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FOREWORD

An Emerging Vocabulary for an

Emerging Technology

For those who envision even afraction of its long-term possibilities, the future of
multimedia technology has impor tant implications for severd indugtries. The coming of
multi media technologyD the merger between the software, film and TV, publishing, and
telephone industriesb offers much promise. But, like agigantic, transglobd,
multi-organizationa corporate merger, it threet ensto bring with it professond

tensgon and possble confusion.  Inthefirst place, this merger cdlsfor the

integration of occupations that have previoudy remained proud and separate nations on
the map of professons. For example, in the upcoming age of e multi media technology,
film producers must learn to work smoothly with software devel opers, which means, of
course, that both parties, ego centric by nature and with a higtory to proveit, will

need to learn to be sengtive to the intense production demands placed on the other. One



highly collaborative medium will become part-in-parce of another highly collaborative
medium. And, in aout hdf the timeit takes this synthesis of deve opment processesto

take shape, the whole emerging enterprise of multimedia technology may have to take stock
of other sets of entrenched and demanding development and produc tion methods from other
indudries, ad infinitum.  Therefore, ddivering on the enormous promise of multimedia
technology may result in atrangtiond period in which gpplications are crested somewhat

turbulently and not without conflict. Aswithany |
human endeavor that demands large doses of confluence and com promise, one of the firgt

battlefidlds may certainly be the language itsdlf. Sophidticated technical vocabularies
may collide, perhgps as never before. Struggles for lexical hegemony are likdly. This
conflict may no doubt pardle the inevitable srugglesfor power and author ity that

aise as each professond faction jockeysfor podtion in terms of deciding who produces
what for whom.  Takethe word "frame," for example, innocently useful to so many of
the tributary professons that flow into multimedia technology. To the animetor, it means
asinglevisud dement, one picture in aseries of pictures run together to create the
illusion of mation. To the film maker, the word "frame" means nearly the same thing,
though the methods for producing a frame of video are quite different than they are for
producing aframe of animation, leading perhaps to misunder standing 1's, even between
these two closaly related professions. To the software developer, theword is at least as
purposeful, but it means something entirely differentb a packet of encoded information
punc tuated & either or both ends with specific digita petterns that demar cate and
identify the contents. Audio producers have, in their own right, apecific use for the
word "frame" and it only roughly corre sponds to these other uses. We could go on, but

the point isasmple one. Termslike "frame" which do such agood job of evoking struc



tura imagesfor the entities they name, abound in dl of these profes sions, and in many
cases occupy pivota podtions in the nomenclatures surrounding them. One senses that
they may not be abandoned eesly for the other profession's meaning of theword. Al

of which brings us to the purpose of this book. As the vo cabulary of multimedia
technology emerges from the fray of con vergingb some would say collidingb professions,
therei  Us an abun dant need for professionas to crosspollinate one ancther with

their most meaningful terms. Clear communicationb aways at a premium in collaborative
venturesb may ecadate to anew levd of significance as filmmakers try to direct the
activities of computer programmers, and software designers labor to explain themsdvesto
TV program mers. We intend for this book to infor m aswell asto build bridges of
communication between these conflicting professons.  In pursuit of this ambassadorid
god, we have selected key prin ciples and terms from each of the converging industries
that we be lieve representb at |east during this formative erab the cornerstones of the
multimediaindustry. Thus, from the film industry we have in cluded the term EDL (edit
decison lig), an everyday item in video production, but an utter unknown to

professonds in software devel opment or print publishing. From the world of computing,
we have included such commonplace terms as CPU (centra processing  ¥aunit), which are
probably familiar to most professondas, but, asthe ma chinery of multimediatechnology
invedes virtudly every corner of our homes and of fices, may certainly become as central
to our every day household language as, say, terms like baseboard to bevel. In sdecting
these core terms, we have tried to be judicious, delving only as degply into the semantic
interiors of these tributary professons as we fed may be truly useful to multimedia

technology initiates.  In addition to providing this crosspalination of



vocabularies, we have atempted to capture, in as comprehensive afashion aspos sible,
the body of terms coming into existence as a direct result of the emergence of multimedia
technology. This new language is spurred primarily by two forces: the hogt of enabling
technologies ushered into place to bring multimedia content and gpplicationsinto the

home, schools, and the workplace, and the Sgnificant design activity sur rounding the
production of that content.  In 8 the area of enabling technologies, for example,

thereis now aflurry of activity associated with the digitization and compression of

video. Video, which has traditionaly been an andog medium, is cur rently being co-opted
into the al-digital computer redlm. This pro cessis cregting an exploson of new
technologies and a correspond ing volume of new terminology to describe these
technologies. In the fledgling reelm of multimedia content cregtion, the discipline of in
terface design is expanding to occupy a good part of the academic niche serving this
embryonic art form. Like dl academic niches it too is creating a steedy stream of new
terrns.  Findly, because the indudtry is dill young, we felt it is of some vaueto

identify key places and events. Like most of our society, the universities are dill a

P bit sunned by the meteoric rise of multimedia technology and have not yet hed the
requisite haf -decade or so to approve new courses, |et done redign their departmenta
sructures to accommodate this new medium. Of course, that may al come in due course.
Presently, however, there are a number academic pio neers who have surfaced, some of them
privately funded and outside of the university sructure. Since these few inditutions

are now hav ing arddivey large impact on the conceptudization of multimedia, we fet

it was worthwhile to include them in the book, so that some of the early doers may know

where to find some of the early thinkers.  We are firm believersin the power and



importance of language. To the extent that a Eny human enterprise is governed by vague,
am biguous, or even misguided language, it is likely that the enterprise itsdf may be
gmilarly indigposed. We are d 0 true believersin the future of multimedia technology.

We are convinced it gands in the same transformationd relationship to the twenty-first
century that the sum of its tributary media of film, tdevison, computing, and tele

phony have with regard to the twentieth century. We are thus moti vated to make whatever
amdl contribution we can to setting the lan guage of multimedia on a well-defined

initid course. And wewe come your involvement in the activity as the language of
multimedia and its corresponding technologies unfold.

PMD/DCL
PREFACE
his book definesfor you over 1,000 terms related to multi
N media Generdly p - esking, these termswere selected around  sets of
professiond functions thet rdate to multimediain one of two ways. They ether belong

to one of the mgor contributory disciplines that provide the bases for this new

industry, or they be long to aset of competencies that owe their originsto the birth of
multimedia  For example, as video becomes "just another datatype,” the con Sderable
language surrounding the century-old indusiry of film and video production has become a
judtifiable concern for those who would talk the language of multimedia Thus, we have
induded alarge num ber of film and video terms, though we have not tried to duplicate
that industry's entire nomenclaiure.  Instead, w  We have made an effort to include
those terms that would be of greatest use to developers who are working to incorporate

video in their multimedia content, and particularly for those who are pro ducing CD-ROM



titles, which is now the most intense locus of video activity in this young industry.

Since mogt of these devel opers are not blessed with Hollywood-sized budgets, but insteed
rely heavily on stock footage and other forms of predevel oped video, our most con
centrated effort in the video redim isin the area of post-production, where the generd
move toward al-digita, computer-based tools pro vides us with areinforcing motive to
include these terms. Thus, you will find a cluster of terms around such areas of video
pogt-produc tion as digita video effects, which has earned itself the status of an

acronym, DVE. Weaso sdlected termsc  fentered around areas of professona com
petency thet owe their very originsto the birth of multimedia. For example, certain
software tools that ove their newborn existence to thisindustry are called "authoring
systems.” These software toolsets have many dimensions and subclasses, and we have made
an effort to be asindusive as possible with regard to the rgpidly growing lan guage

that describes their emergent richnessand diversity.  Hence, aswith any professiond
nomenclature, the semantic net work that isthe language of multimediais centered around
an over lapping system of conceptua nodes, many of which owe their originsto earlier
sources and centers of meaning, and many others of which owe their genesis to the birth
and growth of the profession. Because there are so many clusters of interrelated terms,
the reader will find alarge number of ¢ érossreferences contained within the entries

to this dictionary. We have used italics wherever we have included aword within a
definition that we have aso defined in its own right ese where in the dictionary.

In many ingtances, we introduce a new, and often esoteric, term as part of another term's
definition, but have dected not to defineit in its own right, typicaly because thet

esoteric term lies below what we have determined to be a sort of threshold of interest.



Basad on our judgment, any terms lying below that threshold do not carry enough weight in
the industry, or perhapslie so far to its fringe that they do not merit their own entry.

In such cases, we have enclosed those termsin quotation marks, and made an attempt to
define them insofar as they contribute to the definition of the entry in which they

appear.  If you wereto pursue the crossreferences, and dl of © our embed ded
definitions, asif riding the assodative trails of a hypertext docu ment, you would

eventudly gart to see the multinodd pattern of mean ings by which this young and

vibrant indudtry is erecting its own language. It is our hope that you will enjoy and be
ingructed by our efforts to define the indudtry.
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INTRODUCTION
TheMultimedialndu  stry

A fter two decades in the greet technology incubator, banished
to such threadbare regions as corporate training departments,
and to such deprived platforms as the first generation of per
sond computers, the phenomenon we are now caling multimedia has
exploded onto the technologica landscape with aforce that even its
most voca advocates had not imagined possible. But what isit? Most
of the authors of the considerable volume of what is being written
about the subject are downright bewildered when pressed on this blunt
question. It would appear that, in spite of abrupt and blaring pronounce
ments in the media, the identity of this new medium is very poorly
understood.  Could it be that the future of multimediais now happening so fast that

we havetotaly lost our place in the procession of technologica history? Probably. But
there are anumber of reasonably cogent things that can be said about multimedia and
about Evhere this emergent medium is heading. Based upon the reflections of ahandful
of indus try leaders and early conceptud pioneers, it is possbleto round up at leest a
thimbleful of useful ideas. We offer them here as aprovisiond explanation of what's
happening.
Three Industry Segments
The early market for multimedia gpplications appears to have divided itsdf into three
fairly diginct segments
1. The Home Market: which owesits originsto the likes of Sega,

Nintendo, and the other adolescent video games, is now on the

verge of blossoming into a much, much more robust enterprise.

The games themsdves are becoming more sophigticated and in

telligent and are now offering some of the first genres capable of
atracting and holding an adult audience. Jugt around the corner



looms the promise of interactive televison, which threstens to
turn the standard American couch potato into the newly rgjuve
nated couch commando.

2. The School Ma  @rket: which owesits origins to the small-scale,
curriculum-based programs that ran on Apple lles, has recently
played host to the large-scale integrated learning systems that rank
among the most sophigticated forms of instructiona software yet
created. These systems integrate the eectronic ddlivery of course
content across broad, multigrade spans of content, and ddliver
that content via network-based client server systems that monitor
learner performance in specific, objectivesleve deal. With dl
of the greet debate over the declining quality of the American
education system, the pressure to explore various forms of in
gructiond technology will keep this market growing a arapid
pace into at least the near future. 3. The Business Market: which is, ironicaly, the

most backward
segment of the interactive market, has great growth potential. The
tremendous pressur  Ae to reengineer business practices and pro
cesesin dmogt every sector of our economy will likely devate
the attractiveness of interactive training solutions. Corporate
Americawill be seeking waysto quickly and efficiently train large
and geographicaly dispersed workforces as never before, and now
that the corporate desktop is coming to be occupied by MPCs
(multimedia persond compuiters), rather than just plain old va
nilla PCs, the inclination to use interactive multimedia should
grow dramatically.

In sum, every ssgment of the multimedia market will be growing during this last

decade of the century. The business market will be driven by the need to congtantly train
and retrain adiverse workforce. The school market will be fueled by mounting pressures
to modifyD if not overhaulP an antiquated ingructiond ddivery sysem. And the home
market will likely be the liveiest of dl, asthe twitch-and-sho - ot design modd of
first-generation eectronic games matures into sev erd successor genres, including the

firgt interactive forms of fiction and cinema, and various other forms of increasingly
immersve media. The hypeis not foundless. The wave of mergers and acquisitions we are

now witnessing between previoudy segregated portions of the information economy are



nothing if not early harbingers of an explo Svely innovative future. The massve and
cash-rich tedlecommunica tions firms are buying entertainment and computing companies.
Print publishing firms are seeking aliances with software companies. In fact, virtudly
every permutation of linkage between these various stew ards of information is being

pursued with dmogt frantic vigor.
All of these enterprises must be positioning themsdves for some thing. But for what?

Multimedia Is about Converging Industries and Technologies

In 1978 Nicholas Negroponte, one of the true savants of multimedia, used aVenn
diagram and hisintdlectud track record as an MIT pro fessor to raise $70 million to

launch the Media Lab, an organization dedicated to contemplating the far-flung
technologica horizons of communications. In the Venn diagram, Negroponte showed that
three indudtries were converging to form a single technologica powerhouse, one that
would dominate the future of human communications. Those three indudtries were the
printing and publishing industry, the com puter industry, and the broadcast and motion
pictureindustry.  He projected that the overlgp between these three industries would
gpproach anear union by the end of the century. And while many futurists would just as
soon have us forget their projections once the time of their foretold future has arrived,
Negroponte's premo  Onitions seem more and more worthy of acknowledgement the closer we
get to the year 2000. Clearly, these indudtries are converging.  If anything, that
convergence is ahead of schedule. And the mul tifarious outcomes of thet convergence are
alarge part of what we are calling multimedia. They involve new products, new services,
and new genres of art and entertainment. In fact, theimpact that can be attributed to

the interindustrial convergence that is multimedia seems to broaden with eech passing

year and certainly with each new jour ndigtic interpretation.  The Span of topics



covered in the trade and academic presses by articles that have the term "multimedid’ in
thar titlesistruly stagger ing. Much of what is written f - oocuses on the enabling
technologies, such as networking, transmission, and new forms of mass storage, on to the
playback environments and the ever-expanding array of authoring tools. Many of the
atidesdam that in the find andyd's content is king, and then proceed to spray the
journdigtic canvas with widdy diverging interpretations of just what exactly

conditutes mul timediacontent.  Many writers think of multimediaas
videoconferencing and its various derivatives, such as document conferencing, distance
learn ing, and video mail. Others see multimedia technology as a new form of publishing,
and thus see these media as those that are quickly re placing dl mgor forms of paper
documents with superior, interactive versons: dectronic catdogs and brochures replace
thelr passve anu inferior ancetors of the same name (sansthe "interactive’); likewise,
e ~lectronic encyclopedias and computer based training programs re place the static
encyclopedia and textbook, repectively; and, not to forget the arts, interactive fiction

and fantasy games replace the most venerated form of document in our culturd higtory,
thenovd.  Siill others see multimediatechnology as anaturd step in the direction

of increasingly sophigticated and immersive media. These writers and thinkers are prone
to let ther thoughts drift among such topics as 3D audio and video, mation platforms
and force feedback, even on to the exotica associated with cyberspace and virtua
redity. Regardless of how one chooses to judge these various attempts to describe and
dassify the things assodiated with multimedia, one thing is absolutdly dear: multimedia
isaserious phenomenon. It connects to our most sdlient historica arcs. The merging

of computersand media  énow permits the authorb or, asin film, the authoring teamb to



enlist and engage the audience as never before. Rather than watching the performance of a
protagonist from a de tached and safe-harbor seat in the theeter, the

listener-reader-viewer must now become something new and unprecedented in the history of
the narrative arts. The audience member must now become an ac tive participant, must now
become the very protagonist whose per formanceisthethingthat isjudged. The
convergence of publishing with computers and media means that shoppers and learners and
explorerswill be able to take control of their mediain ways that enable them to find

just the right adver tisement relative to their immediate needs; to individudize their

train ing experiences to match indructiond content to persond kill and knowledge
deficiencies, and to sdect entry points on the ladder of chalenge thet are most likely
toleadto - theoptima gaming experi ences.  Aswe contemplate the consequences of
the converging technolo gies that are now being caled multimedia, it is prudent to take

stock of alesser known, but highly gppropriate, quote from Marshal McLuhan:
The hybrid or meeting of two mediaisamoment of truth and revelation of which new form

isborn .... The crossings of mediarelease grest force.
Understanding Media, 1964.

