendrecord

proc APPREC

* d eclare private memvarsto duplicate fields
private mID

private mMHONORIFIC
private mFIRST_NAME
private mLAST_NAME
private MmSTREET
private mCITY

private mSTATE
private mzZIP

* | nitialize memvardupes
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 etinput

setcolorto+W/B,+W/BG

@ ®,08getmlID picture "IXXXXXXXXXX"

@ ®,10getmHONORIFIC picture "IXXXXXX"
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@ ®,29getmFIRST_NAME picture "X XXX XXX XXX XXX X"

@ ®,56getmLAST_NAME picture "X XX XXX XXX

@ D,12getmSTREET picture "XXXXXXXXXXXXX XXX XXX XXX XXX XXKX XX XXX X"
@ 1,12getmCITY picture "IXXXXXXXXXXXXXXXXXXX"

@ 1,33getmSTATE picture"!!"

@ 1,41 getmZIP picture "99999-9999"

READ

* addthenewrecord
append blank
replace IDwithmID
replace HONORIFIC withmHONORIFIC
replace FIRST_NAME withmFIRST_NAME
replace LAST_NAME withmLAST_NAME
replace STREETwithmSTREET
replace CITY withmCITY
replace STATEwithmSTATE
iflen(trim(mzip))<10

replace ZIP with substr(mzIP,1,6)+"0000"
else

replace ZIP with mzIP
endif
replace REVIS_DATE with date()
RETURN

* b asicrecord display
procDISPREC

@ 175saystr(recno(),4,0)

ifdeleted()
@ @®,70say"DELETED"
else
@ @,70sayspace(7)
endif

@ ®,08GETID

@ ®,10GETHONORIFIC

@ ®,29GETFIRST_NAME
@ ®,56 GETLAST_NAME
@ D,12GETSTREET

@ 1,10GETCITY

@ 1,33GETSTATE

@ 1,41GETZzIP

cleargets
RETURN

procedurelablrec
* p roduce labels
Ibimnul="A- Alphabetical"
IbiImnu2="2-ZIP Code"
IbImnu5="R - Restart"
IblImnu3="Q - Returnto main screen"
Ibimnu4="Enteryour choice:"
dowhile..t.
@ B,28saylblmnul
@ B,28saylblmnu2
@ 7T,28saylblmnu5
@ B,28saylblmnu3
Iblch=space(1)
@ D,30saylblmnu4getlbich picture"!"
read
docase
case lblch="A"
setindextonad_m1,nad_m2
labelform nad_mailto printsample
eject
caselblch="2"
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setindextonad_m2,nad_ml1
labelform nad_mailto printsample
eject
case lblch="Q"
setindextonad_m1,nad_m2
return
case lblch="R"
setindextonad_m2,nad_m1
szip=space(10)
@ 24,10say"Starting Zip Code?: "getszip picture "99999-9999"
read
labelform nad_mail to printsample for zip>=szip
otherwise
??chr(7)
endcase
enddo
return

7.6.3 Access
And ®nally, the same procedure for Microsoft Acce3tiere are multiple screen shots of

the procedure.

We kegn by creating a ne database as prompted when starting Access.
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A good name for the label database AMNEADDR, which is gven in the net 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 mwehe lo

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, ovet give the option to enter it.

Otherwise, all other ®elds are selected for data entry

The ®nal data entry formAlthough simple, this form wrks well and is easy to use.

7.7 Summary
One of the most useful toolsalable on the personal computer is the database.

relational model pnades a great amount of wer and is ery easy to set up and usgll three



Advanced Softare Applications 106

examples, MySQL, BxPRO, and Access, araxations on the relational moddbata from
properly designed database tables may be easy shared between database managers and other
programs usingxgort and import commands.

The xamples pruided in this chapter may be used as templates for yauidatabase

tasks.
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O joy, oh rapture unforeseen,
The clouded skis now srene,
The god of daybthe orb ofve,
Has hung his ensign high alsp
The sly is dl ablaze.

W. S Gilbert
H.M.S. Pinafoe

8. Presentatiofsraphics

A graphic artist with a wrld wide reputation once remadk, "Too maly people think the
computer maés them an artis€'Over the years, the impred technology has made his lament
more applicable The problem is not in generating the computer aided designs the
production and layout of the presentatidn.this chaptertherefore, we shall not look at the
keystrokes used to maka pesentation using Rer Point or StarOFFICE uib rather at some

simple principles of good design.

8.1 ThePlanning Pocess

Any good speech book, giusiness presentations manual, wiljjimewith the planning
process. Thauthors will remind you to kmoyour audience, and to prepare your presentation in
adwance. Gea feeling for the room, and kmowhat your audiencexpects. Yu've heard all
this advice before.

Now you are using a computer for generating presentation graprhespicture, so to

speak, changesrou now haveadded a n& dimension to your presentations, a dimension which

2. Private interviev with Mr. Norman Ulrich, April, 1987.
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may enhance your ability to communicate.

How are we using the term "presentation graphice?bne sense, the slide projector and
overhead transparencies come to miidbt matry years ago you auld have uised the computer
to do slide layout, then sent the completed layout to a plotter or dot-matrix .pRatefortunate
people avned a computeto-slide output déce such as the PoloroicaRate. Filmrecorders
were pensve, 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 preparatiohhough &pensve, the slides and
transparencies were of the highest qualitynes hae changed. Theypical desk top ink-jet
printer can be used to produce colorful transparencies for use witlertiead projector

But, frankly using the @erhead projector is considered aste of time.Today the savy
presenter will attach an LCD (Liquid Crystal Display) projector to the video output of his lap top
computer and not @rry about generating slides or transparenciather than static images and
plain text, the slides (for ant of a better wrd) can hae novies and animation.

Armed with a lap top computer and a projectoir intrepid presenter jourge forth to
communicate his message to teeastruck vorld. Notonly are the slides not artistic, theow

add animation to distract the listendihis is truly an adance in technology

8.1.1 Hardware
There are a number of styles of outputides for presenting computer generated graphics
in real time. Each unit has strengths and weaknesses, each one needs special consideration as the

presentation is designe®ity the poor person who is told, "Bring your computér havea
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projector already Althoughless &pensve for the presentehe can not plan the presentation
properly

We kegn with the tel@ision set which is connected via a eenter to the computerOne
would think, because the t&ision and the computer bothveaa @thode ray tube (or similar)
the transition wuld be easyNothing is further from the truthYes, both use a CR but there
the similarity stops.The computer uses a digital signal, thevisien analog.The computer is
designed to display in great clarity and detail, thevigien is designed to display wiag
pictures using techniques and technologyeltgped wer a half century ago.

See the problem®ome practical considerations arigtight of, the classic dark blue
background with white letters often does not display properly on thasiele Theletters vash
out and become hard to reddlyou have tlevision output, a light or pale background is best.
Because the telesion tends to intensify colors, that delightful pumpkin shade displayed on the
monitor looks lile a day-glo monstrosity to your audience.

If you are using a telgsion as output,\aid shades of red or orang&ou will be
disappointed at theay the/ show up on the screenlf you are using a telésion as output,\aid
highly detailed charts or picture$he scan lines and technology of thevei®n set simply can
not display the kel of detail we hae come to &pect on a computer screeRememberwhen
looking at detail, the ®rst personal computers which attached tastieles use a 40 character by
12 line screen because of resolution problems.

LCD projection teleisions hae dl the dravbacks of the standard telsion CRI, plus the
added bonus of focus problemall three color panes must be properly aligned otherwise the
picture will be highly distortedYou've ®en that problem atching broadcast telesion with an

LCD projection TV
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The same LCD projection technology can be used to display a digital signedeho
When using an LCD computer screen, the problems of color and resolution are minivazed.
still have the same focus problems of the broadcast TV proje&tdryouve got to be careful to
set the projector and screen in suchay o aoid distortion. Over all, havever, the digital LCD
projector is a nice solution to the problem ofwing a screen to theathered throngs.

LCD projectors come in geral different styles.The best, certain)ys the permanently
mounted unit which is normally isolated fromrbps which déct focus. Portable digital LCD
projectors are quite goodytoften are di®cult to place so tovamid distortion. Finally, some
LCD panels are placed on avethead projector which combines thenst characteristics of
both technologies.

No matter what output g&e you choose, rest assured the projector orisgd& monitor
will have dfferent characteristics than your computer monitdéot only different display
characteristics, Ut also diferent 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 bdawbacks, thg all are light years ahead
of having people gther around a single screeYou've gt to plan on your output diee and

prepare your presentation accordingly

8.1.2 Softvare
Never simply put a Pwer Point or StarOFFICE presentation on aeligkand plan on

using it on another computerhere are too marisks involved in this schemeYour computer
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hardware may be compatible with the system you are planning to wtsthebsoftvare may not
be the samelndeed, gpect that tw versions or generations of the same program will raokw
in the same @ay. Although a program may be backsls compatible, it still may not bgaet in
eveay detail. You need also to consider that each installation ofsengbackage difers slightly
even before it is con®gured by people.

Most presentation graphics packagegehaioprietary formats for their ®nal outputhere
is little cross platform wrk done at the presentatiowée(versus the ®nal output or disttibon
level where screen shots may beeshin a generic format). Thus you should notxpect to use a
Lotus Freelance or Corel Presentation ®le on a computer running Microsat Point.

The bottom line, if you are not going to use yownaomputer and youman projectoy
allow some time to ®ne tune the presentation on the harelywou will use.That's not bad
advice @en if using your avn system.Make aure eerything works together the ay you think it
ought. Male aure that nothing got brek in transit, that you ke dl the proper cables installed

properly Leave rothing to chance, either with hardve or softvare.

8.2 Guidelines

8.2.1 font Selection

You are, in the end, going to beorking with words. Carthose vords be seen at the back
of the room?Some authors suggest type no smaller than 28 point be used for computer
generated graphic®©thers say no smaller than 18 poiAictually, there is no hard anast rule.

What can be seen at the back of the room using your equiprosetWhateer size necessary



Advanced Softare Applications 112

Speaking of fonts, let'toss in another idedJse simple fonts Stick with a single type
face, if at all possibleYou may certainly use the italic or boleéssion of that typefce as the
situation demandsAvoid the fang/ fonts, such as Old English or scriglthough fun to play

with, they are dif®cult to read upon a screen.

8.2.2 SlideLayout
While on the subject of @rds, we need to place thoserds on a slideAgain, the various
authors hae osme interesting suggestionEssentially the give this advice:
- No more than 6 lines ofxteper slide.
- No more than 7 ards per line.
If we follow those guidelines, we ®nd some other implications.
- Use phrases, not sentences.
- Use hullet points rather than paragraphs.
- Present a summary which you wikgand in your presentation.

As another part of slide layout, consider the backgrouithough you may be tempted to
use a difierent background for each slide so tovile variety, be dligent, watch, and pray that
you fall not into this temptationKeep the same slide layout throughout the presentatfon.
may need to change the background color so to emphasize a pokeiep the same basic
scheme.

Look, too, at the slide layoutsvgn in some commercial softare packagesin the interest
of "art" the slides contain mamgraphic elements which are unnecessary and unneédigke

certain gery item on your slide has a purpose and couateb to communicationSlides are no
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place to sha your ability with the softwre. Jusbecause you can use a background picture of

Freddy from thd-riday the Thirteentimovies does not mean you ought so to do.