And, as we further devote our thoughts to the proposition of re sponding to asteedy
flow of new, hybrid forms of media, it isadso prudentto ask . . .
Why Bother?
Imaginingb for just amomentd that it might be possible for us to seize control of the fud
line that feeds our capitaist engine with the flow of innovations upon which it now so
obvioudy depends, what type and amount of pressure would we want to place on the nozzle
that regulates the pace of new media? ImaginingD for just awildly speculaive  Esecondb

that ours might become the invisible hand of Adam Smith's economy, how would we adjust



our grip when it came time to determine the rate a which we permit our traditiond media
to transform themselves viathe synthesizing force of digitization?  To inform the

orip in aur thudy defied hand, it would be gppro priate to ask the larger question:

what is the vaue of these new forms of media? In other words, what are the advantages of
multimedia? By way of framing the answer to this question, we must first conjure at least
aworking definition of the proper scope of the term. In other words, we must first

answer the question: Over what span of human interests will this upstart and wildly
hybrid medium have asgnifi cant impact?  Even a thisrdatively early juncture, the
answver to this question seems obvious: the impact of multimediawill be globd, both ina
literd and afigurative sense. Like dl mgor forms of communication that have gone
before, m  aultimediawillDin the fullness of timeb have a Sgnificant impact on every
industry and population segment.  Using this perspective to frame the question "why
bother?* and, thereby, to inform our decision making with regard to our imagined control
over the rate of appearance for new media, it would seem gppropriate to respond by
looking at two very broad divisons of our economy: the arts and entertainment

industries, on the one hand, and the remainder of the business world, on the other.

What beneficid impacts will multimedia have on the arts and entertainment industries?
More to the point, what benefits will multi media bestow on the cregtors of artistic and
entertainment productb or, if you will, on what is being broadly referred to today as

"con tent"? Stated with just one more minor twist: why would our most gifted crestors of
content take leave of the venerable media of our ancestors and contempo  +raries
(novds, film, painting, etc.) to risk ther highly vaued time and effort on producing

the emerging artifactsof multimedia?  To provide at least a provisiond answer to



these critical questions, we would like to turn to the ingghts of an individua whose

career predated multimedia, but who is of great contemporary mo ment because heis the
man who many would consder to be perhgps the most credible practitioner of the avant
garde in the twentieth cen tury. That person is Alain Robbe-Grillet (the last name
pronounced "Robe Gree-ay"), the French novelist who visited more experimentation on the
naraiv e form than any other writer in this century with works such as The VVoyeur and
Last Year a Marienbad.  During his career, Robbe-Grillet penned severd essayson the
tranformation of the narrative form, a subject on whichb as we have statedb hehed
unparalded expertise. Robbe-Grillet understood the restless nature of art, parti |

cularly in this, our most restless of centu ries. Severd of these essays were gathered
together into the little known 1965 volume For a New Nove. In andlyzing the motiveting
forces that are currently driving us in the direction of new, interactive forms of art,

it is gppropriate that we exhume some the thoughts con tained in this mid-Sixties

collection.  More than anything e se, Robbe-Grillet® bath in hisnovds and in his
philosophica reflectionsb believed that the greet historica arc of our sorytelling

tradition is the trend toward increasing levels of redism.
It has dways been the same: out of a concern for reglism each new literary school has

sought to destroy the one which preceded it; this was the watchword of the roman tics
againg the classcigts, then of the naturdists againg the romantics, the surredists

themsdlves declared in their turn that they were concerned only with the red world.
Centrd to thistrend toward greater redism, in Rob  Oe-Grillet's mind, isthe

ability for the author to gain increasingly direct access to the audience. In a comment
that clearly anticipates the dawn of inter active art formsb though it isfairly dear

that he was not specificaly thinking of anything like interactive multimedia or virtud



redity at the timebR dobe-Grillet Sates. . . . "farfrom neglecting him, the author today
proclaims his absolute need of the reader's cooperation, an active, conscious, cregtive
assgance”  Reading aRobbe-Grillet nove, even today, two to three decades | ater,
isgtill agrange experience. Many people find his works impos sible to penetrate. This

is not the time or place to explore the specific attributes that make them seem 0

out-of -the-ardinary; but whet is gppropriate to mention hereistheir most Sunning
atribute. Once one sees what Robbe-Grillet is trying to dob once one bregks his code, so
to speakD it is dear that the effect he is mogt trying to creete is the dimination of
theusua /gulf that separates the reader's psyche from that of the main character;

one sees that heis laboring to place the reader asfar into the action of the nove as
ispossble viaaliterary insrument. In a sense, Robbe-Girillet istrying to meke the
presence of the author disgppear, and thus bring the reader into direct and naked

contact with the protagonist's experience.  Robbe-Grillet spesks so directly to the
issues surrounding the emergence of new media precisely because he did not foresee those
mediain any specific detail, but rather saw the larger forces and trends of which they

are apat, of which they are the naturd, |ate-twentieth century extension. Likeits
immediate predecessor, film, an interac tive multimedia program provides the author with
alegp forward in terms of the power to recre  ate the scenes and dramas of man, and
thereby extends our storytdlling tradition's venerable drive towards greater redlism.
Morevividly, though, interactive forms of stor ytelling and enter tainment force the
audience into the work of art by making them ac tive participants in their cregtion. When
an audience member plays the role of a protagonist and makes decisions thet influence

outcome, something fundamenta and powerful has happened. Asif in a Robbe Grillet nove,



the consumer of an interactive fiction experiences di rect contact with the narrative
circumstances of the story.  The forces motivating the emergence of interactive and
incress ingly immersve forms of art and entertainment are powerful. They are degply
rooted in much larger historica trgjectories, andt  éherefore must seem inevitable to
us, no matter what fits and starts and skepti cism may greet them during their initia
stages. But what of more practica gpplications? What of the role of multimediaiin the
world of commerce and industry?  Here, again, we see powerful trends, but they issue
from adiffer ent set of motiveting forces. Multimediawill play largein the bus ness
world, but the forces that write the higtory of interactive mediain this market ssgment
will not be the same asin the arts and enter tainment world. Here, the key motivating
factor gppears to be some thing that we might refer to as the velocity of information.

If we follow the mgor themes that have gppeared in the business literature over the
past few decades, we see that there is fairly wide agreement on what the key trends are:
the globdization of the world economy, leeding to increased levels of competiti |— onin
amog every industry segment; the need to compress every aspect of the product life
cyde, from R& D to manufacturing and especidly into saes and marketing; the penetration
of microprocessor -based forms of machine intelligence into dmost every type of product
and sarvice, leading to an amplification of the forces behind technology-driven change;
and, mogt criticd of dl, the need for organizations to employ adynamic and flexible
workforce, thus enabling them to change course quickly in response to sudden
opportunities and/or competitivethreats. ~ All of these themes relate directly to the
need for organizations to change quickly; which, of course, is as much as saying they

need to increase the rate at w hich they are able to learn and absorb new pro cesses and



technologies. As never before, the pressure to increase the velocity of information beats
down on us, both from an individud and an organizationa Sandpoint.  Thus, any techn
~ ology that can make this acceleration more bear able, that can speed our rates of
learning without bresking the bank, will hold great gpped. And while the firgt
generdion of interactive traning programs has had its fair share of disgppointments,
there is ro doubting thet the long-term potentid of interactive mediain the business
worldisgreat.  Infact, anumber of studies have gppeared over the past few de cades
that document the power of well-designed interactive training programs. It has been
vaidated that a well-concelved interactive prod uct can be more effective than any other
form of indruction, save perhaps the one-on-one mentoring that occurs between learner
and expert. But, of course, experts are dmost dways scarce, and there faevery
expengve, resources. They can be leveraged somewhat by using a seminar format, but then
thisform of ingtruction abandons the intense levels of interaction that confer so much
vaueon mentoring.  Thefeaturesof inter - active multimediathat make for an
effective indructiond ddivery platform are adundant and are by now fairly well known.
They include the ability to offer learners an gppropriate level of control over the
learning experience; to ask questions of learn ers, therely forcing their direct
involverment; to track the performance of learners over arange of questions and other
interactive chalenges, thereby building up profiles of learner knowledge and kill; to
pre scribe entire learning sequences on the basis of objectively determined levels of
knowledge skill; to use multiple and gppropriate forms of media to meet the unique needs
of particular ingructiond chalenges and sudent populaions, to track learning

preferences, as well as per formances, thereby enabling programs to match ddivery



formats to learning styles, and to link a diverse database of training resources to the
even more diverse learning needs of large audiences, thus provid ing the long-aw  aited
power and promise of individudizedingruction.  The benefits of an effective piece

of interactive multimedia to a business organization are both numerous and potentialy
profound. It enables an organization to leverage the knowledge and skills of its
strongest performers by encodng their expertise in the pedagogica logic of the program.
It makesit possible for large and geographi caly dispersed companies to sgnificantly
reduceb if not diminated the high travel and lodging costs associated with offering
seminars. It offerslearners the ability to take the training wherever and whenever they
need it, the so-cdled jugt-in-time learning phenomenon. It en ables organizations to
discern knowledge levels in their workforce, and thus be able to address pecific streng
Uths and wesknesses. And it offers managers the ability to track the effectiveness of
their invest mentsin training, and therewith better dlocate their future training
expenditures.  Though the business world has been dow to adopt interactive solutions,
the mounting evidence that these programs can ddiver some powerful benefits will no
doubt work to reduce the resistance. More important, though, the pressure on
organizations to increase the ve locity with which information travels through their
ranks will make interactive forms of ingtruction a near-necessity in the very near

future.

But Will It Be Easy?

Increasingly, interactive forms of media gppear destined to stand in the same
relationship to the twenty-first century asfil tm and TV have to our own. The current

floodtide of journdidtic interest isamog willing the trangtion from lineer to



interactive. But there are many factors which will make that trangtion difficullt,
expendve, and pain ful. In fact, a least two of the most Sgnificant problems have
aready made themselves quite gpparent.  In thefirst place, the most obvious aspect
of the interactive revo lution is dso its mogt problematic, a least herein the early
going. The most fundamental aspect of interactive is the digitization of au dioviaud
forms of information. This rdaively sraightforward pro cess holds the potentia of
unleashing some of the most powerful change agents in the history of the capitdist

world. Unfortunately,
there is no question about its having unleashed a tremendous s&t of technologicd

problems.  If we consider the past three decadesto be  Ghe formative years of
computer technologyD as most experts dob then it can be said that the formative period in
the history of computing was dl about the processing of symbalic forms of information,
i.e, of text and num bers. Asit turns out, digitaly encoded forms of symbolic

information are very compact, though thiswas certainly not the prevailing senti ment
even just a decade ago, when persond computers were only capable of storing and
meanipulating afew million characters, or about the equivadent of afew hedthy books.

With the subsequent advent of hundred plus megabyte hard drives, and then the 600+

megabyte CD ROM, we now comfortably hold the view that computers have risen up to swallow
our books and accounting records. The lone problem remaining seemsto liein getting this
information better organized.  But when we move on to the task of digitaly encoding

audio, and espedialy video, sources of information, we reenter th  Ee domain of the

humbleb the very humble. One second of uncompressed, tde vison-qudity video reguires

over 27 megabytes of storage. Pursuing this equation to some of its more painful

conclusons, we find that the mighty CD-ROM player is cgpable of handling just about 30



seconds of uncompressed video, and that a full-length motion picture would require close
to 200 gigabytes, or goproximately the amount of stor age that one would expect to find
handling the entire data processing needs of amedium-sized corporaion. Cough.  The
digitization of mediab of audio, image, and videob has cre ated a crisis in the computer
and the communications indudtries. Though a multitude of compression/decompresson
schemes have entered the marketplace in the past haf-decade, the problems associ ated
with displaying and storing and transmitting the volumes of data needed to encode media
are fill immense. Computers are not fast enough. Storage devices do not have enough
cgpacity. And 6 the net works do not have nearly enough bandwidth. If you look at a
multi media title and wonder a the relatively poor qudlity of its media as sts,

consder it amanifestation of this larger problem. Barring some unforeseesble
innovation, the chalenge of magtering this undercgpacitation will be & the center of

the multimediaindustry for a least the next decade.  But thistechnica problem is

not the only one that threetens our trangition into the age of multimedia. Nor isit

perhaps even the mogt difficult. As one contemplates the convergence of mediab of print
and publishing with computers, and of both of these with film and televisonb the most
tumultuous proposition would appear to be the imminent callison of the cultures that
preside over these various mediawith decisvely different syles, vaues, and
knowledge-sets.  Take, for example, the separate cultures that preside over the com
puter industry, on the one hand, and the film and TV indudtry, on the other. Both  are
globd leaders. Both require extremdy large numbers of findy specidized and highly
tdented individuas. Both are proud to afault, even ethnocentric. Neither tribe will

take too kindly to the inevitable turf intrusons of the other. And lest we agree to fool



our saves, it isimpossible to imagine that there will be many safe pas sages on the
corporate battlefidld that will serve to adjudicate the struggle for multimedia booty.

It Will Be All of These Things

The coming decades will see the rise of multimedia, replete with op portunities and

pitfals. The convergence of multiple industries of the most powerful sort will further
accderate the forces of technology associated change. New forms of mediab dectronic
brochures, in teractive fictions, sysem emulation program i s, even virtud redityb

will gppear with dockwork regularity. Some of them quickly ascend to the role of mgor
socid change agent, much as telephony and tele vison, for example, have donein our
century.  Thereisno reason not to fed the same sort of excitement about the

prospects of multimediathat one indulgesin over such phenom enaas mgor space
exploration programs. Ths enthusiasm, however, should be balanced by some equdly
legitimate anxieties. Asindi viduas with careers that will be impacted by these new
media tech nologies, how should we govern our career path decisons? As orga nizations,
which of these risky and expensive technologies should we committ "o, and when?And, as
asociety, how should we manage (regu late) these new indudtries so as to minimize some
of their potentidly destructive influences?  We have written this present and humble
volumein an effort to make our contribution to easing the anxiety and conflict that will

no doubt accompany the coming of multimedia. As we dated in the Fore word, one of the
most substantia conflicts will gppear earlyb has, in fact, dready appeared It isthe

clash of professond vocabularies, of nomenclatures. If we can help some of these
contributory industries understand and appreciate the language and concepts and potentid

of the others, then we will have hit our mark.



Cleleeleeeeeceeeecdecdeeeeeelclele)
A/B roll editing:

This process of licing and combining two or more videotgpes, t  éhe most common of
editing functions, is now be ing mede far more flexible and easy to do by the advent of
digitd video production tools.

Accderaor board:
Thisterm refersto a class of expansion board used in persond computers to Speed up
their performance, usu dly in relaion to processing the display of visud informetion.

Ma chines built to process dphanumeric forms of information now need to process mixed
media data types (e.g., audio, image, video). These accelerator boards, directly
connected to the computer's monitor, pro cess the movement of pixels, taking the burden
off of the computer's CPU (centra processing unit). High-end, high-performance boards
use a gpecid type of memory known as VRAM (pronounced veeram, and stands for video
random access memory), which alows the com puter to write new information to amemory
location while the old information is being read.

Access + key:

With the advent of the massive storage capabilities made possible by CD-ROM, and optica
doragein generd, an in creasing number of gpplication devel opers are making use of
this tech nology, which is a software-encoded key dlowing access to a group of files
protected by afile protection code. With large dip mediali braries, for example, the
developer can encble usersto pay for only those portions of a particular library thet
they need.

Access time:

Refersto the location and recovery time of infor mation requested by a user on the

computer.

Accuracy ads
With reference to computer graphics, this term refers to various pre-programmed



techniques, such as sngp-to grids, that enable a designer to achieve postioning accuracy
on an interac tive display.

Acoudtic coupler:

A nearly obsolete piece of data communica tions hardware, an acoudtic coupler functions

asamodem by con ~
verting acomputer's digita sgndsinto chirpsto N be sent over the telephoneling,

and, conversdly, by converting the chirps recaived back into digitd sgndsintdligible

to the computer.
Active display: With reference to handling digita video in memory, thisterm refersto

that portion of the video memory cur rently being displayed, as opposed to screen

contents being held in memory for later display (if needed).
Active window: With grgphicd user interfaces (GUIs) based on the desktop metgphor (such

asthe Apple Macintosh or the Microsoft Windows interface), it is dways possble to have
severd windows open on the desktop a any one time. However, for the sake of main
taining order, it isonly possible to have one of those windows active a any onetime.

Thus, the window where the user's actions are di rected at a given moment isreferred to
as the active window.

ADC: Sandsfor andog to digital conversgon qf daa

A/D converter: A devicethat samplesanan Adog sSgnd at regular intervals and
quantizes each sample. An A/D converter sands as the primary trardator between the redl
world of andog phenomena and the computer world of digita phenomena The most important
asgpect of the A/D conversion process is the sampling rate, which measures the frequency
with which the analog phenomena are converted into digitaly encoded numbers, and,
therefore, expresses the resolution, or qudlity, of the A/D conversion. The higher the
sampling rate, the more accuratdy the digitally encoded data represent the analog phe

nomena being measured or captured. Any type of probe or sensor that interfaces to the

computer (e.g., adigitd thermometer) is an example of an A/D converter. Asthe world



becomes increasingly computer ized, the presence of A/D converters will be widespread.
Address. With regard to computing, this term refers to a character, a group of

characters, or other bit pattern that occupies | and can be accessed through a

particular storage location in computer memory.
ADF. Stands for automatic document feeder, a mechanism that at taches to a scanner and

dlows unattended scanning of multiple im ages. Thisrelatively smple device isagreat

labor -saver for the emerg ing document imaging industry.
ADPCM: Adaptive ddta pulse code modulation is atechnique for trandating anadlog audio

into digitdl audio. Astheterm "ddta’ im plies, this technique bdongsto alarge
family of digitization tech niques that rdy on corrdating petterns of amplitude over

time. It isadirect descendent of pulse code modulation (PCM).
ADSL: Otherwise known as the asymmetrica digitd subscriber line, this technology was

developed by Bdlcore (the research arm of Bell Labs dedicated to the interests of the
so-cdled baby bells eg., Bdl Atlantic) to engble the providers of telephone services

to supply video servicesfor the resdentid market over the copper wire  transmisson
lines that have been traditiondly used for providing POTS (plain old telephone service).
Thisis agrategic technology for the telephone companies. At present, the telephone
companies may be at a competi tive disadvantage to the cable operators with regard to
providing multimedia services like videophone to the home market. Cable op erators own
the coaxid cable ddivering cable TV sarvice to homes, which provides them with a
Szable bandwidth advantage over the copper lines that telephone companies own for
ddivering their sg nds. ADSL. may neutrdize this comparative disadvantage. It uses
specidly designed transmitters and receivers that reduce the interfer ence and noise
normally experienced on a copper line. The technol ogy makesit possbleto tranamit |

televison-quality, compressed video over ordinary copper wire. Up until the appearance



of ADSL, it was thought that the god of merging the switching cgpabilities of thepublic
switched telephone network (PSTN) with the ability to carry avideo signd would require
the telephone companies to provide curbsde fiber linesto every home, whichisan

enormoudy expensive under taking. Thistedhnology may diminate that need.
Advanced Interactive VideoTM: Also referred to by its ac ronym, AlV, thisterm refersto

alaserdisc format developed in 1986 by Philips UK and a number of other media and
computer interests. The format accommodates ardlog video, digitd audio, and digitd data
0 Qnthe samelaserdisc surface. Also referred to as LV ROM, this format is suffering
from the same fate that has befalen the other laserdisc formats namdy, adiminishing

popularity in comparison to the dl-digita formats associated with CD-ROM.
Advisory Committee on Advanced Televison Ser vice: This ad hoc committee was established

to recommend from among competing technologies asingle set of functiond specifications

to the FCC for an HDTV (high definition tdevison) sandard.
Aftertouch: Also referred to as "pressure-sengtive” thisis an atribute of more

sophigticated MIDI (musica instrument digitd in terface) keyboards with which the
amount of pressure placed on akey is encoded as part of the MIDI data stream. In other
words, when aplayer presses akey on the MIDI keyboard, not only is the code for that
particular key g generated, but S0 too is an additiona code that describes how much
pressure was employed in pressing the key. Ob vioudy, this atribute enables the MIDI

dandard to encode afiner set of didinctionsinitsdigita representation of music.
Agents. Thisisardatively new type of software module that imple ments technologies to

understand the user's spoken or written requests and then complies with them. Thisterm
is roughly synonymous with interface agents, varying from that term only in the sense
that it rep resents the more generd and abstract machine intelligence which lies behind,

and makes possible, the functioning of an interface agent.
Age of Interactivity: Thisterm is dowly emerging from the trade journds and carries



with it some probability that it will replace the currently popular phrase "Information
Age' asthelabd du jour for describing thetechn  ¥/Blogy-intensve erain which we
live. The term "Age of Interactivity” bears many important connotetions: thet we will
s00n see the mass media of broadcast TV and film turn to inter active forms of
presentation and entertainment; that ye olde technol ogy of telephony will soon be
revitdized by the video did tone; that the dlassroom mode of educationb dominant for
the entire history of public educationb will begin to give way to interactive formsof in
sructiond delivery, such aswe are now calling educational software (ak.a. CAl, CBT,
IVD, etc.); and that interactive cinemaand a num ber of the other cyberarts will
gradudly replace linear, one-way forms of narrative, such asfiction and film, asthe

dominant modes of storytelling and mass entertainment.
Alerts From the world of graphica user interface (GUI) design, these interface

dements, aso referred to as dert boxes, natify the user when an unusud, or possibly d

+amaging, condition has occurred.
Algorithm: Thisterm refersto a series of ingtructions or proce durd steps for solving

a gpecific problem.
Aliasing: These are unwanted visud Offectsin raster images, es pecidly jagged lines

and edges (jaggies) caused by improper or low qudity sampling techniques.
ALU: Arithmetic logic unit refers to that specidized part of the CPU that performs

aithmetic and logic operations.
Ames Research Center: Located along Route 101 in Silicon Valey, this NASA research

center isrespongble for pioneering manl/
iL

of the foundationa technologies of virtlld redity (VR) and smulation sysems. Home
to noted VR inventor Scott Fisher, this center is respongble for developing, amnong other
creations, the Convolvotron directiond audio system, the Virtua Planetary Exploration

(VPE) system, and the Virtud Interactive Environmenta Workgtation (VIEWS) .



Amplitude W 3ith regard to audio and/or video Sgnds, amplitude refersto the
srength of agiven sgnd. Amplitude is messured in various units depending on the
goplication. For example, with audio Sgnds, the measurement isin decibels whichisa
logarithmic scale based on humean hearing sengitivities. For audio, amplitude isamea

sureof volume; for video, it isameasure of image contrast.
Andog: In dectronics, andog is a continuoudy variable sgnd. Andog sgnds are

often depicted as waveforms, and in the computer world are dways held in contrast to
discretdy varidble digital sig nals, representing separate datgpoints in space and time.

Anaog phe nomenain nature include waves, time, temperature, and voltage.
Animated blobs Crested by Carnegie-Md  don IJniversity's Jo seph Bates, these

creations represent the firgt attempt at automated storytelling using the principles of
object-orientedprogramming. The blobs are sdlf-contained, intelligent objects, programmed
according to the rules of behaviord theory. The way blobs encounter each other sparks
emoationd responses that in chain-reaction form cause addi tiond reactions so that they

gppear to be creating their own spontane ous drama.
Animated map: A series of maps presenting amoving image, typicaly used to show

spatio-tempord patterns such as the distribu tion of population in the United States

over the course of severd de cades.
Animation: Isth *e process of digplaying atwork over time to Smu late motion. Most

animation belongsto one of two types: graphic or character. "Graphic animation” is
generdly composed of a sngle piece of art whose position changes over time (eg., a
moving logo). To create movement, one piece of art has intermediate pogtions rather than
intermediate drawings. Grgphic animation is relatively easy to master, does not require
drawing skills, and, in a computer environ ment, requires only modest sorage and

processing power. "Charac ter animation,” in contradt, entails generating a different



piece of art for each frame, asisdonefor TV cartoons. In tradtiona character

animation, an artist works a a light table, creeting each frame by trandferring a

drawing from paper to acetate (caled a ceT) and hand colorin  Zg it with paint. Two key
drawingsb which are the principa points of movement for each frameb punctuate severd
"inbetweens' which, asthe nameimplies, are the intermediate drawings between key
frames. With desktop animation tools, many of the more arduous tasks of traditiona
animation, such as inbetweening, are automeated, leaving qoen the potentid for an

enormous growth in the use of char acter animation for many purposes, such as edutainment

products.
ANSI: Stands for theAmerican Nationa Standards Ingtitute, a stan dards-making body for

the computer industry, most famous for its ASCII standard format for encoding characters

in the PC environ ment.
Answver anadlyss. From the relm of educationd software, thisterm refersto the

samplest, lowest level form of performance track ing, where the programmer writes code to
andyze alearner'srespo  @nse to asingle question. The most cornmon form is the
multiple choice question, where the program smply branches on the badi's of whether or

not the learner answered the question correctly.
Anti-diasng: Aliasng is perhaps the most commonly cited vi sud artifact of computer

graphics, whereby boundaries take on a stair sep peattern, often referred to asthe
jaggies. Anti-aliasing refers to techniques designed to sharpen the image by switching
pixelsto in termediate intengties dong ether Sde of otherwise jagged diagond lines.
Anti-aiasing techniques are particularly important with displays thet festure rdaively

low resolution.
Architectura wakthrough: A sub-type of the surrogate travel genre, walkthroughs are

aso aform of virtud redlity, wherein the user can control a smulated passage through



an architectura gruc ture such as ahdlway in abuilding. The underlying or engbling

tech nology of architectur «a wakthroughsis CAD (computer aided design) programs. In
the coming age of interactive artforms, the cgpabilities and techniques made possible by
wakthroughs will become atool within the larger toolkit for those making highly

immerdve forms of dectronic games, interactivefictions, and training Smulaions.
ARM: Otherwise known as the Argonne Remote Manipuletor, thisis a prototypical

telerobotic device developed a theArgonne Nationd Laboratories. The ARM isalong,
multijoint arm suspended from the ceiling. The device provides basic control and force
feedback to the user s hand, wrigt, elbow, and shoulder dong three axes and three
torques. It is designed to give the user control of aremote robotic arm and was
deveoped initidly for handling radioactive materids. Many of the techniques and

devices used in the congruction of the ARM are now finding their way into the design of

virtud redlh, sysems.
Artdirector: A key figure throughout much of the history of the collaboretive

fictiond enterprises, sich asthester, film, video, and feature animation, the art

director is one role that, if anything, will be enlarged by the advent of interactive
multimedia. The primary re spongbility of the art director isto cregte the totdl visud

look of the praduct, which requires ahighly creetive and artistic senshility. Many art
directors from the film and video sector have made excdllent con tributions to the
discipline of interface design. Ther skills a manipu lating color and lighting,

trandating functions into metgphors and metgphorsinto button designs, and specifying
spatid relationships have made their presence welcome on many interactive projects. Art

directorsare of 1 ten assumed to be good illugtrators, which is not nec essarily the

case, though they are certainly dependent on good illus trators to implement their



vison. In the interactive world, art directors design the visua aspects of the
interface, while illustrators execute their designs, i.e, they create the artwork for

the buttons, graphics, ammatlons, etc.
Artifact: Thisterm iswidely used to describe flaws that can be detected in al forms of

media, both andog and digitd. More pre cisdy, though, it is used to describe aflavb a
random sound or vi sud effectD that was not present in the origind source sgnd, but
that has been introduced by one of the componentsin the recording or reproduction chain.
For example, /J7icker isacommon artifact in the anaog video world, while

pixdlaion is one of the most common artifacts found in digitd video.
Artificid inteligence: Thisterm refersto the part of com puter science concerned with

designing mechines that exhibit human characteristics and do thingsin away that would
require inteligence if cbne by people. The classic measure of Al, more relevant today
than even perhaps when it was conceived, is cdled the Turing Test. Named after its
author, Alan Turing, thistest is passed by a machineif its ability to carry ona
conversation isindigtinguishable from that of a human, as exemplified by "HAL," the

fictiond computer in Stanley Kubrick's (director) 2001: A Space Odyssey.
ASCAP: Stands for American Society of Composers, Authors and Publishers, an organization

c that has become best known for working out a detailed set of licensing specifications
for recording artigts that helps ensure that royaties and other usage fees get paid to

the copy right holders and artists. Many people fed that this set of specificationsb or
something very much like it will bein great need in the Age of Interactivit, where, for
example, the widespread use of dlip mediawill make it diff 1cult to track and manage the

payment of roy dtiesto dl of the contributing artigs.
ASCII: Stands for American Standard Code for Information Inter change and represents one

of the most important and enduring stan dards of the persona computer market. ASCII isa



standard table of 8-hit digital representations of uppercase and lowercase Roman let
ters, numbers, specid control characters, and various graphic charac ters. Thiswiddy
adhered to sa »ndard makesit possible for the vast mgjority of PC software programs

to exchange information a a basic text-and-number leve.
Aspect raio: In the most generd sense, the aspect ratio is the width-to-height ratio of

arectangular object. With respect to com puter displays, this can refer to ether the
screen shape or the pixd shape. Video has a screen aspect retio of 4:3, and film an
image as pectratio of 3:2. Converting from one presentationa medium to an otherb the
classic example being from mation picture to televisonb can be problematic, often

forcing some form of distortion.
Asymmetrical codec: Refers, for the mogt part, to interframe forms of

compress on-decompression, where the encoding (compressing) side of the processis much
more time-consuming and expengve than the decoding (decompressing) side. Both DV7
(Digitd Video Interactive) and MPEG (Motion Picture Experts Group) are asym metricd,
interframe codecs. T Ehe primary reason for the asymmetry rests on the arduous
computationa task associated with finding the patterns of tempora change and stability

in video sequences. Once these patterns have been found and subjected to the ddta

encoding techniques, it is not nearly so difficult to decompress (recongtruct) the

origina image.
ATM: Stands for asynchronous transfer mode, a term which every one interested in the

networking of mixed media data types should commit to memory. This technology possesses
severd traits that make it the favored networking protocol for the future of

high-bandwidth, multimedia, data communications. It works by splitting detainto smdl
chunks, giving it the key dtributes of apacket switching protocol. But instead of

routing each packet individualy, asis characteristic of most packet switching systems,



ATM establishes avirtud circuit be tween origin and destination so thet it can
accommodate the time senditive streaming data associated wi )th digitd video. Thus,
ATM aso possesses the essentia characteristic of a circuit switching sys tem. Because
of this combingtion of atributes, ATM is noted for its ability to alocate bandwidth on
demand, atrait often referred to by the popular computer term scalability. Becauseit is
scalable, and be cause it can handle ultra-high capacities, ATM is favorably viewed by
mediafuturists for its ability to scae way up in response to are quest for

transmitting image or video, thus being responsve to the needs of networked multimedia;
but dso for its ability to scae back down after the multimedia transmisson is

complete, thus saving the user from having to pay for such high bandwidth when it is not
needed.