8.2.3 Color

What colors wrk best for presentation graphics slidés@epends on your harcwne. If
you are using anverhead projector and transparencies, a medium to dark blue background,
white letters with yellar highlights works exceedingly well. That same color scheme is also
nice on a digital LCD projectoDark blue with white and yelw looks absolutely hideous on a
TV or analog projector

When selecting colors, select those which are complimenfatyhis point, were | able to
print in colot | would have an illustration of the color wheelYou'll have o gther check on the
Internet or the local art department for said whe€lbomplimentary colors are those opposite on
the color wheel.

Avoid using red and green togeth@&tot only does this combination look dika Christmas

celebration, bt 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 usekattvenhance your message.
There are a number of sources for sucha@kwsuch as stock dséngs or clip-art, scanned
images, and digital photographYou can tak sreen-shots of computer programs, or render
exquisite dravings using an image processing toblo matter the source, the adsk you

choose needs to communicate.
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The ®rst order of bisiness is one thaekps coming up throughout the discussion of
communications. Eep the arterk simple and to the pointJse the artwrk necessary to get
your point across,ut no more art than necessaBememberevery image on the screernyesy
detailed draving which is shan will cause your audience to concentrate on that toxtleson
of your woice.
As with the other aspects of presentation graphics, there are some generic guidelines which
have been deeloped wer the years.Each of the guidelines is the result of bitteperience.
Countless numbed audienceséaiffered through poor presentation so teegb you the basics
of good presentations.

The guidelines are simple.

- One graphic element per page
- Keep the graphic element simple
- Make aure the graphic element is redat
Let's begn with the concept of one graphic element per padere are a couple of
exceptions to this rule,ut these areary minor First, if other vievgraphs hee a bgo as part of
the background schemegép the logo on a graphic slid8econd, if the graphic element is an
exploded pie chart, use all the elements of that pie clttierwise, kep a single graphic
element on the sliden so doing you are focusing the attention of the audience on that graphic
and not enticing theiryes to vander
Next, keep the graphic element simplRememberthe output deice you are using to
project your image may not properly render detaiso, detailed graphics tend to distract the
audience.

Finally, make wure the graphic element is redat. Thisis not the time to st off your
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talents in ®nding obscure arvk. You are trying to communicate a single idea with the slide,
thus the artwrk must enhance that ideldlo artwork should intrude into the concept of

communication.

8.2.5 Chartand Graphs

The same concerngmessed about clip art also apply to charts and greinsh graphs
can easily be produced by a spreadsheet program such as Microsoft Excel or Lotusdt-2-3.
all of the charts which can be produced by these programs ought to be pragiizedects can
malke the chart hard to read or obscure the data.

Our goal is to communicatélhus 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 follang.

- Keep the graph simple
- Avoid 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 communic&ieply put, the designer of



Advanced Softare Applications 116

this slide committed a number of sinsatst good taste and communication.

Consider ®rst the use of the picture of the daritself, such a picture may be acceptable,
shawving that the slide has something to do with automobiteswvever, 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 slid8uch detail ought to be resed/for handoutsNo one
in the audience will be able to read that detail, and those who try will misseiteeof the
presenter
A better design for the same slide might be a simple line graph which presents the data.

Forget the car picture, and fpet the detail.Shav the trends, not the clip art.
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This is a betterxample of the same data as presentedeabdow you can see what the

warning is about, dom'drive o quickly on wet paement.

8.4 Summary

In this chapter we brie y loekl at some of the design issues for presentation grapacs.
summarize, &ep your presentations simple and to the pdian't overload your audience with
information on the slidesRather show trends, use phrases, and resdne details for your

handouts.
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You can talk, you can talk,
You can bicler, you can talk,
You can talk, talk, talk, talk,
Bicker, bicker, bicker.

You can talk all you vant to,
But it's dfferent than it as!

No it ain't! No it ain't,
But ya gotta kna the territory!

Merideth Wison
Music Man

9. DataCommunications

9.1 Quidk History

Reliable communicationver a dstance has wlays been a dreanf-rom ancient signal
®res, to smok dgnals, to semaphore ags, gdachnigues ha keen used to pass information
from one place to anotheWhen distances were greater than line of sight, communications
slowed davn considerably

Samuel FB. Morse vas among the ®rst to dgop a reliable means of distance
communication. Bwsing a series of long and short signals, trained operators could transmit a
message quicklyAlthough the sending and recigig of messages required specially trained
operators and equipment, the tgbph preed highly successful Because of its reliabilifyhere
are still some tetraph applications todayost of these applications are wirelessyeacer.

By the early 1920s the teletypeter was well enough deloped to bgin to supplement
the telgraph netwrk. Notonly were there commercial uses for this technglbglthe
National Weather Service madatensie wse of teletype netarks. Teletype operators did not
need the xensve taining that telgraph operators reced, and the possibility of transcription

errors vas decreased.
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We aould go on talking about the early history of data communicatiangsyou can see
it is quite xtensve. Teletype technology as used in computers since tlegywearly days when
inventors needed consoles and outpwicks. Somenanufcturers adapted electric typeters
as consoles and printer®thers used standar@l€type units.

Early computers were typically not equipped for telecommunicatimueed, gen within
the same computer room, often communications between compateeceomplished by
physically maving storage media from one system to anotbared tape dves, remeable
disk packs, and the kkwere the gtent of data communications.ong 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 linéBhese connections were point-to-point, where dedicated
connections alled two computers to communicatdy todays standards these connections
were slav and complicated to use.

In the late 1960s, the concept of patckwitching vas ®rst deeloped. Apaclet switched
network allows seeral computers to share one link, thugimg rise to much lesxpensve cata
communications. &kets are chunks of information, each indually addressed, which can be
routed from one computer system to anather

Computer netarks can be dided according to distance and connection techniques.
Three designations are Local Area Netkw(LAN), Wide Area Netwrk (WAN), and Dial-Up.
Other designations are occasionally used tbese de®ne the majority of netks. Inmary
respects the netwks are de®ned both by the underlying technglegywell as the distance

between nodes (computers) on the roekw
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9.2 Layeed Achitecture

Earlier in this te&t we looked at the basic communications model.

Network designers and programmers look at the communications process and breakifitoo
different layers.The Open Systems Interconnect (OSI) model is one such scligok layer is
responsible for accepting data, processing it, and handing it on toxtHayez In efect, each

layer on the source machine communicates with its peer on ¢fe¢ taachine.

Source Layer Target Layer
Layer Number

Application | ) Application Application program
: :

@ Presentation | | Presentatior Data transformation
| |
| |

Session | | Session Computer dialog control
| |
: :

Transport | | Transport Messages paekized
: :

Network i i Network Routing control
| |

Link i i Link Flow control
| |

Physical ' | Physical Transmission media

A A

By using such a layered architecture the designeses dnsured that netarking need not
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be tied to a speci®c computing platform or transmission medithm. interbce between layers
is well de®ned.If a layer is changed, all it needs to do is meet the ater§tandardsThus,
with the proper inteece, the same communications programs can ysky/ae of
communications medium such as ®lsatellite, or wirelessUsers who are interacting with an
application program need not concern thenmeselvith the underlying communications media.

As long as the source computer talks to thgetacomputerthe users are happ
9.3 Networks

9.3.1 LocalArea Netvork
The smallest in area and ttasfest in speed is the Local Area Netkv(LAN). Modern
LANSs use a ariety of transmission media to connect computers in one generalldnisaarea,
often called a campus, is typically de®ned as a radius of less than 2 or 3 miles.
LANSs typically use a mixture of twisted pair wire (essentially high quality telephone wire),
and ®ber opticsOlder LANs may use either thin or thick coaxial cabléith the adent of
portable computing, wireless or radio netis are becoming more popular
Cable modems and Digital Subscriber Loop, which are high speed data communications
media, are a form of local area netk. A cable modem is attached to a cablevislen
provider's network, taking adantage of the high capacity of coaxial calibegital Subscriber
Loop equipment is a short range (under 3 miles) point-to-point connection from a telephone

customers premises to an Internet Service Ader.

9.3.2 Wde Area Netwrk
In cases where a local area nettivis inappropriate, either because of the distance

involved or right-of-vay considerations, a Mé Area Netwrk (WAN) may su®ce. Typically a
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WAN is based on leased telephone lines running from point to pairthe end of each line may
be a computer or othervlee which acts as aatpvay between the VWN and a LAN. Thus a
number of computers can be tied together using opsidi telephone lineOften times a series
of computers may be connected with leased telephone lines, thus de®ning an enire netw
With software routing called paek switching, end to end communication is possible through

messages passed rious computers along the route.

9.3.3 DialUp Connections

Even if a computer is not on a LAN orAMN, it can still connect to theovld via a dialed
connection wer voice grade telephone lineas long as the computer has a properly functioning
modem (modulatedemodulator) to carert the digital computer signals to analog telephone
signals, communication is possiblBial connections are sher than either LAN or VWN

connections, ot are aalable whereer telephone service ivalable.

9.4 Addesses

With the adent of packt switching came the need for unique addresddegause
paclets could be passed between ks via a bridge, the addressing scheme needed to be
“exible with a lage capacity Although unique computer names were used, this required
extensve and rigorous controlNo provision could be made for temporary connections to a
network if every system name had to begigtered with a central ganization.

The following is the address information for the computer upon which tkiisstéeing

composed.
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ethO Linkencap:Ethernet Haddr 00:E0:29:5A:EB:60
inet addr:192.168.1.5@cast:192.168.1.255 Mask:255.255.255.0
UP BROADCAST RUNNING MULTICAST MTU:1500 Metric:1
RX paclets:0 errors:0 dropped:@@runs:0 frame:0
TX packets:0 errors:0 dropped:@@runs: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 netewk in question is Ethernet, a Local Area Netkw Thereis a

hardware address and an Internet (inet) addrée& command which produced this output also
gives information concerning the health and atyiof the netverk. Finally, the last line of the
display shas hardvare details so that the computer can internally communicate between the

system bs, the CPU, and the Neatvk Interface Card.

9.4.1 Hardvare Address

| HWaddr 00:E0:29:5A:EB:60 |
Each type of netark uses dierent hardwre. Theras no need to identify a speci®c modem, for

example, used for dialing a local Internet ServiceviRier. Point to point connections, such as
the hardwired connections within aid& Area Netwrk, also hae o need for speci®c
addresses.

In a Local Area Netark, havever, mary computers share a single transmission medium
such as a coaxial cable or a netlwhub Because there are madifferent network address
schemes, there is a need for a unique harehaddress for Netwk Interface Cards (NIC) which
attach to a LAN.Each NIC that is produced has a 48 bit address in which is encoded the
manufcturer model numberand serial number of the car@hus aly NIC can be used on gn
appropriate netark with one of seeral network addressing schemes, and yet uniquely de®ne a
speci®c computer

The hardvare address of a Netrk Interiace Card is related to theygsical 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 critypdd basing a
network addressing scheme on such an address is quteuttif TheTelecommunications
Control Protocol / Internet Protocol (TCP/IP) address is used by thenkdayer to allav the
routing of packts and messages.

Each computer that accesses the Internet has a unique TCP/IP adiireS2 bit address
is assigned by a higher authority than thevirlial computer system administratdsitimately,
the American Rgistry for Internet Numbers (wwarin.net) has the authority to assign blocks of
TCP/IP addresses tamous entities.A local Internet Service Prer ovns a block of
addresses and assigns one to each customer who dials in to the service.

Some netwrks use the Internet style of addressing,dye not connected to the Internet
(or are connected by atpvay). Thereare sgeral blocks of addresses resedvfor such
networks, such as the 192.168.x.x address block.