Audiographics: Thisterm refersto an early form of picturephone that festures twewa
y audio on a voice-grade telephone circuit with computer and/or video gl images sent
over the same line or asec ond line. Synchronization of the audio and visud components
is not sought with audiographics, since the time required to send the visud components
(animage, for example) is often delayed in the range of severd secondsto severa

minutes, wheress the audio is tranamitted in typicdl, redl-time fashion.
Authoring system: Thisterm is given to systems that contain software tools designed to

empower individua developers and de velopment teams to produce various types of
multimedia gpplications Though thereis obvioudy consderable variaion from one sys

temn to the next, the categories of tools provided in mogt of these gp plications indude
mediainteg jration toals, i.e, toolsfor digitizing mixed media data types and for

interfacing to media peripheras such as CD-ROM players; media production tools, such as
paint systems and other routines for building and managing screen objects, answer

andysis and performance tracking routines; a hightlevel program ming interface designed



for ease of use, such asthetime-line inter faces featured in such programs as
Macromedias Director; and, some form of programming or scripting language, such as
HyperCard's HyperTak. Though virtudly every authoring syssem sdis the idea that it can
be usad by computer-neophyte authors, thisis aly truein alimited way. Most authoring
systemns can be used in aredtricted fashion by uninitiated authors. In generd, though,

the development of sophisticated multimedia productsis ahighly collaborative under
taking that requires numer AEous spedidids, utilizing severd tools dl working under

expert direction.
Auto assembly: In the world of video production, this term re fers to the penultimate

portion of the editing process whereby a mas ter tape is constructed from the EDL (edit

dedsion list) under the contral of a computerized editing system.
Autochanger: Thisterrn refersto the critica component of an opticd juke box (or any

other form of juke box), which is respongible for fetching and loading optica discs

using some form of robotic device.
Auto iris From theworld of film and TV production, this device is ussful when filming a

scene during dawn or dusk. It is acameralens function that autometicaly adjuststo

compensate for changesin light levels.
AVITM: Stands for Audio Video Interleaved, Microsoft's movie file format. The

interleaving refers to the fact that under thisfile formet, video and audio files that
re °lateto the same captured media event are interleaved with one another so that

synchronizing them (lipsynching, for example) can be more readily accomplished.
Backchannd: In the emerging world of interactive televison, this term refersto the

channe over which users (home consumers of interactive programming) will communicate
back to the entity from which the programming initiates. Because TV has historicaly been
adrictly one-way medium, with programming thet originates with the broadcaster and is

sent to the home user, there has never been any infrastructure put in place to handle



backflows of data from the user to the broadcaster, other than informa channdsthet lie
outside of the cable system (e.g., cable users can pick up the phonesand  pcal their

local cable operators, but this communication channd is not part of the cable system per
). With the perceived need for interactivity a an dl-time high, cable operators are

now experimenting with various ways of supplying their users with backchannels so that
these users can potentidly interact with the programming. At present, these backchannels

possess relatively low bandwidths, but this should change in the near future.
Backdrop: From the reelm of digita video, thisterm refers to the background image plane

displayed when dl other picture planes are made transparent.
Backfile converson: When an organization contemplates the conversion of its various

documentetion (e.g., paper documents, mi crofiche, dides, Metc.) to adigitd forma,

and then to long-term stor age on one or more of the many emerging optica mass sorage
tech nologies, it must confront the (often massive) chore of converting dl of its

higtorica records. With paper document sources of informa tion by far the most common
caseb the process usudly involves sc.nning, touchup, indexing, and then, findly,

trangfer to disk. Thiswhole processis called backfile converson, and it represents one

of the mest and potatoes gpplications of the age of multimedia. The pri mary advantage to
organizations that undertake this process isthet it brings al of their historical

sources of information under the control of some form of informeation storage and

retrieval system. The "converted” sources of information can then be searched and
retrieved in an automated fashion, aswell assubj  Azected to various Satidticd

andyses. In contragt, with traditiona sources of archiva storage, such as microfiche,

the user must firgt read an indexP which may be computerizedb and then must manualy fetch
target information from the archiva vaults, a procedure that backfile conversions seek

to diminate.



Background task: Thisis atask that a computer performs while the primary or foreground
program is not using the CPU (centrd pro ng unit). In atrue multitasking

environment, the user istypicaly unaware that abackground task is being processed.
Back-of -the-book index: In theworld of traditiond book pub lishing, this term refersto

the index that appears at the back of the book, with which we al have grest familiarity.

It is of importance to the dawning era of multimedia because it is now viewed as part-in
parcel of athing called document design, whichin turn is attached to sucheme - rging
media as dectronic reference documents (ERD). With many desktop publishing systems, the
congtruction of back-of-the book indexes can now be automated by smply tagging the terms
in the body of the text that one wants to appear in the index. The pro gram then tracks

the location of these terms as the document changesin size, and automatically writes

their respective page numbers to the index upon commeand. Going one step further, with
many ERD authoring systems, these indexes can be made "live," meaning thet by clicking on
one of the entries in an dectronic back-of-the-book index, oneisimmediatdy

trangported to the indexed location (page number) in the body of the text.
Back plane: From the world of DVE (digital video effects), this term refers to the lower

of two visud planes usad in two-plane eects to cregate trangtions from one screen to the

next.
Bandwidth: Thisterm is of such gpplicability to our emerging era of multimedia that i

(t now rolls off the tongues of technologica babes, "wannabe" busness tycoons, and
hardcore telecommunication wiz ards. In itswiddly used contemporary sense, bandwidth
refersto the information-carrying capacity of atranamisson link between any two
devices. Inits more traditiond sense, it means the range of frequen cies, usudly
measured in cycles per second, that a piece of audio or video equipment can encode and

decode. Video uses higher frequen cies than does audio, and so is said to possessa



higher bandwidth. In the field of information processing, the stream of digitaly encoded
adphanumeric characters that dominated computer usage before the era of multimedia
represents one of the smallest forms of bandwidth. Thus, from atechnical standpoint, one
of the greet struggles of the era has to do with transforming the computer so that it can
gracefully handle the higher bandwidth sources of informationP namdly, =audio, image,

and video.
Bandwidth reduction: In the tekvison indudtry thisterrn is commonly heard, especidly

among those who are wrestling with the transmission demands and congraints of HDTV (high
definition tde vison). It is roughly equivaent to the term compression, in that it

refersto the hogt of techniques that can be employed to reduce the overdl bandwidth
requirements of atelevison broadcast. RLE (run length encoding), DCT (discrete cosine
transform), and motion com pensation are just some of the compression techniques enlisted

inthe overdl effort to reduce bandwidth.
Banff Center for the Arts This Canadian inditution is con Sdered by many to be the

leading organization in the world for ex ploring how virtud redity — can beused

within the arts.
Bar sheet: Used extersivdly in animation productions, this dia grammetic form is used by

the director to make a blueprint of the action, music, didogue, and sound effects for
the entire picture. It illustrates how dl of these dements are to be timed, and unfold
in pardld, as each scene progresses. Perhgps most importantly, though, the bar sheet
deserves a bright higtorical footnote, asit has served as the basis for the time-line
metaphor that has informed so many of today's multimedia presentation and authoring

systems.
Batch processing: From the world of traditiond mainframe data processing, thisterm

refersto aform of information processing that istypicdly B held in contrast to



reak-time processing. With a batch process, information is gathered and stored in advance
of being pro cessad, or andyzed. Thus, when abank stores up dl of its transac tions

for the day and then updates dl of its customer records a night, thisis said to be

batch processing. The datais stored up into a"batch” before anything meaningful is done
to it. In contrast, with red-time processing the data is analyzed or processed

immediately upon re ceipt. In the era of multimedia, most gpplications demand red-time,
as opposed to batch, processing, because when users are interacting with mediab aswhen

they are playing video gamesb they want their processed data now, not later.
Bed: Thisterm emanates from the world of film and TV, where it is used to describe the

ingrumental portion of music which ser  £ves as an underscore to the visud

proceedings.

Benchmark: Thisis atask used for measuring some aspect of a computer's performance.
Beta Tedt: It has long been the practice of software developersto send pre-release
versons of their programs to expert users who get some form of congideration (like
discounts or free licenses) for test ing out those products bcfore they are released to

the generd public. Given the extremey complcx nature of most software programsit isto
be expected that the developers will be unable to catch dl of the bugs (technicd Ilaws

in the code). The process of heta-testing helps to clean up the code. As entertainment
deve opers begin to produce interactive productsb which, after dl, possess a strong
software com ponentD they will need to avail themsdves of the culturaly accept able

habit of beta-testing.
Binaurd fuson: From the world of perception, thisisthe pro cessby wh ©ichthe

brain compares information received from each ear and then trandates the difterences
into a unified perception of asingle sound isuing from a specific region of gpace. Any

manufacturer of 3-D sound equipment must take this phenomenon into account.
Bit: The smdlest unit of data, a bit refersto the onoff signds storedin computer



memory.
BITC: Stands for burned in time codes and is pronounced "bit-see." Thisterm refersto a

characterigtic of video required in video editing and other post-production activities
whereby the timc codes for each video frame have been burned into a st location, or
fidd, on the frame. Time codes are very important in editing, because they repre sent
the logica eguivaent of amemory address, enabling users to move quickly to the
locations in the video stream they wish to be warking with & a particular moment. In the
andog world of video tgpe, these time codes are actudly "burned” intothes | urface

of the tape. In the digital world of nonlinear video, the time codes are dso digitd and

are embedded in the video datastream. Though fundamen tdly different, the digita time

codes appear to the end user much astheir burnedin forebears of the andog era
Bit map: This refersto a software object that represents visud datain aform where

eech pixe location corresponds to a unique memory location accessible by the computer

CPU.
Bit mapped displays Are made up of tiny dots. caled pixes, and stand in contrast to

the ol der-generation character displays, which are only capable of representing
information out of the ASCII charac ter set. Bit-mapped displays are capable of much
higher resolution than character displays and represent the primary insruments of
graphical user interface (GUI) design. Bit-mapped digolays have manipulaion capabilities
for both vector and ragter graphics, which dlow presentation of information gppea

ring in the find paper form.
Bit resolution: With digital forms of media, bit resolution is ameeasure of the qudity

of the digitized audio, image, or video. Bit resolution represents the number of bits
used to represent each sample taken in the ADC (and og-to-digitd) processto form a data

sream of digitized media. Thus, with reference to digita audio, the industry standards



are 8-bit, 1 2hit, and 1 6-hit audio, with the higher bit lengths representing a igher

qudity form of digitized media
Blind: From the redlm of digitd video effects (DVE), thisterm re fers to atwo plane

effect in which the image on the front plane be comeslike a Venetian blind that opensto

reved the image on the back plare.
BLOB: Sandsfor binary large object, aterm that belongs to the language of rdationa

databases and is often referred to as amemo field. The best way to understand what a
BLOB is, isto compareit to sandard reationd database fieds. The standard database
fidds, be causethey must fitintoata | bular modd, have afixed length. Thus, a
relationa database dways has someintringc limit on the amount of informetion that a
sngletext item, or fidd, can store. In contrast, amemo fidld uses the fixed-length

part of atable only asapointer to alarge body of information with avirtualy

unlimited size. Thus, amemo field can be used to Store a paragraph, a page, abook, ad
infinitum, al using, in the database proper, only the amount of space required to hold

the pointer (memory address). This datastructure isidea for hypermediaforms where an
orderly, navigable structure must be main tained (which corresponds to the database), but
where numerous large information objects (digitized imeges, animations, film dlips) of

widely varying Sze must be made available.
Block: Thisisan amount of datamoved or addressed as a single unit within the compter's

memory.
BMP: Stands for bit-mapped file, and refers to the internd picture file format used by

4 Microsoft Windows, versions 3.0 and higher. This rasterfile formeat is aso supported by

052, the IBM operating sys tem.
Board: Thisterm is synonymous with "circuit board" or "card." The primary function of a

computer board isto hold the chips and wiring that control either some essentia

function of the computer's CPU or a periphera device such asa CD-ROM player. Throughout



the volatile history of computing, boards have been used as a vehide for scaing up the
capabilities of computers, adding, for example, au dio cgpabilities to a computer that
was manufactured before such ca pabilities were a standard part of the computer's
(built-in) motherboard. Thus, boards should be thought of as a maor source of

scdahility and extenglbility in the computer world.
Bookmark: Also referred to as an dectronic bookmark, this graphi cd user interface

(GUI) design/navigationd fegture is employed to facilitate multisesson uses of

electronic documents, interactive mul timedi  pa applications for training, and

hypermedia gpplications for reference. Bookmauks smply record or save the point & which
one decides to exit a program, making it possible to re-enter at that exact point when

one stans the next sesson. Asthe size and use of dec tronic forms of publishing

continue to grow, bookmarking is becom ing a standard fegture of most forms of eectronic

documents.
Boundary detection: Thisis consdered one of the key prob lems associated with virtud

redit environments, where a usar's body may interact with, or actudly pass through, a
virtua object, such asachair or wall. It presents a perceptua problem because these
objects should have a solid consstency but, in the VR environment, may put up no
resstance a dl, thereby taking on a ghostly character. The emerging technologies
asociated with tactile feedback are consd ered to hold the ultimate solution to this
problem, enabling the user to move around in avirtud environment and, when the system
L is gppro priately cued by boundary detection logic (or devices), to fed the
gppropriate sensations when bumping into things. Virtud redlity re search isalong way
off from perfecting such systems. In the mean time, designers are experimenting with a
number of ersatz solutions, such as sound systems that correlate varying sound effects

with the detection of different types of boundary collisions



Boundary representation: From the redlm of computer graph ics, this term refers to one of
the main methods of "solid modding,” in which the object is described by its geometry

and topology.
BPS: Thisterm stands for bits per second and is a sandard measure of transmission speed

or trandfer rate in the computer world.
Branchpoint: The basis of machine intdligence relies on the computer's ability to change

its presat sequence of indructions, amost common phenomenon in programming known as
branchingb the code branches from one location in the prog  “4am to another. A
branchpoint is, quite smply, alocation within a program where a branch occurs. With
regard to interactive forms of entertainmentd video games, edutainment programs, and the
likeB most of the branchpoints are dedicated to giving the user (learner, gamer, €tc.)

some element of control over what happens next in the program.
Brightness: Along with hue and saturation, thisis one of the three fundamenta

dimengons of color. Brightness refers to the differences in the intengity of light

reflected from or transmitted through an im age.
Broadband: Thisterm is used frequently in communications to refer to transmisson med ia

and channels that possess rdatively larger carrying capacities or bandwidth.
Browsing: In the current hpertext and hpermedia environment, this term describesthe

oft-practiced user behavior of meandering through the available eectronic information,
looking Smply for in teresting assodiatio | ns. The metgphor corresponds with paying a

des ultory vigt to your favorite bookstore to peruse the stacks.
Browsing path: Based on the browsing behavior of users, this term refers to the specific

sequence of hperlinks that a particular user sdlects while moving through alarge
hpertext or hpermedia gpplication. Thisinformation can be very useful, especidly if the
designer of the hypermedia gpplication wants to establish usage pat terns reative to the

content and preference patterns relative to spe cific user profiles.
Brush: With reference to computerpaint s sems a brush is a marker that draws aline a



pattern on the display surface, thereby emulating the action of ared paintbrush.
Buffer: Isasmall part of acomputer's memory that temporarily stores data. Buffers can

compensate for adifference in data flow rates when transmitting data betweentwo devices

or can hold datalikdly to be used in the near future,
BUFR: Thi Asterm standsfor binary universal form for representation, a standard

digitd imaging file format used by meteorologists to represent the visudizable aspects

of wesather data.
Burgt: This term has become a popular one for describing flows of data, otherwise known

as data transmission. It acknowledges the d most universa aspect of redity thet
phenomena are not evenly dis tributed in time, but rather tend to occur in burds,

separated by periods of rddive quiet.
Burgty traffic: From the world of network management, this term refers to the types of

data flow experienced with respect to tradi tiond, dphanumeric (i.e., character) forms

of data. On the tradtiond network, traffic is said to be bursty because, for the most

part, the network is clear of traffic and so Sngle data conversations are able to be

quickly established and released without degrading the overdl performance of the
network. — From timeto time, though, the volume of requests for access to the network
aurges, which in turn leads to the need for invoking some sort of contention schemeto
determine who has access, and in what order. Owing to this variable traffic pattern, the

traditiona PC network is said to experience bursty trafflc.
Bus This commonly used computer term refers to the circuit or pathway through which data

istransmitted. It most often is used to refer to the main such pathway that servesto

connect the magjor com ponents of a computer system to the CPU.
Bus interface: From the realm of computer design, this term relates to the fact thet

everything in acomputer is attached to the CPUD that is, every device that is a part of

the computer must com municate with the CPU in some way. To do this, these devices (eg.,



disk drives, monitors, printers, etc.) must be connected to the computer's bus so that

they can exchange data. This point of connectioniscale =d the businterface.
Button: Animportant term in grgphica user interface (GUI) de sgn, abuttonisa

relaively smdl screen object, usudly labeed with text or an icon or bath, and
typicaly usad to initiate ingtantaneous actions, such as completing operations defined
by adidog box or acknowledging error messages. Buttons represent hot spots on the
screenb by dicking or touching them, one initiates some computer mediated action. In
designing buttons, the traditiona wisdom hasit that the label of the button should

describethe result of using (click
ing, touching) the button, rather than some abgtract term about the function thet is

being performed.
Byte: In the world of computers, the ubiquitous byte is a unit of measure of 8 binary

digits (i.e, 8 hits) representing ether two num bers or one character.
Bytes per second: Again, in the world of computers, thisis a unit of measure for the

Speed of digitd transmisson of information.
Cableheadend + : Thisterm belongs with the emerging language of the information

superhighway, as it represents one of the key dis tribution nodes on the network. Within
that segment of the highway dedicated to cable TV, the cable headend is the centrd point
a which TV sgnds are downlinked from satellites and are modulated onto the cable by
locd gations. In other words, it isakey port of entry for the digtribution of video

content.
Cabling: Any discussion of the technical aspects of communicationsb teephony, deta

communications, LAN, and WANBD usudly makes reference to one of its most fundamenta
features: the type of cabling, or transmission media, being used. There are three mgjor
forms of cabling in usetoday. In order of lessar-to-greater capacity, they arethe

following: Twigted-pair: the copper wire medium that connects the household telephone to



the Public Switched Telephone Network (PSTN). It is the oldest cabling technology and can
bedt Ther shided, or not. Rdiance on this largdly outdated medium iswhét is
consdered to be the largest disadvantage for the telephone compa niesin the hested
competition to control home ineractive media Coaxid cable: long been used for cable
television connections be cause of its ahility to handle ardatively large number of
ggnds or, in other words, different channds, smultaneoudy. "Coax," as aficiona dos
liketo cdl it, has four basic parts. a solid meta wire forms the core of the cable,
surrounded by insulation; atubular piece of metd screen surrounds the insulation, and

an outer plagtic coating com pletes the cable. Coax is capable of high bandwidths and is
therefore a popular choice for LANsthat must carry alarge amount of network treffic.
Fiber optic cable: considered the transmission medium of the future, fiber carries light
pulses rather than eectrical Sgnals. There are saverd advantages to fiber: immunity
from dectromagnetic in terference, @ - normous bandwidths, and the ability to carry
sgndsfor avery long disance. Fiber cable consists of a core fiber enclosad in glass

cadding, with a protective outer coating that surrounds the
cadding. LEDs (light-emitting diodes) are used to send the signd down the optical fiber.

At the receiving end, a photodetector is used to re ceive the sgnds and convert them
into adigita computer format. Owing to its very large bandwidths, fiber is the core
transgmisson technology of the integrated services digitd network (ISDN), and is
consdered by many expertsto be a necessary ingredient in the future extenson of

multimedia gpplications.
Cache: Initstraditiona usage, cacheisatemporary storage areafor datarequiring

very quick access. Mogt contemporary CPUs (eg., Intd's8  r0486, Motorola's 68040)

cary a specification for their cache size, which denates the size of the memory held on



the CPU itsdf. This CPU cache is the location where frequently accessed code and data
from the current gpplication are stored. But the CPU isnot the only "place” ina

computer sysem where the srategy of supplying acacheis commonly employed. Asa
process, caching is now acom monly employed strategy for building bridges between every
form of memory and its next-dowest, but higher cgpacity companion. Thus, caching is done
between optical and hard disk sor age, between hard disk and RAM, and between CPU cache
and RAM. In the coming era of multimedia, where extremely large amounts of digital data
will need to be moved on a congtant basi's, the importance of using caches will grow
dramatically. In this usage of the term, acacheis roughly synonymouswithth A eterm

"buer," and caching is synonymous with "buffering.”
CAD: Otherwise known as computer aided design, it isawidey used term mogt typicaly

associated with engineering and architec turd applications for computer graphics. With
the advent of virtud redit sysems, especidly those that render visua scenesinred
time, CAD istaking on anew role as an integral support component in these complex
programs. In avery red sense, CAD is becoming an enabling technolog for the virtud

redit industry.
CAI: Stands for computer assisted ingtruction; dong with CBT(com puter based training),

thisisone of the early acronymsfor describing programs that use the computer as an
ingructiona tool, rather than as an automation machine. As the computer becomes the
teleputer, historians may view CAl asatruly semind use of the first generations of

computing machines.
Camerafidd: Infilm and video, thisisthe area being photo graphed  ®by the camera.

The camerafidd condtitutes whét is visble to the audience a any given moment.
CATV: Stands for community-antenna-television, which isthe separate transmisson

infrastructure that was created to meet the needs of the cable tdlevison indudtry. This



infrastructure was needed to serve cable TV, because the copper wire transmission system
that servesthe ubiquitous residentia and business needs of telegphony is not ca pable of
handling the bandwidth (carrying capecity) demands of tele vision broadcasting. Thus,
during the decade of the eighties, the cable industry was forced to cregte its own

ubiquitous transmission infra structure by laying the higher bandwidth coaxid cableinto
millions of homes and businesses around the country. This higher-capacity infrastructure
now gives the cable operators a somewhat serendipi tous advantage over the telephone
companies with respect to offering interactive services &, especidly to the home

market.
CAV: Stands for cangtant angular velocity, one of two digtinct video disc formats (CLV

[congtant linear velocity] being the other). With CAV, the frames arelaid down in
concentric circles. Each frame has its own 360-degree track on the videodisc, thereby
meking it possible for the laser reader to jump from one track to the next. This format
is the srongest option for providing rapid random access to frames and is thus the

preferred format for interactive videodisc applications.
CAVE: A virtud redity project under development at the EVL (Elec tronic Visudization

Lab) in Chicago, the CAVE isaroom in which aviewer stands and becomes totally immersed
ina 3D audiovisuad experience. The visud components of the CAVE are produced by
multiple projectors, with each projector being responsible for flood ing one of the wall

ddes. Theimages are projected in an interlaced video fashion, and the viewer wears
sereoscopi | ¢ glasses. Falout gp plications of the CAVE indude biomedica imaging,

architecturd ren dering, interior design, and mechanica design of heavy equipment.
CBR: Stands for content based retrieval and represents an emerglng class of programs that

seek to automate the process of searching large information bases. Operating on the

grounds of user-defined content characterigtics, these programs automaticaly perform



search and retrieva functions againgt large information basesin an effort to un earth
gems of information from the mountains of data. An example of a CBR program would be one

that scans the massive flow of stock
data that emanates from Wall Street each day and culls from that dataflow just the

inforrnation that relates to the user'sindividua port folio of stocks. Negroponte's

conecept of persond televison may be implemented through what we are today calling CBR.
CBT: Stands for computer based training and represents one of the oldest acronymsin the

intera Uktive business. The term was dominant during the early PC eraand was used to
describeinteractiv e training programs thatb owing to the congtrained presenteationa
capabilitiesof early PCsb was limited primarily to text and ASCII graphics. By far, the

most common gpplication for CBT was the software tutoria, where the computer was used to
teach end users how to use common computer software applications such as word processing,
database, and spreadshest. The term is dtill dive, and there are those advocates who are

trying to migrate it to the more updated, multimedia-based forms of interactive training.

For the mogt part, however, the term is now used to describe older generation interactive

coursaware.
CCD: Standsfor charge coupled device and represents the dominant technology used in

scanners and other devices for converting light to eectronic impulses, the first sepin
digitizing lightsources of infor mation. CCDs cong&t of a slicon semiconductor and a
series of dec trodes. Whe  Un light passesinto the silicon, that light frees dectrons

within the dlicon aoms. The brighter the light a a given point on the image, the more

electrons are freed.
CCITT: Stands for Consultative Committee on Internationd Tele phone and Telegraph, a

telephone industry standards-meking bodly.
CCITT H.261: Also known as Px64, thisis the video compresson standard for video

teleconferencing.



CDDA: Stands for compact disc-digita audio, and represents the earliest standard in the
CD industry. Also referred to as the Red Book standard, CD-DA is an audio-only standard,

gpecifying how audio CDs should be formatted.
CD-I: Stands for compact disc-interactive, a self-contained multi media platform

developed by Philips Corp. One of the early plat forms for home multimedia, CD-
POSESES its own proprietary operating system, known as CD-RTOS. As a standard for
multime dia, CD-l isdso known as the Green Book Standard. Currently, there are about

100,000 CD-I playersin commercid use.
CD | MA: Standsfor code divison multiple access, one of two emerg ing standards for

digitd wir eless communications. CDMA works by splitting asingle radio channd into a

large number of voices, usng a unique identifier code for each voice. The receiver uses
acode book of sorts to detect and capture the desired signd from the substantia

background noise. The accepted andogy for CDMA isthat everyone in aroom filled by many
people can hear just the message intended for him or her because each person is
concentrating on (is decoding) a single conversation. Along with its sigter technology,

TDMA (time division multiple access), this standard represents anew form of trans

mission cgpecity and is therefore being heradded as being able to ad dress the emerging
bandwidth crigsthat threatens to thwart the vitdity of multimedia In asense, because

digital wirdess does not use cabling, as do dl other forms of data communications,

CDMA and ® itsnear cousn TDMA represent “found” bandwidth in a contemporary world

thet isincreasingly bandwidth-scarce.
CD R: Stands for compact disc-recordable, which represents are cent family of CD players

that make it possible for end usersto record their own data, abeit only once. CD-Ris
part of the emerging Or ange Book standard, which includes most of the CD technologies

that enable end users to record, including the emergent magneto-opti cd technologies.



CD ROM: Stands for compact disc-read only memory and refers to the dominant form of
direct access, mass storage for the early years of multimediatechnology. Refer to

"compect disc”' for amore com plete discusson.
CD ROM-XA: Thisis an extended architecture for CD-ROM that permitsthe interleaving of

sound and data for purposes of synchroni zation when these two data types are merged in

motion picture and animation ssgments.
CD RTOS: Stands for compact disc-redd L time operating system, which isthe proprietary

operating system developed by Philipsfor its CD-l platform.
Cd: Short for cdluloid, this term actudly refers to the sheets of acetate laid down on

top of one another to produce a Sngleframe, or exposure, of an animated feature.
Cd Animation: Refersto amoving picture produced by display ing a series of complete

screen images in rgpid succession.
CELP: Thisacronym stands for code excited linear prediction, and it represents one of

the more innovative forms of digitd audio com munication. AsMIDI (musicd ingrument
digital interface) works with respect to music, CEL P works by transmitting an encoded
represen tation of the voice, rather than awaveform signd of the voice itsdf. The
technology is based upon a " codebook” that stores the basic sound eements of the human
voice. The transmitting end of the communi cation decompaoses the sounds of the "sending”
human voice into their codebook  vaues, and then transmits a set of pointers, plus

any modi fying parameters needed to capture the unique characteristics of the spesker, to
the receiving gation. In turn, the receiver uses the point ersto look up the codebook
edements, which it then incorporates into a decoded version of the speeker'svoice. The
primary advantage of this technologyD like its MIDI cousnbisthat it greetly reducesthe
bandwidth needed to transmit the human voice. In asense, it isaform of compression.
Its primary disadvantage isthat it is extremely CPU intensve, and typicaly requires

the use of agpecid purpose DSP (digital sgnal processor).



Center for Credtive Imaging: Opened in May of 1991 by Eastman Kodak Company, this
training center isdesigned to help videographers, photographers, and graphics artists

meake the trang tion to the new media artforms made possible by the many new and
sophidticated eectronic imaging products entering the market. Lo cated in Camden, Maine,
and founded by longtime Kodak executive Ra |— ymond DeMoulin, the Center provides
hands-on experience with a broad range of scanners, cameras, printers, sorage media, and

soft ware gpplicaions.
CGA: Stands for color graphics adapter, avestigid remnant of the early days of desktop

computing, atime when any form of grgphics was consdered aluxury. As some will recall,
the origind IBM PC came with a monochrome monitor that could display text only. Asthe
forces that would ultimately lead to multimedia began to take shape, IBM responded with
thefirg of its graphics adapters, namey CGA. Equipped with a color monitor and a CGA
card, the user could dis play up to 16 colorsin RGB format, with a resolution of 640 x

200 pixels. However, if you want to remember how bad a tandard this was, recall that if
you wanted to display graphics, you hed to firgt go into athing caled "grgphics mode.