The Internet, itself, is merely a collection of netks which communicate viaatpvays.
Thus the local area netrk of the unversity connects via a phone line to a\pder outside the
university. This provider is connected to other piders, and so forthBy tracking the TCP/IP
addresses and computer names associated with eaatheprand gtevay, networks from around

the world are interconnected, thus forming the Internet.

9.4.3 Unversal Resource Locator (URL)
One breakthrough in Internet technologgsithe deelopment of the Uniersal Resource
Locator (URL). By using the URL, anaccessible web page or ®le on a computer ngtws

available to others on that natvk. Inturn, if the netwrk is connected to the Internet, that ®le
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or web page may be accessible to tloeldv

| http://www.cs.cuwedu/csc/csc175/indentml
A URL consists of three parts:

- Protocol
- System name or address
- Resource location on that system
There are mandifferent protocols used in data communicatioBeme of the more

familiar ones are:

Protocol | Name Use

http Hypertat Transfer Protocol| Web page display

ftp File Transfer Protocol File upload or denload
telnet Elnet Terminal emulation
nntp NetNews Transfer Protocol| Usenet articles

Although erery computer system on the Internet has a TCP/IP address, remembering
system names is much easier than remembering a string of numhberbiternic oganization
(www.internic.net) acts as a clearing house for domain nafeé®main name is a unique
identi®er for a gren computer or groups of computers the abee URL example, the domain
name iscuwedu The computer nametbis part of that domainThat computer is running a
service identi®ed asww.,

Web pages, ®les for denloading, and all other content on computer systems are stored on

some gternal deice. Inthe abeoe example, the web bweser is directed to load the ®le located
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at: csc/cscl75/indehtml

9.5 Summary

In this chapter we va& looked at the history of data communications, and some of the
ways data communication is implementddbcal Area Netwrks, Wde Area Netwrks, and dial
up connections are all used to enable one system to communicate with.aAstlogg as both
the source and tget agree on language, command structure, and other protocol elements,
communication can happeRbviously, there is a pysical medium wer which messages are
passed.

In the net several chapters we shalkplore one aspect of data communication, namely

the creation of web pages.
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Things are seldom what theeem,
Skim milk masquerades as cream;
Highlows pass as patent leathers;
Jackdavs strut in peacock'feathers.
Black sheep dwell invery fold;

All that glitters is not gold;

Storks turn out to beub logs;

Bulls are It in ated frogs.

W. S Gilbert
H.M.S. Pinafoe

10. BasicHypertext Markup Language (HTML)

10.1 HTMLDeEned

Back in chapter 4 you were introduced to an eadydwrocessing program call&gpeset
/ Runof. Later incarnations of this program were used for document processing fpyeaas.
Indeed, the conceptyvé a, both in WYSIWYG and markup language processors.

Hypertext Markup Language, hereafter called HTML, is one of the languagksibder
the legacy of Typeset / Runéf Although the command structure is not the same as the earlier
program, the concepts are identical.

In a markup language, plaixtecommands are interspersed with the content so to direct
the workings of a tet formatter The author of an HTML document adds commands, called tags,
to denote the lggnning of paragraphs, swdeadings, and do basictgplacement.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 "Vdha$ée Is
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What You Get" product.lt has neer been designed as such, and attempts teerhBIML
documents wrk as WYSIWYG documents are doomedddure. Laterin the chapter wé'

experiment with HTML documents and liveers to illustrate this point.

10.2 History

In 1989, Dr Timothy Berners-Lee @&s seeking ays to share information between
scientists wrking at the CERN laboratory in GereeSwitzerland. Becauseesearch papers
often drav from the vork of other authors, Berners-Lee l@okat a \ay to link papers together

His was not a n@ concept, Int a ngv implementation.

10.2.1 AsWe May Think

In July, 1945, the Second Wld War was about wer. Mary scientists and industrial giants
were husy planning for the coming peac@lith all the scienti®c accomplishments of tharw
naturally the great thirédes and imentors of the era were optimisti&annevar Bush, a science
advisor to the geernment, published af reaching paper in the July issuerbe Atlantic
Magazine He proposed a means of linking documents axtdreding the processing wer of
the human mindHis "meme&" was the ®rst step to that which weanknow as hypertext. As

We May Thinkis available from, among other sources, www8c.og/history

10.2.2 Xanadu
In 1960, Bd Nelson proposed a system of interlockingste Fromthis proposal sprang

Xanadu, a project which uses technology to link partagbus documentsi-or decades Dr
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Nelson has labored to put this project togeti#dthough much more sophisticated than the
hypertet of the World Wide Web, and hang a head start of almost 20 years, the project has still

not delivered usable softare.

10.2.3 DomairName System

Both theoretically and practicallifypertect systems xsted for information stored on a
single computerThe ®nal piece needed forwtoping the Wrld Wide Web came in the
mid-1980s. Beford 986, people sending mail oxtever the netvork would need to kno the
path the message shouldg¢akA message might pass through a dozen or more systems before
reaching its destinatiorA route such adecvax!ucbvax!ihnnp4!ihlpa!cEainves common.

Indeed, such a short rout@svalmost unheard of.

Because a messagasvsent from machine to machine, stored in a mail queue, and passed
to the n&t machine on the route, the neik was called "store and foexd.” Dependingn the
systems, the hops, and the state of the phone lines, messages eosddaakdays to go from
the source to the destinatio@learly another addressing and routing schemae needed.

The Domain Name System (DNS), coupled with the addressingrpaf the Tansmission
Control Protocol/ Internet Protocol (TCP/IP) netks revolutionized ®le transfers and electronic
mail. The(DNS) entries kpt track of systems and addresdeemains are igstered with a
central authoritymaking it easy to ®nd addressdsow familiar addresses such as
cEaime@jwilliam.cugdureplace the often error prone and highly confusing older address
strings. Throughhe magic of virtual circuits and end-to-end nattiing, logical connections
could be made from system to systelhail and ®les would aw freely along a connection

which looked like it was directly from the source to the destination.
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10.2.4 Puttindt Together

Thus, in 1989, Berners-Lee tathese gisting ideas and combine them into a single entity
Now a ®le stored on one computer could be #dko a document on anoth&ound and pictures
could be added to the miXAs long as aalid address and ®le nameasvgven, documents could
be shared.

Based, as it as, on a markup language for formatting, the documents were not stored in a
proprietary format. ASCII ®les with markup tags can be read by essentiallycamputer Even
if the client computer does notJeaa eader and formattea determined user could decipher the

tags and read the contents of the ®le.

10.2.5 Bravsers

Half a world awvay, & the National Center for Supercomputer Applications (NCSA) at the
University of lllinois, researchers wereaoping the ®rst graphical bvweser Mosaic could read
and format tet, and place the pictures and sounds within the gbofehe ®le. Before the
adwent of Mosaic, the graphic and sound linkswd be davnloaded for later processing.

In the last ten years the number and capabilities ofsers has gwen. Thebiggest
programs, Microsoft Internet Explorer and Netscapeidédor, are not the only bnasers
available. Bxt only browsers, such asyhx, and combination authoring tool and\wsers such

as Amaya also ®Il a niche.

10.2.6 Impact
In the decade from the ®rst HTML concepts to the turn of the millennium, dinkel Wide

Web and HTML have changed the ay the vorld does bsiness and educatioMany, mary
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documents and forms areadable online, making research and commerce much more
accessible. Aimexpensve computera nodem, and a phone line are all that are needed to open

a world of information to each person.

10.3 Bestnformation

The best information on the latestrsion of HTML is alvays found at the \Wld Wide
Web Consortium web siteThe W3C, as theare often called, is the standards body which
maintains HTML. They are located atwwww3c.og

All of the information in this chapter has been cleetk@inst the latest HTML 4.01

standards document, which &adable from this site.

10.4 Basics

HTML is, as the name says, a markup langudglee groff which you earlier xplored,
HTML is a series of commands or tags embedded within a docui@sat.the years, with later
releases of HTML, the number of tags hasagro However, a \very small number of tags will

suf®ce to put a basic document on thedf Wide Weh

10.4.1 Content
Certainly the most important part ofyatiocument is the basic conteriiere we ®nd the
true work, the true genius of communicatioords av into sentences, and sentences into

paragraphs. Athe paragraphs gnointo chapters and chapters into books, yorelmcome one
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with the authar Even those authors long dead, separated from us by centuries, can still touch
your mind and heartSuch is God rich gift of language.

Of course, the layout of the message is importammodern English, the order of the
words is important, as are the spaces between letters and punctuation Paeagsaph breaks
and section headers neéobmmunication much easiefables, charts, graphs, and pictures

enhance the message.

10.4.2 Rgs

To this end, the designers of HTMLVegven us a siite of "tags." Tags typically come in
pairs, with some certairxeeptions. Irthe folloving section we shall look at some of the basic
HTML tags. More detailed information each tag may be foundhatvw3c.og.

As a note, HTML tags are not case sewaitiin the folloving examples | hae rendered

the tags in upper casaytlihat is simply covention.

10.4.3 Basidocument

Fadlowing is a basic HTML document.
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<IDOCTYPEHTMLPUBLIC"-//W3C//[DTDHTML 4.0//EN">
<HTML>

<HEAD>

<TITLE>Basic HTML Document</TITLE>

</HEAD>

<BODY>

<CENTER>

Hello, world!

</CENTER>

<P>

ThisisabasicHTML document.

<P>

Following is some pre-formatted text:

<PRE>
Tworoadsdivergedinayellowed wood
Andsorry | could nottravel both
Andbe onetraveler,
LongIstood,
Andlooked downoneasfaras|could
Towhereitbentinthe undergrowth.

</PRE>

<P>

Hereisatable:

<TABLE border=3>

<TR>
<TH>Column 1</TH>
<TH>Column 2</TH>
<TH>Column 3</TH>
</TR>
<TR>
<TD>Tabledata1</TD>
<TD>Tabledatal</TD>
<TD>Tabledata1l</TD>
</TR>
<TR>
<TD>Tabledata2</TD>
<TD>Tabledata2</TD>
<TD>Tabledata2</TD>
</TR>
</TABLE>
</BODY>
</HTML>

This is a screen shot of the basic document agedaising the BEnqueror braser
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10.5 Documenfelow Tags
Let's lreak the document tags into smaller piedéach tag sems a purpose, some

hidden, some visible.

10.5.1 Speci®catiofag

| <IDOCTYPE HTML PUBLIC "-//W3C//DTD HTML 4.0//EN"> |
The World Wide Web Consortium (W3C.g) is the standards making body for HTML.

According to their style guides, the ®rst line of a web site should de®nevtheflei TML in
which the document is writterMost bravsers nav support HTML 4.0 and 4.1This line alerts
some brawsers (in theory) of the el of HTML so that tags will be rendered according to the

proper speci®cationMost 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 @leey identify the contents of the ®le as an

HTML page so the breser will be able to properly process the ®ome bravsers do not
require this tag, Wt good form says it should be used.
The closing tag is placed at the end of the docum&géin, so bravsers are not pigkif

this tag is missing,u good form ought to be fokeed.

10.5.3 Head
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<HEAD>
</HEAD>

Directly following the <HTML> tag is the tag which identi®es the document headihg.

heading is not displayed by the tmser but is used to identify the document, autlamd set
some dedults for the documentn the abee example, the heading consists only of the
document title.The heading should also include an identi®er for the & HTML and the

author of the document.

10.5.4 Ttle

<TITLE>
</TITLE>

Every document desegs a title. This tag pair preides said title, which may be displayed

on the bravsers top line.

10.5.5 Body

<BODY>
</BODY>

Here starts the content of the web pag@kere are manoptions to the <BOW> tag. You

may decide to set the screen background color or background image using opjiomainds to
this tag. Better howeva, 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 thetrehapter
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10.5.6 Rragraph

<P>
</P>
The paragraph tag is the basieiding unit for a documentThis tag forces both a we

line and a blank spac&Vithout this tag, or seeral similar tags, the bveser ignores both me
lines and blank linesln this respect HTML wrks like groff.
Often the closing tag is omittedjtlsome authors suggest using it to forcevsers to

properly handle fonts and ngans.

10.5.7 Break

| <BR> |
This tag produces a "ndine" without a blank.There is no closing tagt may be used to

format poetry or other items which require speci®c line breaks.

10.5.8 Pre-Brmatted

<PRE>
</PRE>

This tag pair causes the larger to tak each line as a separate entifjhere is no need for

<BR> tags to cause a line bred&ecause this tag pair is used most often for source listings, the
browser is directed to use a mono-space font such as Cowfete space (spaces, tabs) is

presered by most brasers.
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10.5.9 Center

<CENTER>
</CENTER>

Items surrounded by this tag pair will be centered horizontally

10.6 Chaacter Format gs
Where the preceding tagoviked on the paragraph or sentene&lleghe net group of

tags work well for indvidual characters andosds.

10.6.1 Bold

<B>
</B>

Characters within these tags are rendered as bold.

10.6.2 ltalics

<|>
</|>

Characters within these tags are rendered in italics.

10.7 Listltems
The HTML list, like thegroff list, consists of a tag to designate thgibeing and end of a
list, and a tag to indicate the imdiual list items. Lists may be nestedl'he following is an

example of ordered and unordered lists.
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<HTML>
<HEAD>

<TITLE>ListExample</TITLE>

</HEAD>

<BODY>
<UL>

</UL>
<P>
<OL>

</OL>
<P>
<DL>

</BODY>
</HTML>

<LI>Listitem 1</LI>
<LI>Listitem2</LI>

<LI>Listitem 1</LI>
<LI>Listitem2</LI>

<DT>Term</DT>

<DD>Thisisthe definition of said term. Itmay
spanseverallines, contain spaces andtabs,
etc. This particular example shows one
listitem.</DD>
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10.7.1 Unorderedist

<UL>
</UL>

The basic list in HTML has tavparts, one designating the type of list, the other

designating speci®c list item#n unordered list is also called allet 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 bginning and ending tags are needéalividual list items will also be tagged as

noted belwv.

10.7.2 Orderedist

<OL>
</OL>

The ordered list typically ges a umbered list, although it may be directed teegi

alphabetic characters as the list mditk.use is identical to the unordered list.

10.7.3 Listltem

<LI>
</LI>

Both the ordered and unordered lists require speci®c list itdims.closing tag is optional.

10.7.4 De®nitiorList
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<DL>
<DT>
</DT>
<DD>
</DD>

</DL>
The de®nition list is a special list which alle for the proper display of items with a block

of text. Ratherthan using the standard <LI> tag, the de®nition list usediifferent tags for a
given entry. The <DT> tag pair denotes the term which will be de®nBae <DD> tag pair

denotes the actual de®nitioBoth the </DT> and </DD> closing tags may be omitted.

10.8 THbles

The HTML table allavs you to arrange data Xtepre-formatted tet, images, links, forms,
and other HTML elements) intows and columns of cellsTables may hee associated
captions, headers, and footers.

As you hae dready seen in the "basic document™\edydables may be rendered with
visible borders, and special formats for head@ise required elements are theABLE> and

<TD> tags. Other tags will enhance the table.

10.8.1 ABLE

<TABLE>
</TABLE>

The <TABLE> and </IABLE> tags are required to denote thgibaing and ending of a

table. Thes¢éags may be nested if desired.
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10.8.2 Bble Header

<TH>
</TH>

The <TH> tag pair denotes speci®c heading information within a t&lemally this tag

causes the contents to be displayed in bold tiffe </TH> tag is optional.

10.8.3 Hble Rav

<TR>
</TR>

Each rav within the table is speci®cally de®nedhe end tag is optionaRow cells are

de®ned within the TR tag pair as seen in tkengple at the lgnning of this section.

10.8.4 HEble Data

<TD>
</TD>

The TD tag pair de®nes each cell that contains data.

10.9 Imaes
The following screen shot and HTML code shthe use of images in an HTML
document. Wu may notice that the images are also included in a table so thawtbitest

can readily be seen.
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<HTML>
<HEAD>
<TITLE>ImagesinHTML</TITLE>
</HEAD>
<BODY>
<CENTER>
Note: Dust Puppy image used with permission of UserFriendly.org
</CENTER>
<TABLE border=3>
<TR>
<TD><IMG SRC="cast_dust.qgif" width="25%" align=left>
Dust Puppytotheleftofthe screen at25% of the
width ofthe screen.
<p>
Thetagto makethis happenis
<BR>
&lt;IMG SRC="cast_dust.gif" width="25%" align=left&gt;
</TR>
<TR>
<TD><IMG SRC="cast_dust.qgif" width="25%" align=right>
DustPuppytotherightofthe screenat 25% ofthe
width ofthe screen.
<P>
Thetagtomakethishappenis
<BR>
&lt;IMG SRC="cast_dust.qgif" width="25%" align=right&gt;
</TR>
</TABLE>
</BODY>
</HTML>
10.9.1 Imagdag

| <IMG SRC=lenameheight=xx width=xx alt=8ome tgt">

The <IMG> tag is used to insert images into the HTML documBath the height and

width parameters size the image refatp the display framelf the image is lager than the

frame, most brasers will place scroll bars so the image can be panned either left and right or up

and dovn. Thealt parameter placesxtebehind the image so thaktenly bravsers can use the

page.

The align attrilotes in the sample are actually deprecatedva fof style sheets, which

will be covered within a later section of this chapter
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10.9.2 Imagdypes
Three types of graphics ®les may be inserted into an HTML docur@htJPEG (JPG),

and PNG ®les will display properhAll other graphics formats will not be displayed.

10.10 Hyperlinks
HTML was designed from the ®rst to contain links between documé&htse links may
be sections within a document, ®les in a single direc®lgs on a single computer or ser\or
®les located on gnaccessible system in theowd.
Where HTML uses manof the same typesetting elements of other markup languages, it is
unique in its ability to link elements ofords, graphics, sounds, and ®les togetfdiis linking

is done using anchor tags.

10.10.1 Wthin Document

<AHREF="#section">link text</A>

<ANAM E:;'#section">anchortext</A>

The simplest use of the anchor tag is within a single docunBgnspecifying the name of
a fction of the web page, you enable the reader to jump within the padeng as the name is

de®ned, the link will vark.
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10.10.2 Wthin Directory

<AHREF="filename">link text</A>

A web site is oftentalt up of a number of ®lesSmaller ®les are easier arakter to load,
and often will ®t on a single screeihus sections may be placed in wdual ®les and linkd.
In this case, one need only to de®ne the ®le name of tpet taithin the anchor tag paivwhen

the reader clicks upon the link, their imser loads the ¢ ®le.

10.10.3 LocalComputer

<AHREF="filename">link text</A>

The same tag whichavks well for a local directory alsoosks for loading ®les from the
same semr kut in different directories Although the reference may be toya®le, typically one
would set links to ®les within sub-directorieReferences may be absolute, where the entire
directory structure isxplicitly given, or the reference may be relatisuch as in a sub-directory

UNIX operating system ®le coentions apply here.

10.10.4 Veridwide

<AHREF="HTTP://system/filename">link text</A>

While this anchor tag may lookriliar, there is one major dérence. Therotocol for

the link and the system name must kplieitly de®ned. Protocols include FTP: for ®le



Advanced Softare Applications 147

transfers, HTTP: for Hyperté Transport Protocol, and MATIO: to link to a mail programThe

slashes are necessary

10.11 Summary

In the next chapter we will gplore some adanced topics in web design, style sheets,

navigation, and interacte pages.
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Kind Captain, e important information,
Sing hg, the kind commander that you are,
About a certain intimate relation,

Sing hg, the merry maiden and the tar
The merry maiden and the tar

W. S Gilbert
H.M.S. Pinafoe

11. Advanced Hyperteg Markup Language (HTML)

11.1 V¢b Navigation
In the days of the clipper ships and the giant ocean liners, ¥igata would keep track

of the ships position by using the sun and the sta®&ametimes the nayator, through no &ult
of his avn, might not knw the ship$ exact position.Jules \érne, in20,000 Legues Under the
Sea wrote of this when Captain Nemo haddgakhe Nautilus to the South Pole.

"You are right, M. Aronnax," said he; "if to-mowd cannot tak the altitude

of the sun, | shall not be able to do it for six montBst precisely because

chance has led me into these seas on the 21st of March, my bearings will be

easy to tag, if at twele we can see the sun.”

"Why, Captain?"

"Because then the orb of day described such lengthenesksdhiat it is

dif®cult to measurexactly its height abee the horizon, and gve erors

may be made with instruments."

"What will you do then?"

"l shall only use my chronometéreplied Captain Nemo'lf to-morrow,

the 21st of March, the disc of the sun, ailog for refraction, is xactly cut

by the northern horizon, it will skothat | am at the South Pole."”

Your web page audience should notddne same uncertainty as Captain Nerfiehould
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not tale sx months to determine their location, neee a day to see where theare.

To this end we shall look at the problems in laying a course for your audidramurse
that is easy to folle, that is logical, and that communicates clearly the wealth of information
you desire to caorey. In the same way that celestial nagation does not lggn with a star shot,
but with preparation of charts and manuals, so wefigaéion bgins with the oganization of

information.

11.1.1 FileNaming

Web gtes are, by nature, platform independeBach HTML document is a separate page
which is linked to another by an anchor taffaus each web site mayJysamary associated ®les
within its home directory

Any valid ®le name which can be used on the sesystem may be used for a web page.
Good form suggests, hvaver, that the ®le name not contain special characters or spaces, for
some brasers may not properly recognize such as proper nawes page ®les should afys
end with thehtmlextension. Theop level page in ag site, by cowention and bravser deéult,

is index.html

11.1.2 InformatiorOrganization
Before a web site can be properly designed, the underlying data needsgenieedr In
the past, such ganization schemes were therk of librarians and secretarieslow you, as a

web designemust underta& the oganization of information.
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This would not be hard if information and data came neatly packaged in nigemase In
reality, few things are so neatly classi®eAt a high level, certainly classi®cations are easy
Mammals, for gample, bear ie young, hae fur, nurse their young, and & a lackbone. So,
what does that maka dick-billed platypus?t is a mammal, according to most classi®cation
systems, bt it lays ggs.

Classi®cation systems and informatioganization is lilt on the foundation of language.
Language is often ambiguous and impreciBkis leads to bad j@s and puns.

Edgar Began: So, Charlie, hae you had your ges checkd?
Charlie McCartly: No, the/'ve dways been blue.

Or do we darewen ask, "Who's on ®rst?"

This ambiguous language is the basis for all classi®cation sysi&fimsn we use words
for labeling catgories, we run the risk that our audience may not understand our meaning.

To ad to the problem,very document we place on our web site must be placed in a
cateyory. It must be linled to a speci®c page, or displayed under a speci®c hea8irayld the
platypus be classi®ed as a mammal, or as a separageryaddl together?