And, if you wanted to display text while in graphics mode, you hed to switch out of
80-cdumnandinto - 40-columnmode. Thistechnica compromise produced some of the
least atractive type fontsin the history of communications. Early forms of CBT

(computer based training) were particularly haunted by this sandard, because if you
wanted to incorporate graphicsand text on the same screenb which is a pretty compelling
combination when you're trying to teach something to somebodyD you hed to use the
extremely blocky and pixdlaed type fonts of 40-column mode. In the lineage of PC
graphics sandards, CGA comes just after "MDA™ (monochrome display adapter) and just

before EGA, which then gave way to VGA and SVGA.



Channd: In the computer world, this term refers to a path or cir cuit dong which
information flows. Mogt channdls are measured in terms of how much information they can

carry, which isaso referred to as their bandwidth.
Channd explosion: Thisterm is now in popular use by ob servers of the rise of the home

media market. It describes the rgpid expa  +nsion in the number of TV channdsthat, in
the first phase, was made possible by the creation of the CATV (cable TV) infrastructure.
Thisfirg phase resulted in the laying of coaxid cable into cable connected homes,

which provided aform of transmisson media that has much more effective bandwidth than
the copper wire of POTS (plain old telephone service). With the gpplication of
compression technologies to the Sgnas being tranamitted over CATV, it is ex pected thet
home cable will soon offer upwards of 500 channds, meking passible awhole new
generation of home media sarvices. In the near future, a second phase is expected to
gopear in which TV will moveto an dl-digitd format and, more importantly, make use of
fiber optic, rather than coaxid, cables. This move to adgitd, fiber optic

transmission infrastructure will cause yet another "exploson” in bandwidth, which, in

turn, will likely serveto keep thisterm in vogue well into  Athe next century.
Chapter level entry points: In an effort to join the Age of Interactivit, many film

producers are manufacturing interactive ver sons of their festure films. However, asthe
process is currently be ing managed, the interactivity is "put into” these moviesasan
afterthoughtb as a sort of high-tech adornmentb rather than being designed into the
artworks from the outset. In order to put the interactivity into these pictures without
disrupting their narretive flo, many producers have found a safe bet is to creste entry

points at ob vious locations, such as at edit points between scenes. Using the ob
vious andlogy of text-based narratives, these entry points are often referred to as

chepter-leve entry points.



Character-based applications: This historica term is used to describe PC software
goplications before the current eraof graphi cal user interfaces (GUISs). These
applications were said to be "char acter-based” becausethey did not  make use of
hit-mapped graphics, the desktop metaphor, mouse input, or any of the GUI dements that
arepart of contemporary computing. Rather, they were constructed entirely out of ASCI|
characters. For example, many PC-users will remember the old, character-based version of
Lotus 1-2-3, which was an industry standard for spreadsheets until the late eighties.

Mot ap plications have either migrated up to a GUI format or smply mi grated into the

blissful sunset of extinction.
Character generator: From the redlm of traditiona video post production, thisterm

refersto a device dedicated to creating and su perimposing text on top of video. Hence,
when a person’'s name gppears below their talking head in atdevised interview, you can
be sure that you are witnessing the work of ach |— aracter generator. In the coming age
of desktop video production, the function of placing text over video will become dmost

trivid.
Check box: With graphica user interfaces (GUISs) thet are based an the desktop metaphor

(such asthe Apple Macintosh interface or the Microsoft Windows interface), thisisa
standard interface design dement. Used most commonly in diaog boxes, the check box isa
square structure that operates like a toggle switchto turn particular functions on or

off. To activete or de-activate afunction, the user smply positions the cursor within

the confines, or hot pat, of the corresponding check box, and then dicks the mouse

button.
Check disc: Manufacturing alongrun (I =arge number) of any form of opticd disc

(e.g., CD-ROM or laserdisc) hastraditionaly been ardatively expensive and, because of

ther read-only nature, perma nent venture. Because of this, it is cusomary to proceed



with an abun dance of caution by first printing one, or afew, test discsthat can be
thoroughly checked for accuracy before launching the full quantity run. These prdiminary

discsare usudly referred to as "check discs”
Chromakeyer: A commonly used device in video production, achroma keyer is used to

process two video sources where one sourceb referred to as the "foreground"Bisto belad
down on top of the other source, referred to as the "background.” The device works by

firgt specifying a particular color thet plays the role of the "key." Oncethiskey is

specifiedD the most common key being bl - aueb any object in the background thet isthe
same color will drop out and let the background show through. Perhgps the most commonly
known use of chromakeyers occurs where they are used to show TV meteorolo gists,
goparently standing in front of awesther map, but in fact stand ing in front of ablue

wal. (Isnothing sacred?)
Chrominance: Thisterm refersto one-hdf of the information thet typicaly goesinto

meaking a video sgnd. Chrominanceisthe color portion of the information contained in a
full color dec tronic image. The other hdf isluminance, or light intensity, which an

image requires to make it visble. Of the two, chrominance is the component with regard

to which the human eyeisless senstive. For this reason, many of the compression
techniques employed to handle the transmission of digita images do more to reduce the
presence of chrominance information than they do to reduce the presence - of lu minance

data.
CinepakTM: Considered one of the mast popular motion video codec

(compression-decompression) standards, Cinepak was developed by SuperMac. It is cgpable
of playback a 320 x 240 pixels, the same resolution asthe first generation of the MPEG
(Mation Picture Ex perts Group) standard, but can only do so a 15 fps (frames per sec

ond). Also, Cinepak is aseverdy asmmetrical codec, with the compression process taking



300 times longer than decompression.
CIRC: This term stands for cross interleaved reed-solomon code, an error detection and

correction method for audio CDs.
Circuit switching: A lessflexible form of data communicationsthen itsleading rivd,

packet switching, this term refers to a method d handling detatransmissonsinwhich a
circuit is estab lished for the entire duration of a particular transmission, no matter

how large the associated files or the amount of time required to com plete the
transmission. For long, data  E-intendve transmissions, this method is considered quite
rigid because it makes no provision for re-routing the data flow even though the
avalability of bandwidth may shift around on the network during the time of the
transmission. However, in the case of digitd video, whereit is critica that the flow

of the streaming data not be interrupted in any way, the establish ment of acircuit is

amost mandatory.
Clipboard: Thisterm refersto an interace design component that is used to supply

temporary storage for eements that are being cut and pasted from one gpplication or

place in a document to ancther.
Clip consciousness: The growing awareness tha origina me dia contentb image, audio, and

espedidly videob is laced with value in the form of dipable pieces of image, audio, and
video. For ex ample, the well-known animation firm Hanna-Barbera has turned over some its

best known sound effects to Microsoft for indudion in digi tized clip audio CDs.
Clipmedia RThisisan overarching term usad to describe the in creasing propensity

to cut, index, store, retrieve, and revise media dements, much as we have done with
aphanumeric data during the early decades of the computer age. Common subtypes are dip
art, for small pieces of artwork; dip audio, for smal pieces of music and speech; and
clip video, for small, categorizable segments of video. The move to dip mediais one

that possesses profound implications for society. The primary purpose of "dipping,



indexing, and storing’" these various media dementsis so that they can be recombined
with other eements for various commercid, artigtic, or other purposes. It isjudt like

the boilerplating behavior that occurs with respect to docu ments, especidly with legd
documents. One of the most profound consequencesisthat, as our cut and paste
technologies gain sophidti cationbw hich they dreedy have agood bit ofp it will become
virtu aly impossibleto tell real from congtructed media. 4 Thus, audio recordings,
printed images, and recorded videob dl traditionaly thought of as accurate and
unimpeschable sources of informationd will now become subject to dl sorts of digtortion
and forgery. Also, legd issues will require resolution regarding re-usgbility with

author ship, copyright, and licenaing of dip mediadements.
Clock: In computers, thisis a device that marks the time and gener ates periodic signds

that control thetiming of al computer operations. One of the primary functiona
gpecifications for a computer isits clock speed, which isameasure of how fadt its
clock pulses and, therefore, is dso ameasure of how quickly it turns over itsingtruc

tions and other processes.
Close up: From the world of film and video, this term refers to a camera shot used to

edtablish adesirable intimacy between the sub ject and the viewer. The closein shot of
the romantic interlude repre sents the exemplar of close-ups. Thister | m is often held
in contrast to the long shot, which isacamera POV (point-of -view) that is distant from

its subject and istypicaly used to establish the generd setting of a scene.
Closure Thisterm refersto a psychologica habit of the human mind exploited by every

manner of artistb but espedidly filmmeak ersb wherein apartial view of asubject is
provided with the intent thet the audience will use itsimagination to construct
individud ver sons of acompleted subject. In film, for example, acdoseup of a

tapping foot is often used to Signify impatience, instead of showing the entirety of the



impatient subject. In the Age of Interactivit, branchpoints may be used as away of

getting audience members to externdize their sense of closure.
CLUT: Thisterm stands for color lookup table, which is an image encoding method. Under

this method, the numeric vaue of eachpixd is used to look up an RGB (red, green, blue)
vaueinat - ableof color registers. This reduces the amount of datarequired to
gore an image by limiting the number of colors available. CLUT isamethod thét is

usudly employed for "computer-style” or "cartoontstyle" graphics and animation.
CLV: Thisterm stands for constant linear velocity, one of two dis tinct formats for

videodisc (the other being CAV [congtant angular velocity]). With CLV, the information is
laid down on the disk in one continuous spird, as opposad to the separate, concentric
tracks of CAV. For thisreason, CLV isthe preferred format for videodisc gp plications
with long, continuous video plays, such aswould be char acterigtic of afeature-length

film.
Codec: A contraction for "compression-decompresson,” this term describes one of the key

technologies of the information age. One of the first applications of codec technology

was facamile transmission, where it was redlized early-on that the massive amounts of
information gen 1 erated by faxing documents al over the globe dictated aneed to
compress the documents for transmission and then decompress them back to their origina
form when they arrived at their destinations. Using this transmisson drategy made it
possible to increase the ef fective transmission bandwidth by afactor that was directly
propor tiond to the amount of compression thet could be achieved. For example, a10:1
compression ratiob not a al uncommonb made it possible to increase the transmission
carrying cgpecity of one's com munication lines by 10 times without changing any aspect

of the trans mission medium. With the advent of multimedia, codec technologY
has become an even more important area of research and develop ment, underscoring the



need to facilitate the dramaticaly increased bandwidth required by digita forms of the
various mediab audio, image, and video. Reflecting the magnitude of - this purauit,
there are now alarge number of codec techniques (e.g., delta techniques), and an even
larger number of commercid codecs (e.g.,Apple's Quickme, Intd's DVI [digita video
interactive]) which are streaming into the market. Much of the debate over today's

computer standards has to do with the search for an agreed-upon codec standard.
Codes of resemblance: This very useful term is one of many invented by the famous French

film theorist Andre Bazin. Writing in the first haf of the century, Bazin fdt asthough

the primary secret to the power of film wasiits ability to encode redlity in waysthet re
sembled redlity. Put in smple terms, film is successful because it rep resents the world
inavery familiar form. Aswe enter an eraof increa |, Sngly immersve media, i.e,, an
eradominated by the new forms of virtlld redlity, it would appear that Bazin's term
should wear well with time. The new forms of tactilefeedback, mationplatforms, and the

like are nothing if not new codes of resemblance,
Collaboration technology: This term seeks to embrace a group of technologies and

behaviord science concepts and gpproaches that may be defined by their collective god
of facilitating and en hancing the daily work and interactions of people and machines

bound together under the umbrella of a common god, project, or job.
Color space: Thisterm refersto al waveengths in the eectro magnetic spectrum that

produce avisble color effectb that is, color perceptible to the human eye.
Combinationv aew: From the realm of graphica user interface (GUI) design, thisterm

refersto any screen in awindowsstyle inter face that has two or more windows open a
onetime. The purpose of seeking such aview isthat it permits comparative perspectives
on, and/or interchanges of data and information between, the contents presented in the

combinaion of views.
Combinatorid explosion: Perhgps the most troublesome as pect of our early days of



interactive fiction, this term refers to the phenomenon that occurs when an author of
interactive content per mits each decison point in adecison tree to spawn severd
outcomes. When every decison point spawns severa outcomes, and every one of those
outcomes, in turn, leads to its own multi-outcome decision point, the tree-like structure
of the program spins out of control, ex ploding into an insupportable number o &
branches, or combinations of outcomes. This problem was first encountered in the computer
world by scientists who were attempting to build problem-solving programs thet they
thought would lead to artificid intelligence. Asthey a tempted to define the waysin
which even asmple problem might be solved, these early pioneers discovered thet there
might be literdly trillions of waysin which the computer program could pursue the
solutionb many, of course, leading to incomplete solutions or down blind dleys. This
intractable problem is now revigting the industry by vexing the efforts of those who

would attempt to build convincing interactive stories.
Commeand lineinterface: Thisis aterm used to describe an interface design that preceded

the now popular graphica user inter faces (GUIs) like Microsoft's Windows. With the
older interfaces, the user interacted with the computer's operating system by typing in
Ycommands on arather spartan interface that featured only adrive designation followed
by a colon. Often referred to asthe "DOS prompt,” this approach to obtaining input from
the user has been re placed, for the most part, by a mouse-driven world of desktop
metgphors and the like. Still, there are afew propdler-heads |eft who prefer the

command-line interface to the graphica user interface.
Compect disc: Is an injection-molded duminum disc that stores high-dendity digitd data

in the form of microscopic pits and lans that alaser beam can read. Conceived by Philips

and Sony, it was origi ndly designed to store high-fiddity music, for which CD-DA is



the standard now accepted worldwide. Because of its large capacity when compared against
magnetic disks, the CD was saized upon by the computer industry when it became evident
that computers were pro ng the higher bandwidth sources of informationb audio, image,
andvide jo. Thus, CD-ROM (compact disc-read only memory) has be comethefirg vidble
direct-access storage standard for the MPC (mul timedia personal computer). However, its
origin as primarily an audio storage device has created some early problems for

multimedia com puting, most of which have to do with the standard trandfer rate of 150
Kbytes between the CD player and the computer. Thistransfer rate isidedly suited for
audio, but does not completdy serve the needs of high dengity graphics, digital images,

or video. Consequently, while optical storage may be the storage medium of the near

future for mul timedia computing, it islikely that storage manufacturerswill soon
be cdled upon to make fundamenta changes to the origind compact disc technology so as

to make much higher transfer rates possible.
Compiler: Thisisacomputer program that converts the source code of ahigh level

language program into the machine code of a  computer for processing.
Component video: One of two mgor types of video, the com ponent video stream is

transmitted as separate luminance and chromi nance signasto provide ahigher qudity
image. Often compared againgt composite video, which combines dl of the video dements
into asingle sgnd, component pays a price for its higher qudity in thet it requires

more than one connector and takes up a grester amount of bandwidth.
Composite sgnd: Mogt Sgnds received by the human sen sory system are of acomposite

nature. Reflecting the multisource nature of sensory redlity, composite signds consst
of many separate components that propagate at different frequencies and amplitudes. A
smple example of acomposite Sgndl isthat generated by apipe orga  En. Each note

produces a Sngle tone, but when severd notes are combinedb asthey typicaly are when