Organization schemes can be roughlyided into two different catgories. (Isnt this

recursion amazing?lExact oganization schemesde information into well de®ned and
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mutually exclusive fctions. Thigype of oganization requires your user to kmahat for which
he is searching, axact name or part numhdor example. Includedh exact oganization
schemes are:

- Alphabetical

- Chronological

- Geographical

In the abwe shemes, the person doing the search must/lengoper spelling, a time
period, or plgsical location.Without that knwledge, a searchauld be fruitless.

Ambiguous oganization schemes are more common, and much ma@eulifto
implement. Considenow non-®ction books are classi®ed in a librady library cataloger must
decide, based on the title and content of the book, where it ought to bedsh&hecataloger
makes an educated guess, then turns to the Library of Corfgmbgsct Headinggolume to ®nd
a all number catgory. Once this is done, the book is shexdvin a releant section.

How does the cataloger deal with a book sucBausl of a Ne& Machineby Tragy Kidder?
This book, an account of the birth of axnmicrocomputer system, can be placed vesa
cateyories. ltis a technical, computer historit is a gactical guide to computer architectuie.
is a biograpi of the chief designer

Ambiguous oganization schemes include:

- Controlled wcalulary indexes
- Keyword indexes
- Topical oganization

- Task-oriented gganization
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- Audience speci®c genization
- Metaphor dwen organization
In each of these schemes you hope that the web page audience can grasp the information
and viav it in the same ay you viav it. Thusyou need to lea kroad clues as to the scheme,

what the will ®nd, and hav they will use the site.

11.1.3 Naigation Schemes

Once you hee dcecided hav to organize the information on your web site, you need to
determine hw best to present that informatioAgain, your eerall goal is to communicate, to
place your ideas into the minds of another perdgbrerything in the site nagation scheme must
contribute to communication, otherwise your web authoring will beain.v

Design your web site na@ation scheme with your audience in mir@onsider what their
needs may be, that for which yhaeek. Donot design the site to meet yowroneeds, or to
shawvcase the specialize@d®ahulary of your oganization. Thisdoes not help your audience in
the least.

Be clear and consistent in youmvigation schemeMany designers will place a menu on
both the top and bottom of a web page so that the user will wetdiscroll to ®nd links to other
pages. Othemsse a tw frame model, the left frame with the menu, the right one for content.
Use tet rather than pictures for wigation, for some bresers do not hae gaphics capability

Navigation schemes may be local or global in nature (in relation teea geb site). A
local scheme all@s the user access to a small set of pages selected by thd obtite current
page. Tees, linked trees, lines, and circles are all local schemeglobal scheme alles access

to each page fronvery page.
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11.1.3.1 Plaiflree

Probably the easiestvigation scheme for a small site is the plain tr8eb-pages are
linked to the top Mel index.htmlwith no links between sub-pageshe biggest draback to this
scheme is a user mustigt theindex.htmI®le repeatedly to jump to other links and

information.

index.html

I

link1.html link2.html link3.html

11.1.3.2 Linled Tree
This scheme is much friendlier than the plain trikallows for the user to selectyan

branch from théndex.htmI®le, and to select the xielogical page on the samevékas the

current page.

index.html
link1.htmlleslink2.html}es link3.html
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11.1.3.3 Line
Use this one with cautiorRity the poor user who gets to the end of the line without a
directed place to goYes, it may be a good scheme for an instructional site or a chronological

site, lut it stops, leaing the user hanging.

index.html< = link1.html|< = link2.htm| |« »{link3.html

11.1.3.4 Circle
A better \ariation on the line is the circlé&Now the last page is lirdd agin to the

index.htmI®le. You may preide a means to lga your site from this point.

index.html

link1.html link3.html

link2.html

11.1.3.5 Global

Each page in this scheme is latkto &ery 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 gieyou can see,ery quickly on

a large web site, this may be almost impossible to administer

index.htm| < » link1.html

| \

\ |
link2.html}« » link3.html

11.1.3.6 Hybrid
Certainly you can combine elements of eackigaion scheme into a lger web site.As
long as your audience kws where thg are and where theare going, a combined scheme

should vork very well.
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11.1.4 Labels

The ®nal aspect ofdilding the site magation scheme is the labeling links and pages.
Because one lge page isxxeedingly di®cult to read, and will quickly be ignored by your
audience, you need tovea way of dviding the site into smaller unitsChe label, then, is the
key to ®nding the smaller units.

Consider the audience contact poifte label "Contact Us" corys a wealth of
information. Herewe hope, the reader can ®nd a phone nuymheating address (both
electronic and pysical), contact names, and possibly a magimple label gves 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 sgeral practical rules Above dl, consider your audience=or whom did you create this web
site? Vs it for your avn enjgyment, or vas it to pass something to another person.

Keep the labels short, simple, and to the poWhen using multiple wrds in a label on a



Advanced Softare Applications 157

menu, connect theards with a non-breaking space (&nbsp;) so that the label will not be split
between tw lines. Oliously single vord labels dort'havethat problem, bt often multiple
words are needed to cagy meaning.

Do not use the internal gon and wcalulary of the oganization. Eery compay, every
school, gery group has itswn unique wcahulary. No one outside the compginows what
that vocalulary means.Avoid the use of acrgms, especially local acrgms.

If you use a label for a link, which is common, also use that label on tje¢ page.This

way the reader will recognize the page, andvkiioat the proper destination pagasioaded.

11.1.5 Naigation Items to Consider

As you are designing your vigation scheme, consider the fallmg:

- Each page should at least pointrtdex.html

- Menus may be placed both on the top and bottom of the page

- Keep menus consistent in layout andrding

- If using pictures as menu items, use th& Atring so non-graphical bvesers may use the
site

- Remember®rst and last, you are writing for an audience whichagnothing of your

topic. Writefor them, not for yourself or othekgerts. You are writing to communicate.

11.2 Cascadingtyle Sheets
To help your audience n@ate your web site, you ought tovesa onsistent style for the
pages. Remembherou are trying to communicaté&/ou don't want the reader to kia o gpend

time deciphering a nepage scheme each time avgage is loadedConsistent colors,
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consistent fonts, consistent layout aegywimportant.

Considertoo, that HTML is not a Whatot See is Whatau Get proposition.Your
carefully planned spaces and tabs and colors may all be changed by theréabdwser or
user preferences of your readegystem. Yt you need to de®ne at least part of the layout of the
web site.

To this end, the \&tld Wide Web Consortium (www3c.og), the avners of the HTML
standard, desloped the Cascading Style SheS8tyle directves may be placed in arxternal ®le
which is linked to a page, within a <STYLE> tag pair in a ®le, or "inline" as part of another tag.
The directves ae cumulatve, where an inline style mayerride a <STYLE> tag pajor an
external ®le may be enhanced with local diregi

Style sheets are used to yide a common look and feel to a web siith 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 mekweb site authoring and maintenance easier

Inline style directres aught to be @oided as much as possibl€hey make ste
modi®cations ery dif®cult, for they are scattered throughout the ®les which mgi a web site.
Use inline styles only when no other optiotisés.

<STYLE> tag directies ae easier to maintain, for the tag pair swajs part of the page
<HEAD> tag. Yet, with a complete site makover, the use of the <STYLE> tag pair still causes
extensve work to change\ery ®le.

Obviously the best use of the Cascading Style Sheet is to link the web pages to a single,
external style sheetThus one change in th&ternal ®le will av through the entire web site.
Other authors, possibly from a team project, canens& of the style sheet as wellhis saes

much coordination &rt while providing a consistencto the web site.
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11.2.1 StyleTag

<STYLE>
</STYLE>

This tag is required for documenvébstyle sheets.t is part of the document <HEAD>

section. Theending tag is rarely omitted.

An example of a documentué style sheet follavs:

<HTML>
<HEAD>
<TITLE>Blue Headers</TITLE>
<STYLE TYPE="text/css">
<l--
/*make firstlevel headings blue */
h1{color:blue;}
-->
</STYLE>
</HEAD>
<BODY>
<H1>Betthisisblue!</H1>
</BODY>
</HTML>

Here is the same document with atteenal style sheet:

<HTML>

<HEAD>

<TITLE>Blue Headers</TITLE>

<LINKrel=stylesheettype="text/css" .
href="http://www.somewhere.edu/Atest/bluhead.css"
title="Blue Head">

</HEAD>

<BODY>

<H1>Betthisisblue!</H1>

</BODY>

</HTML>

The style shediluhead.csgsontains:

h1{color:blue;}

11.2.2 StyleSyntax
A style rule is made up of at least thredaliént parts.First is the selectpthe name of the

markup element which isfatted by the ruleNext comes the curly brac&his is folloved by
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property:value pairs which may be a semi-colon separated list.

11.2.3 StyleProperties
At the heart of the Cascading Style Sheet speci®cation are thyepnogerties which let

you control hav the bravser presents your content to a uskne standard separates the
properties into Six groups:

- Fonts

- Colors and backgrounds

- Text boxes and layout

- Lists

- Tag dassi®cations

11.2.3.1 Bnts

HTML allows for the use of diérent fonts on a web pag@f course, as is the case with
eveay other style attribte, the bravser settings mayverride your careful choicesThe desired
font may not be installed on the client system, thus your desires may not be reHfiaetieing

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 eample, setting a font for avd 1 heading could be done:

h1{font-family: "New Century Schoolbook", serif; font-size: larger; font-weight: bold}

11.2.3.2 Coloraind Backgrounds
Every element in a document has both agavand and background colofhe
background can actually be an image or a single .ctlormally elements inherit the properties
of higher level elements, ht this need not be the casks an &ample, 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.qgif)}
11.2.3.3 &xt Boxes and Layout

Cascading Style Sheets neak dstinction between a font and the presentationxdf te

Style properties for te include:

- letterspacing
- line-height
- text-align
- text-indent
- vertical-align
- word-spacing
Thus it is possible to set a heading twagls be centered with a wide space betweerds:

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 thes lmmxtaining the elements of

your web page.
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Margin

Border

Palding

Element

Thus the dimensions which can be set fovaergéement:

Directive Hfect

maigin de®nesll four of element mains
maigin-bottom de®nebottom magin - defwlt 0
maigin-top de®nesop magin - defwult O
maugin-left de®nedeft magin - defwult O
maigin-right de®nesight magin - defult 0
border de®neall borders (colgrwidth, style)
bordercolor de®nesntire border color
borderbottom de®nesorder bottom color
borderbottom-width | de®neborder width
borderleft de®nedorder left color
borderleft-width de®nedorder width
borderright de®nesorder right color
borderright-width de®nedorder width
bordertop de®nedorder top color
bordertop-width de®ne$order width
borderstyle de®nesine type

dashed

dotted

double

groove

solid

Padding
Padding-bottom
Padding-top
Padding-left
Padding-right

de®nesll four of element padding
de®nelottom padding - delult O
de®netop padding - defult O
de®neseft padding - dedult O
de®nesight padding - defult O

Therefore a style sheet can say:
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body {margin: 5%}
11.2.4 Propertyalues
There are kinds of property &lues:
- Keywords
- Length \alues
- Percentagealues
- URLs

. Colors

11.2.4.1 Keyword Property ¥lues
A property may hee a leyword value which de®nes an action or a dimensikeywords
may includeunderlineor line-through or similar values. Dimensionsiay be g&pressed as

small large or xx-large Some leywords, such abolder, are relational.

11.2.4.2 LengtiProperty \alues

According to the CSS standard, leng#iues state the size of a properthese are
numbers, sometimes with decimalBhey may include a leading plus (+) or minus (-) sign so to
cause aalue to be added to the original style propehen epressing a length, the number is
followed immediately with a tavletter abbreiation of the unit of measure with no intening

spaces. Thanits of measure are:
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Abbreviation Unit
in inch
cm centimeter
mm millimeter
pt point(1/72 inch)
pc picag12 points)
em widthof m in current font
ex height ofx in current font
pX pixel on current display

11.2.4.3 Percentadg&roperty \Alues
A percentage alue is in relation to some other aspect of the confEm. percentage

number is folleved immediately with a percent sign (%).

11.2.4.4 URLProperty \alues

| url(service://servecom/pathname

Some propertiesxpect a URL as aalue.

11.2.4.5 ColoProperty \alues
Colors may be gen as a rame, a three digit kadecimal numbeor as a ed/green/blue

construct. Athree digit hgadecimal number isxpanded into a six digit numberhus "dark

| rgh(00,33,33)

cyan" (#003333) may be written as #03he red/green/blue construct is as fako

which results in a darkyan.
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11.3 Summary

In this chapter we load at \arious web méagation schemes and Cascading Style Sheets.
Through a properly designedvigation 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 intactThis adds ibility to site maintenance, and can ease the task of

standardization of web pages within agaoization.
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Go and do your best endear,
And before all links we s,
We will say farewell for ever.
Go to glory and the gva!
W. S Gilbert

The Piates of Bnzance

12. Interactre P@es

Although HTML and the Wrld Wide Web was originally conceied for static web pages
such as scienti®c reports, thevdepers quickly deeloped seeral ways to allev users to
interact with web pagesThere are tw different approaches to interagtipages. Semr side
forms processing accepts input from the user for processing on tee @dent side forms

allow processing on the local system.

12.1 Servefide Brms
An HTML document can include forms which the user can sub@fien times the forms

are used for "guest book" applicationst bertainly can be used for order entry and the lik

12.1.1 Hov it Works
Constructing the form is a twpart process.
1. Creatdhe HTML document
2. Createa program in C, C++, Perl, Python, or some other highl lenguage to rece
and parse the data from your forfhis is called a CGI (Common Gatay Interface)

script or program.
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12.1.2 HTMLCode for Brms
There are three types of inputs for forms.
1. INPUTelements are theavious luttons and tet inputs:
- TEXT: single line text window
- RADIO: a group of bittons of which only one can be chosen
- CHECKBOX: a box that can be chestt or unchectd
- RESET a lutton to clear the form
- SUBMIT: a lutton to actually send the form to the CGl script
2. SELECTelements create a pullado menu.
- OPTION elements de®ne menu choices
- The SELECTED attribte in the OPTION element speci®es theadéifmenu
choice
3. TEXTAREA elements specify a multi-line ®eld:
- COLUMNS and WS dtributes in the <TEXAREA> tags specify the size of the
visible text box
- Text placed between the <TEXREA> and </TEXRREA> tags become the

default content of the ®eld.

12.1.3 The<form> tag &plained:

<form method action enctype onsubmittarget>

- METHOD: This required attrilte for the <form> tag sets the method by which the
browser sends the formdata to the seer for processing.
- POST the bravser sends the data in aot@ep processFirst the bravser contacts

the form processing sewspeci®ed in the BTION attritute. Oncehe contact is
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made the bnser sends the data.

On the serer side, POST style applications arpected to read the
parameters from a standard location oncg begin execution. Onceead the
parameters must be decoded before the application can use thalfioes v

- GET: the bravser contacts the form-processing serand sends the data in a single
transmission. Therowser appends the data to th€ AON URL separated by a

guestion mark.

GET vs POST

Method | Criteria

A} %4

GET Shortform, high performance

POST Longorms, may ®elds

GET Programmeinexperience

POST Securitys an issue

- ACTION: This required attrilte gves the URL of the application that is to reeeiend
process the form'data. Mostbften the CGI script isépt is a special directory calledi-
bin. Because of the nature of sers, you may not be able to place a CGI script on the
sener.

You can send the contents of the form via e-mail to getasystem We sall
discuss this later

- ENCTYPE: normally defulted, lit if you are mailing the form this should be set to
"text/plain”

- ONSUBMIT: executes a AVA program when the form is submittedlypically 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 winatdrame.
Simply add the ARGET attrilute to create a mewindow or replace the contents of an

existing windaw.

12.1.4 Simpl&cORM example

<form method=POST action="http://www.someedu.edu/demo">

Name:
<inputtype=textname=name size=32 maxlength=80>
<p>
Gender:
<inputtype=radio name=gender value="M">Male
<inputtype=radio name=gendervalue="F">Female
<p>
Income:
<selectname=income size=1>
<option>Under $25,000
<option>$25,001to $50,000
<option>$50,001 and higher
</select>
<p>

<inputtype=submit>
</form>

12.1.5 UsingMAILTO

Even if you do not hae access to &gi-bindirectory you can still use forms to submit data
via electronic mail.The folloving example shars hav to call the electronic mail program and
how to encode the dataMail 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 formis being sent by mail’)">
Name:
<inputtype=textname=name size=32 maxlength=80>

<p>
Gender:
<inputtype=radioname=gendervalue="M">Male
<inputtype=radio name=gendervalue="F">Female
<p>
Income:
<selectname=income size=1>
<option>Under $25,000
<option>$25,001to $50,000
<option>$50,001 and higher
</select>
<p>

<inputtype=submit>
</form>
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12.2 ServeSide Pograms

12.2.1 CGland SHELL Scripts
The followving is an &ample of a shell (command line processor) script which generates an
HTML page in response to a quemyote, ary executable program can be used to process form

data.

#!/bin/sh
#

# createpage.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

# construct 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 ="."H{print $1}"
name=$dir'ad'$tmp'_header_page.txt’

fi

if test ! -r $name

then
tmp="echo $1 | awk '‘BEGIN{FS = "."H{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 = "."H{print $1}"
ext="echo $1 | awk 'BEGIN{FS = "."Hprintf"%03d",$2}"
name=$dir'ad'$tmp’_'$ext’_header_page.txt'

fi

# send the HTTP server the content-type directive so that it knows we are

# creating 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 "&It PRE &gt"

/bin/cat $name

echo "&It /PRE &gt"

echo ™

# The HTML page is complete; exit the script
exit 0

12.2.2 CGland PERL Scripts

#!/usr/bin/perl
#

# hello-perl.cgi
#

# This CGl 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/htmi\n";

print "\n";

print "<htmI>\n";

print "<head>\n";

print " <titte>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 @ample, we will combine a PERL CGI script with a MySQL database to
provide web based entry of mailing label daténlike the mailing label applications in the
database chaptehis particular application is not yet completdowever, 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.cgigenerated on Mon Jul2812:13:24 2003
# Codetemplate by Jeff Williams (cfiaime@nconnect.net)
# This code may be copied underthe provisions ofthe GPL

use vars qw(
$id
$honorific
$last_name
$first_nam
$street
$city
$state
$zip
$g $formstate $userid $passwd @res_list $action);
use CGl::Pretty;
$g=CGl::new();

if ($g->param()){

$formstate = $g->param(“formstate");

if ($formstate =A/enter/i) {
$g->param(-name=>"formstate", -value=>"populate",
-override=>1);
initial(); .

} e Isif ($formstate =A/initial/i || $formstate =A/new/i) {
initial();

} e Isif ($formstate =A/populate/i) {

populate();

} e Isif ($formstate =A /edit/i) {
edit();

} e Isif ($formstate =A/search/i){
search();

} e Isif ($formstate =A /display/i) {
displayall();
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} e Isif ($formstate =A /resumeli) {

resume();
} else{
goodby();
} else{
login();
}
sublogin{

print$g->header();
print$g->start_html(-titte=>"nameaddr entry form",
-author=>'jeffwilliams: cfiaime@nconnect.net’,
-style=>{'src'=>'styles/style.css'});
print$g->center($g->em(" nameaddr Subsystem login™));
#HHHHE print $g9->$g->startform(-method=>"post",
print$g->startform(-method=>"get",
-action=>"http://brutus/Acfiaime/cgi/nameaddr.cgi");
print$g->hidden (-name=>"formstate",-default=>"resume", -override=>1);
print$g->start_table();
print$g->TR(
$g->td("Enter userid:"),
$g->td($q->textfield(-name=>"userid",-size=>"10")));
print$g->TR(
$qg->td("Enter password:"),
$g->td($g->password_field(-name=>"passwd",-size=>"10")));
print$g->TR(
$g->td($g->submit() ),
$qg->td($q->reset()));
print$g->end_table();
print$g->end_form();
print$g->end_html();
}

subresume{

$res_list[0]="Display";
$res_list[1]="Edit";
$res_list[2]="Search";
$res_list[3]="New Record";
$res_list[4]="Exit";
print$g->header();
print$q->start_html(-title=>"nameaddr action selector",
-author=>'jeff williams: cfiaime@nconnect.net’,
-style=>{'src'=>'styles/style.css'});
print$g->center($g->em(" nameaddr Subsystemresume"));
H#HHHHE print $g->$qg->startform(-method=>"post",
print$g->startform(-method=>"get", i
-action=>"http://somehost.com/Anameaddr/cgi/nameaddr.cgi");
# print$g->hidden (-name=>"formstate",-default=>"New", -override=>1);
print$g->start_table();
print$g->TR(
$qg->td("Action:"),
$g->td($g->radio_group(-name=>"formstate",-values=>@res_list,
-default=>"Display")));
print$g->TR(
$qg->td($g->submit()),
$g->td($g->reset()));
print$g->end_table();
print$g->end_form();
print$g->end_html();
}

subinitial {

# printtoHTMLOUT the basic headers, etc. needed by agivenweb page
print$g->header();
print$q->start_html(-title=>"nameaddrentry form",

-author=>'jeff williams: cfiaime@nconnect.net’,
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-style=>{'src'=>'styles/style.css'});
print$g->center($g->em(" nameaddr Entry"));
#H#HHE print $g->startform(-method=>"post",
print$q->startform(-method=>"get", .
-action=>"http://somehost.com/Anameaddr/cgi/nameaddr.cgi");
print$g->start_table();

print$g->TR(
$g->td("ID Number"),
$qg->td($q->textfield(-name=>"id",
-size=>10)));
print$g->TR(
$g->td("6"),
$q9->td($qg->textfield(-name=>"honorific",
-size=>6)));
print$g->TR(
$g->td("LastName"),
$g->td($g->textfield(-name=>"last_name",
-size=>20)));
print$g->TR(
$g->td("FirstName"),
$qg->td($q->textfield(-name=>"first_nam",
-size=>20)));
print$g->TR(
$g->td("Address"),
$g->td($g->textfield(-name=>"street",
-size=>20)));
print$g->TR(
$g->td("City"),
$q->td($q->textfield(-name=>"city",
-size=>10)));
print$g->TR(
$g->td("State"),
$g->td($g->textfield(-name=>"state",
-size=>2)));
print$g->TR(
$g->td(“Zip"),
$qg->td($g->textfield(-name=>"zip",
-size=>9)));
print$g->hidden (-name=>"formstate",-default=>"populate", -override=>1);
print$g->TR(
$qg->td($g->submit()),
$g->td($g->reset()));
print$g->end_table();
print$g->end_form();
print$g->end_html();
}

sub populate {

$id =$g->param(“id");
$honorific = $g->param("honorific");
$last_name =$qg->param("last_name");
$first_nam = $qg->param(“first_nam");
$street=$qg->param(“street");
$city =$q->param("city");
$state =$q->param(“state");
$zip=$g->param("zip");
use DBI;
$dbh =DBI->connect("DBI:mysql:nameaddr",'mysqlserver’,'password’);
$dbs =$dbh->prepare("insertintom_label set
id = '$id',
honorific = '$honorific’,
last_name = '$last_name’,
first_nam = '$first_nam’,
street = '$street’,

city = '$city’,
state = '$state’,
zip = '$zip" );

$dbs->execute;
print$g->header();
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print$g->start_html(-style=>{'src'=>'styles/style.css'});
print$q->startform(-method=>"get", .