playing an organb the severa notes that emanate from the instrument merge to form a
complex wave form, which is another way of describing acomposite sgnd. In the era of
modern media, the scientific analys's and understanding of composite Sgnas has made it
possible to dectronicaly decompase and recompose those sgnds. In the coming era of
digita media, this process will reach anew leved of abstraction and flexihility through

the exploding media manipulation capabilities made possible by DSP (digital sgnd

processing) and other media-processing technologies.
Composdite video: One of two mgor types of video, P the com posite video sgnd

economizes on bandwidth and connectors by com bining the RGB (red, green, blue) and
synchronization Sgnals into one. Thisis the type of video used by televison and VCRs.
It is often compared against component video, which tranamits the video stream as
separate luminance and chrominance Sgnasto achieve ahigher quaity image, but a a

higher codt.
Compositing: Typicdly thought of asa part of video post-pro duction, this term more

generdly refersto the practice of layering one mediaimage (sound or picture) on top of
another. The practice of building a complex image with multiple layers usudly proceeds
in phases, with intermediate stages called "pre-composites’ and the last stage, where the
finishing dement islaid down, cdled the "find com poste” In the coming era of

desktop video production, { this practice will become fairly smple, and with the more
ophigicated tools, raises the much feared specter of digita forgery, whereby a skilled
user creates afraudulent visud or audio recording that, for example, in criminates an

innocent party by placing him or her at the scene of anillega deed.
Compound document: This early term covers the business communications usage of multimedia

and refers to dectronic docu ments composad not only of text and graphics, but of audio

and video segments as well. As an example, tomorrow's business letter as a com pound



document may contain atextua introduction, followed by video dips taken from a
corporate h)permedia process knowledge data base, accompanied by an executive's voice

annotations.
Compound document architectures. An extenson of the tagging languages that govern the

sructurd characterigtics of highly formatted (p  ¢ublished) documents, these

architectures seek ways to encode, and therefore make manipulable within the context of a
single document, al of the mixed media data tpes that go into mek ing up compound
documents. A relaively recent phenomenon in the industry, the 1SO Open Document
Architecture (ODA) and DEC's CDA (Compound Document Architecture) are the two early

leadersin the effort to create these standards.
Compression: Any effort to understand the technica problems of the emerging multimedia

industry mugt start with asmple fact of life: computers were origindly designed to

handle dphanumeric forms of information, not high bandwidth forms such as audio, image,
or video. That audio, image, and video should have enormous vaue added to them once they
become digitized, and therefore be susceptible to the program control of the computers,

is an absolute revdation, and one that is fairly governing the entire com puter industry

a present.  6But it has introduced one enormous problem. Consder this: one sec ond of
video digitized at aresolution (image qudity) comparable to today's broadcast

televigon takes up no less than 22 megabytes of sorage. One second! That means that a
feeture length film of, say, two hours would take on the order of 15 8 gigabtes of

storage. Hence, there is now a huge research and development effort around the world to
find new and better ways to compress digital forms of image and video. The god of these
effortsisto achieve compressonb thet is, amdler file Szeb while only throwing away

informetion thet VIl
not be visudly sgnificant. As an indicator of the magnitude of the effort to find new



and innovative compression techniques, consder that a substantia portion of this
glossary is given over to terms which name and describe the techniques thus far concocted

by the industry (e.g., JPEG, MPEG, QuickTi me, DVI, Fracfa Transform).
Compression rétio: A term of greet Sgnificance in the multi media industry, compresson

ratio refersto how good ajob a particu lar compression technique does a reducing the

gze of afile made up of someform of digiti,ed media At thelow end, compresson

ratiosfor fax machinesbw hich work with bit-mapped images of black-and white documentsb
averagein therange of 10:1. Thus, if an uneompressed bit map of a document takes 100 K

of gorage, its com pressed eounterpart at this ratio will take only 10 K. The current

JPEG (Joint Photography Experts Group) standard for compressing color till images ranges
up into the neighborhood of 40:1. Fractd trans form teehniques, the most ambitious

compression technology to date, eanrang | e comfortably up into the 200:1 range.
Console cowboy: This term refers to cyberpunks who prove their vaor by donning virtua

redit headgear and performing heroic featsin the imaginary world of cyberspace. Not to

be confused with red cowboys as depicted in John Wayne and Clint Eastwood movies, though
many console eowboys mugt certainly view themsdalves as such. In both worlds, various
mythic behaviors are embodied whose sources, among others, are Greek drama and mythic

initigtion rituds.
Condruction visudizer: From the world of scientific visud ization, thisis an exemplar

of theindusdiry, aprogram that helps con tractors plan site layouts by visudizing the

movement of materids. machines, and trucks for rea <I estate development projects.
Consumer software: Thisis the popular term used in the bus ness media that includes

home interactive rmedia programs. Of the titles that today would fdl squarely into the
category of interactive multimedia technology, Broderbund's Where in the World is Carmen
Sandiego? is commonly thought of as the first mgor success among consumer interactive

software programs.



Contention protocols. From the world of computer network ing, this term describes the
dominant and traditiond f'orm of manag ing dataflow over networks. Under contention
schemes. only one data conversation can have control of the network at any given time.
However, because most traditiond data files are based on dphanumeric (character-based)
sources of data, and are therefore of rdatively smal size, most data convers éaions
are of rdaively short duration. Thus, the strategy of limiting flow on the network to
one data conversdtion a atime is eminently tenable and only leads to degradation
during atypicd burds of dataflow. This contention protocol, how ever, is not well

suited to handling the high bandwidth sources of data that make up mixed media data
types. With the audiovisua data types, networks must be able to handle large,
continuoudy flowing, time critical streams of data. Consequently, as we enter the era of

multime dig, this network management protocol is likely to be on the dedline.
Context sengtive help: Consdered one of the semind idess behind performance support

systems, thisterm refersto anintelligent extension of the help screen whereby the help
is goecific to the situa tion thet the users find themsdlves in a the moment they invoke
the hdp function. It impliesahd  Up system that isintelligent enough to interpret

what the user istrying to accomplish a any given moment and has given rise to such

related concepts as embedded training and job ads.
Continuity: In the film and video indudtry, this term is used to refer to the importance

of maintaining the logica order and congistency of what is seen ontscreen. With the
advent of interactive cin ema, where the audience may travel a multitude of possble
paths through the film experience, maintaining continuitybw hat Arigotle caled "unity"D

will be among the mogt difficult chalenges of the enterprise.
Contrast retio: A measure of image qudlity in video playback equipment (e.g., CRTsand

LCDs), this ratio describes the ability of a device to capture the differences between



bright and dark aress. Gen erdly, CRTs have amuch beter contrast ratio than LCD
screens, mean ing, for example, that they have better shadinga  ond smoother lines.

This concept is somewhat analogous to the audio notion of dynamic range, which messures
the ability of an audio playback device to capture the ditferences between loud and soft

tones.
Convolvotron: Based on technology developed at the NASA Ames Research Center in

collaboration with Crystd River Engineer ing of Groveland, Cdifornia, thisisan
extremdy powerful audioDSP (digita signd processor) that changes, or convolves, an

anaog sound source using RTF (head related transfer functions) to create a 3D
digitd sound effect. Sound that is computer-synthesized. or thet is drawn from an

externd source like a compact disc, can befiltered through the Convolvotron and placed
in aspace around the ligtener. The sound-gpace resolution of the Convolvotron is
virtudly infinite, meaning thet it can teke analog sounds and didiribute them to as many

sound source poditionswithin the3-D s 8ound space as is desired.
Couch commando: Thisisaterm held in contrast to the "couch potato,” sgnifying an

individud in the next generation of the view ing audience, who will interact with, and

participate in, the content.
Courseware: Thisisagenera term used to describe programs that embody the convergence

of software and ingruction. The term educationa software is a near-synonym, though many
purigsin the fidd of ingructiond technology would indgt that the term "cour seware”
aopliesto any form of ingructional media, including paper-based products, ingructiona
videos, etc. However, in generd, coursaware has become synonymous with educationd

software.
CPU: One of the most common termsin the computer industry, thisacronymr  efersto the

central processing unit. Also referred to asjust the processor, the CPU is the brains of

the computer, the engine that drives dl other aspects of the system that is a computer.



The entire persona computer indudtry is subdivided on the basis of which CPUs are

employed by the manufacturers. The DOSWindows portion of the industry is based on
processors manufactured by Intel Corporation (the popular 80x86 family), while

Commodore's Amiga and Apple's Macintosh systems are based on processors manufactured by

Motorola (the famous 680x0 family).
CPU intensve: Aswe enter the age of multimedia, thisterm is becoming a veritable catch

phrase because so many gpplic  *ationsb from 3-D animation to compression-decompressionb
are pushing the limits of the current families of processor technology. An application is

said to be "CPU-intengve' when it demands alargc number of CPU cyclesin order to be
performed. The rendering of a 3-D animation isagood example of a CPU-intensve
goplication. Theterms ' compute-intensive’ and " processor -intensve” are widdy used syn

onyms.
CRT: Thisterm standsfor cathode ray tube and refers to the most common type of video

digplay technology, both with regard to com puting and television. With this technology,
avacuum tube with an dectron gun a one end and a phosphor-coated screen at the other

is used to convert voltages into patterns of images on the screen for viewing.
Cropping: A process common to the manipulation of dig yita im ages, thisterm refers

specificaly to the discarding of unwanted por tions of an image. Cropping is most
commonly done with freshly scanned images where the scanner has picked up unintentiond

de bris around the edges of the target image.
Cross fader: From the realm of audio engineering, this term re fers to aknob or dider

that enables the engineer to balance the levd of two audio inputs, performing asmooth
trangition between the two At one end of the continuum, it passes only one source, and at

the opposite end, it passes only the other. In between, it blends the two sources

proportionately.
Cue sheet: From the world of video production, thisis aform that shows the mixer where



various sounds on atrack stop and gtart. It is used during post-production when
combining the tracks (compo nents) of a picture onto one master track. Much of the
production "logic’ co  Ummunicated by cue sheatsis now embodied in thetime line

interfaces used by saverd popular authoring systems.
CUI: Thisterm stands for character user interface, and it refers to the computer

precursor to the graphica user interface (GUI), in which the entire interface was
congtructed from aphanumeric characters. Users of earlier generations of persond
computerswill recdl thet the CUI phase in the history of desktop computing was
characterized by the DOS prompt, atota reliance on the Ascn character set, and the need

to use typed commands in order to get anything done on the computer.
Curdor file: Thisterm refersto ause of hypermedia gpplications that is becoming

increasingly common. A curaor fileis an encydo pedic, hypermedia collection of items
that represent amuseum's stock of artifacts. Typicaly, these hypermedia programswill
include digi tized images of thear  Utifacts, text, and audio overlays that explain

their origins, meaning, and/or significance. Many producers of these pro grams are now
adding video sequences that add depth to the meaning of sdected artifacts. Moreand

more, museums are building such hypermedia creations as away of capitdizing on their
unique media assets. In S0 doing, they are dsob perhgps unwittinglyb adding to the growing
canon of surrogate travel products, which, of course, are

designed to diminate the need to travel to the places where the arti facts originated.

Cursor: Thisrefersto a postion indicator that can be asymbol on the screen (ascreen

cursor) or a handheld device for entering coordi nate points (a hand cursor).
Cursor plane: In the world of digita video, this planeis the up permogt picture plane

used to render the computer screen. Itisasmdl areg, typicdly no larger than 16 x 16

pixels, and is used to display the current A position of the cursor.
Curtain: From the redlm of DVE (digital video effects), thisis atwo plane effect in



which the image on the front plane parts or closeslike apair of curtainsto reved the

image on the back plane.
Cut: From the world of filmmeaking, this term refersto the end of one scene, to be

followed by the beginning of the next scene.
Cut and pagte: Thisis an interactive technique for moving items from onelocation to

ancther within an dectronic document. Origi naly, thisterm referred exclusvely to the
movementD the cutting and pastingD of text segments within word processors. However, as
mixed media data tpes have found their way into the computing en vironment, this term has
ganed much wider gpplication, and it can just as easily refer to moving audio, image,

graphic, or video seg ments from one place in a compound document to ancther.
Cuts only editing software: Among the dew of new video post-production sof  otware

toals, thisis one of the Smplest, specidiz ing in the automation of some of the
tedious tasks associated with A/B rall editing. Basicdly, these products offer many of
the same controls found on andog editing decks, such as enabling the video editor to

view, catalog, and tag video segments, aswell as creste EDL s (edit decison lists).
Cutting room: Thisisthe editor'swork area, and in traditiond filmmaking, the centra

place of pogt-production activity.
Cyberarts Thisisagenerd term for describing the various emer gent forms of

interactive entertainment and art. Included in these forms would be interactive cinema
and interactive fiction, the various immersive gaming devices associated with virtud
redity, and anum ber of entertainment genresthat rely on high bandwidth communica
tions to kring geographicaly dispersed parties together in order to benefit from some

type of shared exp ferience (ak.a. cyberspace).
Cyberndtics: Thisterm, which now stands for an entire disci pline, was coined by Norbert

Weiner of MIT during World War 11. At the time, Weiner was designing a system for

anti-aircraft guns. Dur ing this project, he redized that the key element in a control



system of any makingb naturd or artificabis afeedback loop that gives a controller
information on the results of its actions. He called such systemic consderations
cybernetics, aterm that has been expanded to refer to the science of communication and
control theory. Obvi oudy, with the progpects of such technologies as voice and optica

recognition in the offing, the future of this discipline is very bright.
Cyberpunk: A term origindly used to describe a specific type of individua® a modern-day

beatnik of sortsD it has recently expanded to refer to an entire subculture. Itisa
subculture that combines an infatuation with ~ fhigh-tech tools and adisdain for
conventiona ways of using themb a sort of counterculture taken with such postmodern
phenomena as psycheddics, smart drugs, and cutting edge technol ogy (especidly virtud
redity). Cyberpunk seemsto be part-in-parcel of the shift from areverencefor the

wisdom of the past to the veneration of atechnology-driven future.
Cybergpace: This now -famous term originated in the cult classic The Neuromancer, written

by William Gibson in 1984. A basic defi nition of cyberspaceisa 3D domain in which
cybernetic feedback and control occur. As currently defined, a cyberspace system is one
that provides users with a 3-D, interactive experience that indudes the illuson they
areinsdeaw orld rather than observing an imege. It will seem obvious that one of the
reasons why this term has gathered so much popularity isthat in its multiple meanings,

it tracks very closdy with the concept  ° of virtud redlity.
DAC: Standsfor digita-to-andog conversion. It isthe reverse pro cess of ADC

(andog-to-digitd converson) that occurs on the play back Sde of the digital equation
for producing computer-mediated media. For example, with digital audio, the ADC converts
andog, or wavefam, audio into adigital stream of data, and the DAC converts it back to

an andlog form that drives loudspeskers or headphones.
DAGTM: Stands for Data Acquisition Glove, a device developed a the Nationa Advanced



Robotics Research Center in the United King dom in conjunction with Airmuscle, Ltd. This
deviceis used in tan dem with the TeleTact Glove, developed by the same principds. The
DAG, asthe nameimplies, is aglove used to capture the force pet tern  © data

associated with grasping various red world objects (e.g., the gearshift of aracecar.