-action=>"http://somehost.com/Anameaddr/cgi/nameaddr.cgi");
print$qg->hidden (-name=>"formstate",

-default=>"resume", -override=>1);
print$g->p("Thankyou. Depress SUBMIT to continue.");
print$g->start_table();
print$g->TR(

$g->td($g->submit()),

$q->td($q->reset()));
print$g->end_table();
print$g->end_form();
print$g->end_html();

}

subdisplayall{
use DBJ;
$dbh =DBI->connect("DBIl:mysqgl:nameaddr”,'mysqlserver’,'password’);
# printtoHTMLOUT the basic headers, etc. needed by agivenweb page
print$g->header();
print$q->start_html(-title=>"nameaddr database display",
-author=>'jeff williams: cfiaime@nconnect.net’,
-style=>{'src'=>'styles/style.css'});
print$g->center($g->em(" nameaddr Display"));
print$q->startform(-method=>"get", )
-action=>"http://somehost.com/Anameaddr/cgi/nameaddr.cgi");
print$g->start_table();
if ($g->param(“reccnt”) ){
my $recprt=$q->param("recprt");
} else{
my $recprt=0;

my $reccnt=0;
my $recprt=0;
$dbs2 =$dbh->prepare("select*fromm_label");
$dbs2->execute;
my $rowcnt=0;
print$g->TR({-colspan=>2,-align=>"center"},
$g->th("Record $reccnt"));
if (reccnt==$recprt){
print$g->TR(
$g->td('id"),
$q->td('$id"));

}
if (Preccnt==$recprt) {
print$g->TR(
$g->td(' honorific'),
$g->td(‘$honorific’) );

}
if (reccnt==$recprt){
print$g->TR(
$g->td(‘last_name"),
$g->td(‘$Slast_name"));

}
if (Preccnt==$recprt) {
print$g->TR(
$g->td('first_nam’),
$qg->td('$first_nam’));

}
if (reccnt==$recprt){
print$g->TR(
$g->td('street’),
$qg->td('$street’));

}
if (Preccnt==$recprt) {
print$g->TR(
$g->td('city "),
$qg->td(‘$city’) );

}
if (reccnt==$recprt){
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print$g->TR(
$qg->td('state "),
$qg->td('$state’) );

}
if (reccnt==$recprt){
print$g->TR(
$qg->td('zip"),
$0->td('$zip’));

$reccnt=%reccnt+1;
$recprt=$recprt+1;
if ($recprt<=$recttl) {
print$g->hidden (-name=>"formstate",-default=>"display",
-override=>1);
} else{
print$g->hidden (-name=>"formstate",-default=>"resume", -override=>1);

print$g->hidden (-name=>"recprt",-default=>"$recprt",-override=>1);
print$g->TR(
$qg->td($q->submit("Returnto Main Menu")),
$g->td($g->reset()));
print$g->end_table();
print$g->end_form();
print$g->end_html();

}

subgoodby{

print$g->header();

print$q->start_html(-title=>"nameaddr exit",
-author=>'jeffwilliams: cfiaime@nconnect.net’,
-style=>{'src'=>'styles/style.css'});

print$g->p(“That's all, folks!");

print$g->end_html();

}

12.3 ClientSide - ave®

Java is an object-oriented programming language@eped by Sun Microsystems.
Because of its basic design, it is cross platform in natiisea full programming language it can
be used to write applications which may be run stand-alone or fromvadardhe same terms
use in our discussion ofi8tal Basic apply here as wellhus you will be gposed to methods,
objects, and properties.

All the major Internet bnasers proide for the &ecution of Jaa programs, although a
user can disable this featur@/eb designers use va gplets (miniature applications which run

inside a web page) to ofad processing chores from the seror to preide decoration to a web

3. Allillustrations in this section are from the Sun Microsystems web site (stwvog)
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site. Becausdava is truly cross platform thexecutable ®le may be dmloaded to apsystem
with Java @apabilities.

For the most part, it is somdnat complicated to pass data from a running jeogram
back to a semt. Although it can be done, other tools suclasscript(which is not related to
Java) are a better choiceWe will not be discussingavascriptin this text, hovever.

Where Jaa dines 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 tles sina is dso
used to preide clocks, mwing marquees, and a host of other specfatt.

Many are the appletswvailable for davnload from the InternetMost are free.Thus, you
may not need to write grdava code in order to ®nd the a gplet you desire to usel recent

check on dhoo.com shwed almost 200 web sites dedicated to the sharingvafgdalets.

12.3.1 WritingJava Code

Depending on the system you are using and the tools installed, you veagn tiategrated
Development Erironment (IDE) &ailable for producing Jaa code. Otherwisa dandard
ASCII editor can be used, although there is no automatic syntax checking as with an IDE.
Java urce code is sad with the extension.javawhich identi®es the languagé&he.java
source is compiled into.alass®le which is subsequentlykecuted. Thisclass®le is called a

bytecode®le, which is the machine language for theaJsirtual Machine (JVM).At this point
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the.classbytecode ®le is passed through an interpré¢terJa&a Mirtual Machine, and»ecuted

on the host system.

12.3.2 Jga Ratform

The Jaa datform consists of both thevlaMirtual Machine and the vya Application
Programming Integfce (API). The APl is a collection of softare components and functions

used in writing programs inva When you run Ja, you tale alvantage of both the va

Virtual Machine and the Ja API.

12.3.3 Jaa Rogramming
The following discussion hilds on the stereotypical and deprecated "Hellogl&V
program written in Ja. Although trite and tuial, the "Hello, World!" gives an opportunity to

try a small program and obserthe compiler at wrk.
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publicclass Hello{
public static void main(String[] args) {
System.out.printin("Hello, World!");
}

}

12.3.4 Requiredlements

The required elements of avdgrogram are the program name, the Main() method, and
speci®c punctuationln the abee example, the source ®le is namiddllo.java Notice that the
external name of the program is identical to the internal nakfter the program is compiled,
the bytecode or class ®le is nantéello.class If you are deeloping in a Unix or Linux
ervironment, note that the capitalization of the name of the program and the name of the ®les
must be the same.

Every Jaa pogram bgins with the Main method:

public static void main(String[] args) {
} o
(Note, the three dots in the aleoexample shar where the Jaa awde is actually placed in the

program.) Appletbeagin a bit diferently, as will be seen shortly
The punctuation of gnprogram is ery important.So too with a Ja pogram. Eacline
of code (which mayxend bgond a plsical line) ends with a semi-colo@omments are

enclosed in & */ pair, as is done in C++.

12.3.5 Jaa Rogram Examples
You may desire to enter and try the fallmg examples. Pleaseote that Jea is case
sensitve, s0 you will need to enter the codeaetly as it is shon.
- Hello.java

/*Thisisyour basicfirstprogramin Java. */
publicclassHello{
public static void main(String[] args) {
System.out.printin("Hello World!");
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- Looperjava

[*This program demonstrates the basicloopin Java. */
public class Looper {
public static void main(String[] args) {
for(inti=1;i<=50;i++){
System.out.printin(i);

- Iffy.java

/*This program demonstrates the use of the IF statement*/
public class Iffy {
public static void main(String[] args) {
for(inti=1;i<=50; i++)
if(19%10)==0)
System.out.printin(i+" multiple of 10");

else
System.out.printin(i);
}
}
- Echo.java
/**

* T his program prints outallits command line arguments
**/

publicclass Echo{
public static void main(String[] args) {

inti=0; /linitialize loop
while(i<args.length){ /Nlooptoend ofarray
System.out.print(args[i]+""); //printeach argument
i++; /lincrement loop
System.out.printin(); /lterminate line
}
}
- Reverse.java
/**

* T his program echos the command line arguments backwards
**/

public class Reverse{
public static void main(String[] args) {
/lLoop backwards through the array of arguments
for(inti=args.length-1;i>=0;i--){
/lLoop backwards through the charactersin each argument
for(intj=args][i].length()-1;j>=0;j--){
/[ Printout characterjof argumenti
System.out.print(args[i].charAt(j));

System.out.print(""); /ladd space between arguments

System.out.printin(); i terminatelineatend
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- InputDemo.j&a

/**

* T his program demonstrates interactive inputand output
* withasingleline ofinput
**/

importjava.io.*; [l calls Java l/O modules
public class InputDemo{
public static void main(String[] args)
throws IOException {
BufferedReaderin=new BufferedReader(new
InputStreamReader(System.in));
System.out.print("Enterastring:");
Stringline =in.readLine();
System.out.printin(line);

}
- FactQuotefjava
/**
* T his program demonstrates interactive inputand output
* withmultiple lines of input. Itcomputesthe factoral ofanumber.
**/
importjava.io.*; [/ calls Java l/O modules

public class FactQuoter{
public static void main(String[] args)
throws IOException{
BufferedReaderin =new BufferedReader(new
InputStreamReader(System.in));
//loop forever
for(;;){
/[ display prompt
System.out.print("Enter number:");
/lreadline
Stringline =in.readLine();
/lifend-of-file orifusertypes'quit'end program
if (line==null) || line.equals("quit")) break;
/[ Tryto parse user'sinput
try{
intx =Integer.parselnt(line);
System.out.printin(x +"!="+ Factorial4.factorial(x));

/lgeneric errormessage
catch(Exception e) { System.out.printin("Invalid input™); }

- FactComputefava

/**
* T his program computes and displays the factorial of anumber
* s pecified onthe commandline. Ithandles exceptions (thatisto
* s ay, userinputerrors)with afacility called TRY and CATCH.
* When an error occurs, the method THROWS the error, andthe CATCH
* method handlesthe error.
**/

public class FactComputer{
public static void main(String[] args) {
/[ Tryto compute afactorial. Errors handled below

try{
intx=Integer.parselnt(args[0]);
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System.out.printin(x + "="Factorial4.factorial(x));

/lUserforgotto specify an argument

catch (ArraylndexOutOfBoundsException e) {
System.out.printin("You must specify anargument");
System.out.printin("Usage: java FactComputer <number>");

/l Argumentis notanumber
catch (NumberFormatExceptione){
System.out.printin("Argumentmustbe aninteger");

/I Argument <0 - error message from Factorial4.factorial()
catch (lllegalArgumentException e) {

/I Display message sentby factorial() method
System.out.printin("Bad argument: " + e.getMessage());

12.3.6 Jua Applets

12.3.6.1 HTMLto Call Applet

<APPLET codebase=" directory' code="Progname.class" width=200 height=50>
<B>This message is displayed if/das rot available on the bravser<\B>
<\APPLET>

The codebasgarameter is optionalMost of the time Ja bytecode ®les are placed in a single

repository on a seer so to ma& them aailable to all the pages on the sexvIf, however, the
.class®le resides in the same directory as the HTML code, this parameter is onYitteanay

also adjust the width and height of the applet display wiraodesired.

12.3.6.2 AppleCode
As you are writing a Ja gplet, you are actuallyxéending an gisting class named,
appropriately enouglpplet Thus the standard Main() method form is not udedlowing is

the infamous and deprecatetello, 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 gample taks adantage of seeral Java ools such as WT (Abstract WWhdowing

Toolkit).
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12.3.7 Jua Information
Obviously there is much more aboutvdahan can be discussed in a book such as this.

There is a gry good Jea tutorial atjava.sun.com/docs/books/tutorial/

12.4 Summary

This concludes the brief look at interaetmeb pages.You havelearned that the
<FORM?> tag sends data to a program running on theseftie serer then processes that data
and (optionally) sends a response to the clidata is used to preide pop-up applets and other
animation on a web pag&lany applets are &ilable for davnload, or you may decide to write

your avn.
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APPENDIX A

Glossary

Not every term is de®ned in this glossarms an example, the communication terms from
Chapter 2 are not to be found hekhen in doubt, check theable of Contents.

Analog

ASCII

Backup

Baud

Bit

Avalue which can be continuous between an upper amerllbmit. As an

example, a traditional clock is an analog instrument in that the second hand
can be used to measureyamlue in a speci®c second (1/4 second, 1/2 second,
1/100 second, or grof 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.

Thisis 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 charactersLater systems used 8 bits which altx for 256
characters. Therare sgeral "Extended ASCII" character set de®nitions in

the industry In dl cases the ®rst 128 characters are the same waitations

in the last 128 characters

Theprocedure of cogng the contents of a hard disk onto either yogigks
or a tape.This is a boring process that, once needed, is of the greatest
importance.

Ameasure of data transmission speed on a telephond-tinall practical
purposes, one baud equals one bit per second.

"Binary Digit" which is a switch with tw possible states, on orfofAll
computer data isventually stored as a collection of bits.

Bulletin Board System A public access computer used to share ®les, chat rooms, ard the lik

Byte

CD-ROM

America Online (L) is an outgrwth of this conceptFor the most part the
Bulletin Board vas superceded by theovitd Wide Weh

A grouping of eight bitsBy using eight bits as the basigiloing block, a
computer designer canJeaan easier time in programming the system to
work.

A compact disk, such as used on a home stereo system, can hold an enormous
amount of dataThe same technology whichvgs such wonderful results for
Beethwen's Ffth Sympholy will also write data the computer can

understand. (Audicompact disks are digital, that is, yhese computer

technology to store the recorded musi8.ICD drive an a personal computer
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Clip Art

Computer VWfus

Con®guring

CPU

Daisy Wheel

Database

Decode

Digital

Disk

Diskette

Dot Matrix

can not, typicallywrite a disk, only read itTherefore the whole combination
of CD and dwe is referred to as a form of Read Only MemoHoweve, a
CD-RW can both read and write compact dis&ich a die may still be
called a CD-®M.

Pictures which arevailable for \arious presentation graphics packages.
Some companies specialize in astkfor speci®c industries or acities.

A program which is designed to randomgndalize a computer system and
data. Thebest defense is to v& use a program with which you are not
completely &miliar. Virus programs ruined the whole idea of share and
freeware.

Dependingn the computer system and peripherals, this mapia stting
physical switches in the computer or running a start-up program to inform the
computer of attached diees such asarious disk drres.

CentraProcessing Unit, the "brains" of the computafter all is said and
done, the CPU does all thewk, everything else simply supports this unit.

A printer that uses type elements set on a disk which resembles a daisy in full
bloom. Theprinter may be sl but the print quality is outstanding.

Amrganized collection of information witharious vays to access the
information.

Sten the communication process where the negeictually processes the
data receied 0 to make £nse of it.

A measurement in discrete numbelfsa digital watch can she 1/10 second
measurements, there is naywo use it to shwo 1/100 second increments.

A device that is analogous to a phonograph record thatsifast "random
access" to lagge amounts of information.

Anothename for a oppdisk. Normallythis is a circle of Mylar which is
coated with a special iron oxide that can be used to store information
magnetically

A printer that uses aevtical line of small wires which are pressed into the
ribbon in diferent con®gurations for ddrent charactersThe efect is like a
lighted sign used in a@vtising, where a group of lightitbs are used to
de®ne a character
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Encode

Files

Floppy

Fonts

Freavare

Gates

Graphics

Guru

Hard Disk

Hardware

IDE

Idea
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A really neat vay to sa&e an 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 quiteRefient for passing ®les and messages.

Theprocess of taking a thought and rendering it inbods, pictures, sounds,
or some other form which may be communicated to another person.

Ifa dsk is thought of as a ®ling cabinet, a ®le is a single ®le folder invaedra
of the cabinet.Each ®le has a unique name within the ®ling cabinet.

Another name for a diskte.

Somerinters can produceavious styles of print, such as bold and italic.
There are also ddrent type &ces such as Gothic Englishimes Roman, and
Helvetica.

A program which is Igitimately free for the takingA programmer may write
something simply for the yoof the writing and is willing to share the results
of his labor with the rld.

Théasic lilding block of computers is the biGates are used to turn bits
on and ofas needed. Thgcome in seeral avors, AND, NAND (not-AND),
OR, NOR (not-OR), and ND

Awn application on a computer that uses pictures rather tloadsaor
numbers.

"OhWise One, wi does my printer not print?This is nothing bt a
computer specialist Gurus may be capable in general questions, or
exceedingly competent in one speci®c area of data proces&iggru is
normally not self proclaimedub appointed by acclamation.

A iron oxide coated metal circle which is used to store dssavith a opy
it is analogous to a phonograph record.

Thephysical computer and associated equipment.

Integrated Drve Hectronics. Thiss an interbce standard for hard des,
tape drves, and CD dries.

Thathought which is ng, unique, or diferent. Ideasieed to be
communicated, else thavither on the vine and didVith communication,
however, ideas are passed from person to person, in uencingibeba
enhancing theery eistance of the warld.
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Interface

Key

Kilobyte (K)

Laser

Linux

Mainframe

Media

Megabyte

Themeeting place of person and machifigpically the interce is either
graphical (such as Microsoftidows) or command line (such as the Unix
shell). Havever, the interbice may be lights, sounds, or other types of signals.

This database term relates to a unique identi®er within the database &cord.
primary key, the basic identi®er for each record, may be produced by joining
several ®elds togetheior it may be a single entityA foreign ley is the ®eld
which links two tables together

A collection of approximately 1000 byteéActually 1024, because of the
binary arithmetic imolved in de®ning computer addressing.)

Aprinter based onarious personal copiers which uses a laser beam to
transfer data to a printed page.

A delightful operating system written by LinusrValds as anx&rcise in

learning about operating systentseeing it is released as Open Source, it may
be freely copiedlt is essentially a UNIX operating system clone.

Abig computer with xceedingly great capacityVith the capabilities of

modern CPU chips, the aaivtage of a mainframe is no longer speed or
memory capacitybut the I/O capabilities of the system.

Thepathway of communication.

1,000,00@ytes (approximately).

Megahertz (Mhz) A measurement of clock pulses in a compufeMegahertz equals 1,000,000

Modem

Mouse

Network

Noise

On-Line

clock pulses per second.

Adevice used to transmit digital dataep an analog telephone lineThe
word comes from "Modulator/Demodulator

Apointing derice which allavs the operator to nve a unit about the size of a
Dove ice cream bar on the desk andvedhe cursor on the screeft.is
especially useful for dveing.

A collection of computers which can taliep telephone lines (or other links).
Arything which interferes with the transmission of informati@ertainly
unwanted soundsalfl into this catgory, as do excessve gaphids, poor color
choices, or electrical interference on a computer otw

Datawhich is accessible on the screen rather than as a printout.
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Operating Systerithe program that actually runs the computer

Optical Scanner An input device that allevs the operator to lift a picture from a paper and

place it on the screen or in a printodthere are possible cgpght problems
with using a scanngso some care is needed.

PC, PC/XTPC/AT In the narrev sense, the PC, PC/Xand PC/A were IBM Personal

Computers. Ihe wide sense, these refer to computers compatible with the
IBM PC and follav on systems.

Random Access Using the analogy of a phonograph record (or Compact Disk player), being

RAM

Receve

Records

ROM

Sharevare

Software

Spread Sheet

Tape Drive

able to play song three without listening to song.tw

RandomAccess Memory:Memory in the computer system which can be
written and read in a non-sequential manri®rte 145 can be read after byte
763 and before byte 1024.

(otaining data from a medigt this point the data has not yet been
processed.

Ifa ®le is considered as a ®le folder in a ®ling cabineiveraa record is a
piece of paper within that ®le folder

Read Only Memory:Computer memory which is written by andor and can
not be modi®ed by the user of the systdROM can contain such things as
the de®nition of each computer instructioarious parameters so the
hardware can run, and the serial number of the computer

Similarto Freavare Shareare can be freely copiedubthe programmer
expects a donation to be sent if you decide to use the program.

Theprograms which run the computer (Operating System) or form the basis
of an application, such as a database manager

A numerical scratch pad that isganized into revs and columns of
information.

A peripheral deice that uses a tape cartridge to store data.

TCP/IP Address Every computer connected to the Internet has an unique additesg.CP/IP

Transmit

addressing scheme alle computers across themd to communicate.

Sendin@n encoded idea onto a media so that someoneydmremay
bene®t.
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User Group An association of people who all run the same type of computer packages.

User Interhce Theset of commands anaystrokes (or mouse nvements) that allw an
operator to direct the computer in aei task.

Word ProcessingA program that includes an editor and page format module that is used to type
letters, term papers, sermons, oything else that requiresords on a printed
page. Somevord 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 swilehswitch is
called a BIT which stands for Binary digitBecause the switch can onlyeawo dates, by
itself it is almost uselesBut a group of switches, aibch of bits, can indeed be used to
represent datak-or corvenience bits are grouped into batches of eight, which equals one byte.
Four bits is called a half byte oybble. Abyte can hee 56 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 onedu¢hefithe
individual bits, a numbering scheme based on 16 digits (the square root of 25&)\ed for
use in the computei_ooking at a group of four bits, we can easily see the translation from
binary representation to the 16 digit scheme, calleddeximal.

Binary and Hgadecimal to Decimal Cemrsion
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 corvention and agreement, thanous con®gurations of bits stand for speci®c charactsss.
an xample, the letter "A" in upper case equals theatecimal x'41" which is the binary b'0100
0001" while the laver case "a" is equal to xedecimal x'61' or the binary b'0110 0001This 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 -¥Heonversion
Dec He& Char Dec Hex Char Dec Hex Char| Dec Hg Char
0 00 NUL 32 20 SACE 64 40 @ % 60 :
1 0 OH 33 21 ! 65 41 A 97 61 a
2 @ STX 34 22 " 66 42 B 98 62 b
3 03 ETX 35 23 # 67 43 C ™ 63 c
4 ™4 EOT % 24 $ B8 44 D 100 64 d
5 0 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 0 28 ( 72 48 H 104 68 h
9 HT 41 29 ) 73 49 I 105 69 i
10 OA LF 42 2A * 74  4A ] 106 6A |
11 0B VT 43 2B + 75 4B K 107 6B k
12 0C FF 44 2C , 76 4C L 108 6C |
13 0D CR 45 2D - 77 4D M 109 6D m
14 OE SO 46 2E . 78 4E N 110 6E n
15 OF Sl 47 2F / 79 4F (0] 111  6F o}
16 10 DLE 48 30 0 80 50 P 12 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 us 73 S
20 14 DC4 52 34 4 84 54 T 116 74 t
21 15 NAK 53 35 5 & 5 U 17 75 u
22 16 SYN 54 36 6 86 56 \% 118 76 v
23 17 ETB 55 37 7 87 57 W 19 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 5HA 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 5 A 26 T7E ~
31 1F us 63 3F ? 95 5F _ 127 F DEL
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