When you put this glove on and grasp ared object, the force sendtive resstors

register didtinct force paiterns. These patterns are in turn converted to proportiond
eectricd vaues (i.e., they are digitized) and are stored in computer memory. Engi

neers then use this data to creete templates of how various objects fed, and, over time,
build up alibrary of force pattern templates in much the same fashion that makers of
MIDI(musica instrument digitd interface) wave tables build u p patch sets of musicd
instrument sounds. These digitized force feedback patternsarethenu  Ksed with
theTeeTact Glove, which isthe output device used to recreate the tactile sensations

associted with aparticular virtud redity application.
DARPA: Stands for Defense Advanced Research Projects Agency, a military organization that

has been responsible for funding innu merable research and development projects that have

led to new me diaprototypes. A recent example is SSIMNET (smulated network).
Data capture: This commonly used term in the computer industry is nearly synonymous with

the term "diigitizing." It refersto the point in the information processing sequence
where noncomputer sources of informetion (like pictures of the red world, and the red
world itself) become digitally encoded so that they may be subse quently submitted to

some form of manipulation by the computer.
Data communications. Thisisthegen mera term wsed to de scribe the very generd

phenomenon of exchanging digita forms of information between two or more locations.
Data conferencing: An enhanced derivative of document conferencing, thisterm refersto a

form of dl-digitd communicationsin which there is Smultaneous voice and data



transmission on the same communications line. With data conferencing, the voiceis digi

tized and treatedD in multimedia fashionb as just one more dement in the data Stream.
DataGloveTM: A prototypicd virtud redity (VR) product from VPL Research, this "input”

device permits usars to reech into the 3D environment of avirtud world and, while
viewing avirtud hand cor responding to their own red one, gragp and move virtua

objects, as well as perform varous gesturd commands. It works through the performance
of fiber-optic bundles located dong the gloves finger %, thumb, and pam surfaces.
These bundles work by responding to de grees of flexibility and postioning of the

various hand feeture, and then by sending encoded signa pulses to the processor. In just
the short time in which this product has been on the market, it has taken on generic

datus, such that VR aficionados now refer to data gloves as atype of virtud redlity

device, much asthe generd public uses aterm like Kleenex in lieu of "facid tissues.”
Datarae Thisterm refers to the maximum sustainable through put for an input/output

device. In the era of multimedia, thisrate of ten determines the fitness-for-duty of a

given peripherd device.
DataSuitTM: Produced by VPL Research, this VR concoction makes tota immersion possible

through the dectronic performance of iner tid and positioning sensors. The wearer of

this suit can move (either fredy around aroom o on atreadmill) and interact through

+ the full range of the body's movements.
Daatablet: Also referred to as a "digitizing tablet,” this terrn describes aflat

working surface drawn upon by a stylus or hand cur sor to produce an input stream of

coordinate data.
DATV: Standsfor digitd advanced televison, which isaterm re cently invented by

FCC-sponsored efforts to establish a set of trans mission standards for the

oon-to-emerge dl-digitd tdlevison. This
standard may eventudly replace NTSC (Nationd Televison Standards Committee), which has

reigned as the standard for television in the United States for severa decades.



DCT: Standsfor discrete cosine transform, an increasingly common compression technique
used, for example, with the JPEG (Joint Pho tography Experts Group) standard.
Essentialy, DCT agorithms throw out redundant pixel data and andyze the frequency of
the color data, chrominance, contained in avideo frame so as to discard the least

importent visual data
Deciso Uh based scripting: Thisis another term for interac tive scriptwriting, or the

writing of scripts for interactive programs. It reflects the fact that scriptwriting in
the interactive domain must take account of the user's ability and desire to participate
in the decison making process. In this regard, scriptwriters must think in terms of

decison trees, dternate scenarios, multiple outcomes, and the like.
Decison tree: For those who would atempt to build interactive fiction, or any form of

multimedia like it, the decision tree is a key concept. Drafted into the world of

multimedia development from such business and scientific disciplines as management
stience and artifi cid inteligence, this term captures the notion that asingle

decison point will have multiple outcomes, each of which will spawn addi tiond decision
points, each of which will, in turn, spawn severa more outcomes, ad infinitum, leading

to aprogram that bears alogicd, flowchart-like structure thet imitatesthe B visud

form of atreeDespe cidly a Chrismeas treeb that has been turned on its Sde. Thus, with
out any type of reconvergent or other congtraining strategy, the naturd progression of

an interactive fiction or business case sudy will likely leed to a combinetorid

exploson of decison points and outcomesD one of the early, crucid development problems

faced by authors of interactive multimedia
Declustering: Another term for file siriping, declustering is a high performance srategy

alowing for digtribution of agngle file over severd storage devices. This Strategy is

important in the age of multimedia technology because it permits rapid movement of the



enor mous amount of files associated with mixed media deta types.
Decompression: Theflip Sde of compression, thisterm refers to the process by which

compressed forms of digitized mediaare re constructed for presentation or further
processing. With many of the smpler codec (compression-decompression) t  +echnologies,
the decompression process is roughly comparable in effort to its compression counterpart.
However, for the more sophigticated techniques that achieve higher compression ratios,

the decompression process takes much less effort. For this reason, these more
sophidticated techniques are called asymmetrical codecsb thet is, they take more time and
com puting resources to compress the media than they do to decompressit. Whatever the
codec, however, because decompression typicaly occursin red time, just before the
mediais presented to the end user, it is the extremely time-sengtive hdf of the codec

process.
Defacto sandard: Thisrefersto any standard that arises out Sde of the formd,

standard-setting activities of industry-sanctioned committees. Most commonly, de facto
standards come into being be cause an innovative, often entrepreneuria solution appears
in the marketplace. Because this previoudy unheard of solutionisso far superior + to
the current gandard being offered up by the industry majors, the invisble hand of
consumer salection choosesit to be the standard for its particular industry niche. It is
the result of capitalism, and it occurs with dmost maddening frequency in the fast world
of computer technology and the ultra-fast world of multimediatechnol ogy. It leedsto

that most wonderful, yet dreaded, economic phenom enon knownas functiona obsolescence.
Degrees of freedom: Thisterm is commonly used as a gauge of sophistication with regard

to theforms of virtud redity (VR) that seek to immerse the user in avirtud world.
The most sophisticated VR systems accommodate o to six degrees of freedom: threein the

Cartesian coordinate space of Ieft/right (x), up/down (y), and forward/ backward (2);



and, three having to do with the changes in orientation known as pitch (motion around the

x-axis), rall (motion around the z-axis), and yaw (motion around the  ¥y-axis).
Ddivery system: This generd term refers to the combination of hardware and software

components needed to deliver a particular multimedia or courseware program. For most of
the industry's his tory, mutimedia solutions have been brought to their audiences via
dand-done systems, i.e, delivery systems not connected to any net work. Typica of

these traditiond standalone sysemsis the interac tive video workstation, which usualy
indudes a laserdisc, a persona computer, and atelevison, dl interconnected and

controlled by a pro gram developed using an authoring system. Rardly have these work
detions ever been connected with one another over a network However, aswe sall into a

future occupied by such technologies as
interactive televison and the information superhighway, multimedia ddivery sysemswill

increasingly involve the same sorts of network ing fegtures that now characterize

advanced data processing sysemsintheco  rporate world.
Deta encoding: This term refers to one of the more common strategies for compression of

image data. With this technique, the actua vaue of each pixd is not what gets stored
and/or transmitted. Instead, what gets Stored is the amount that must be added to the

current pixel vaue to produce the vaue of the next pixe in ascan line. For each scan

ling, the true vaue of thefirg (Ieftmost) pixd is stored, but thereafter a series of
differences, or ddltas, is stored for each subsequent pixe. The assumption underlying
this technique for compression of visud datais that the range of ddtaswill be small

relative to the range of the true pixe vaues.
Desktop: Aswith the use of the term "environment” in public dis course, the use of the

term "desktop”  Uin the computer industry is gath ering so many references that it runs

the risk of losing any of the semantic specificity required of useful terms. However,



there are two mgor areas of meaning to which thisterm may be confinedin its
contemporary usage: 1) as the centra metaphor of theApple Macintosh and Microsoft
Windows graphica user interfaces (GUIS), and 2) as an adjective for describing various
computing devices and functions thet have been so thoroughly downscaled in szeand
price thet they are capable of being employed on the individud desktop, asin video

production.
Desktop accessories: With regard to the Apple Macintosh desktop graphicd user interface

(GUI) and the Microsoft Windows GUI, these are programs of relati  .vely limited scope
that can be opened while other gpplications are running. Examples are the Note Pad, Alarm

Clock, and Cdculaor.
Desktop entertainment systems: This term relates to the emerging assembly of media

production feetures that enable persona computersto 1) interface with the various audio

and video instru ments normally associated with traditiond media production, and 2)

offer software-driven pogt-production capabilities covering most of the mixing, editing,

and refining functions traditiondly associated with the large post houses. Taken

together, these board and software com binations now make it more affordable and possble
for individuas to cregte their own film productions without incurring the greet expenses
typically associated with such undertakings. It is projected that these  Xemerging
capabilities will become slandard components in the MPC (multimedia persond compuiter),

and will give rise to whole new class of amateur film authors.
Desktop metaphor: One of the early centralizing concepts of graphicd user interface

(GUI) design, the desktop metgphor was firgt utilized in the marketplace by Apple
Computer to serve as the key organizing principle of its Macintosh GUI, and wastaken up
later by Microsoft Windows. Thisinterface design has become ubiquitous and has virtualy

replaced and outdated the character-based application interfaces of DOS and the older



mainframe, text-heavy, graphicaly sparse environments predominant in the 70s and part
of the'80s. Some of the standard components of the GUI desktop interface in clude the
use of windows as avisud mode for accessing and viewing documents, the use of the dli
gck-and-drag method for moving objects about on the desktop, and the use of the trash
can as areceptacle for files that the user wishesto ddlete. As an interface paradigm,

the desktop metaphor may be faling out of favor, as many fed that amore robust user

interface is required to handle the rich data types of multimedia
Desktop video production: Thisterm arises out of the fact that at some point in the near

future desktop computers will be equipped with dl of the dectronic tools necessary to
perform the essentid functions of today's video production studio. In other words, the
everyday user will he aleto do dl of the editing, mixillg, titling, and specid

effects needed to produce a professond video. This mix of tools will hep launch the
age of the compound document, wiere profess ona's communicate with one another by

compaosing documents thet have imege  ©, audio, and video components.
Desktop virtud redity: Thelow end of virtud redit (VR), it is dso commonly referred

to as "Window VR." Using the broadest definition, it includes early products like
Microsoft's "Hight Smulator” but typicaly refersto programs that enable one to
navigate through 3-D rendered worlds. Architectural walkthroughs and other surro gate

travel programs represent common, early examples of thisform of VR.
Device driver: Refersto the systems-leve code, usudly written in assembly language or

C, respongble for trandating high-leve in structions from the computer into codes that

aparticular hardware
device can understand. Thus, we often speek of adisplay driver or aprinter driver,

these being the codes that make it possible for the com puter to work in harmony with

specific modds of display and printer, repectively.
D1 digitd video: This high-end form of component video has become apopularinp _ ut



source among the service bureaus that per form MPEG (Moation Picture Experts Group)
compression. Owing to itsdigital formet, DI can be copied any number of times without

suffering generation loss.
Didog box: From graphica user interface (GUI) design, thisis an interface eement

where awindowed portion of the screen is set up to enable the user to more completely
gpecify the detalls of a particular function before launching it. Selecting the number of
copies that one wants before launching a print process provides a good example of how a

didog box might be used.
DIB: Stands for Device Independent Bitmap, an interoperability strat egy for interactive

video. In amarket that is congtantly introducing new multimedia devices and platforms, a

DIB enables the developer to move programs from one platform or device to another without

having to re-digitize or reformat the images.
DICOM: Sandsfor Digitd Imaging and Communicationsin Medi cine, a sandard file format

used O by the medica industry to represent digital images and other forms of medica

information.
DigiCipher IITM Thisisacodec that intends to compete with MPEG (Motion Picture Experts

Group) 2 for the right to become the sandard among cable operators for dl-digitd TV
transmission. DigiCipher 11 has acompression quality that is on par with that of MPEG 2,
plusit has the additiond ability to scramble, or encrypt sgnasto prevent piracy.

This codec isaproduct of Chicago-based Generd Insrument Corp., aleading supplier of

cable TV decoder boxes.
Digitd: Thisisaterm of such wide gpplicability and gpped that one suspectsit gets

involved in the naming of thingsthet aren't even digitd. To be digitd, something must
be encoded in binary format, where dl information is ultimeatdly stored in the on-off

sSgnasthat computers can process.
Digitd audio production sysems. The aurd counterpart to desktop digita video systems,



these hardware-software cregtionsarenow ri - vaing their andog, tape-oriented,

studio forebearsin terms of being able to produce sophiticated, broadcast-qudity sound

tracks.
Digitd audio specid effects: Like their video (DVE) coun terparts, these digita tools

now make it possible for audio editors to produce entirdy synthesized forms of audio

gpecid effects, such as reverb, flanging, and chorusing.
Digitd imaging: Is an emerging, technology-based artform made possible by the

digitization of visuad dements, epecidly the photo graphicaly captured image. Perhaps
the most powerful form of artis tic manipulation made possble by this technology is thet
of eectronic compositing, which engbles the artist to integrate digoarate visud €

ements into a gngle imagistic metaphor. Thus, for example, an artist can creste a sense
of *ony by placing adevice like atraff1c light in the middle of an otherwise

dl-natural scene like ameadow.
Digita puppetry: Thisisanew form of puppetry in which the movement &s of on-screen

animated actors are controlled by reaklife humans wearing tracking booms and specid
facid sensors. The most well-known digital puppet to date is the commerdidly avalable
PAS (Performance Animation System) by SmGraphics, which dlows ac torsto control the

movements of computer generated 3D charactersin red time.
Digita thermometer: An example of an A/D converter, which is a probe or sensor that

performs sampling of temperature data to convert it from andog to digital form.
Digitize: Thiswiddy used term refers to the process by which some form of andog media

source (picture, dide, audiotape, €tc.) isinput to computer by converting it into

encoded sgndsthat can be stored digitaly and processed dectronicaly.
Dimmed: In the world of pull-down menus and interJace design, this term refersto the

gray tone gpplied to menu items that, for what ever reason, are not available to the user

for sdection at agiven mo ment. A iswe move into the era of interactive cinema, it



is easy to imagine an andogous artigtic instrument whereby certain on-screen objects

possess dull tones when they cannot be interacted upon by the user (participant).
Direct manipulation: A grgphica user interface (GUI) design term, direct manipulation

refersto the smplification of the interface that occurs when the user can manipulate

objects directly without
having to memorize and use abstract commands. The classic example occursin the Apple

Macintosh or Microsoft Windows GUI, where one drags icons of files from one place to
another to execute the same copy function thet, in the old command-line interface of the

DOS world, required the strict syntactical congtruction of a*copy” command.
Direct neurd input: This is one of the most feared and even hated visons being

contemplated today for new media. Theideais obvious: bypassthe body'ssenseor  }gans

and send information di rectly to gppropriate arees of the brain.
Discovery learning: A term made popular in the educationd world by Jerome Bruner, it

refersto an gpproach to learning that em phasizes the intringc motivation and
sdf-gponsored curiogty of the learner. This term has now become popular among
ingructiona de sgners because it matches well with the inherent design characteris
tics of hypertext and hypermediain that both rely upon the associaive thinking patterns

of anaturdly curious learner.
Disk, Disc: These two terms are often used interchangegbly, though the tendency now is to

use disk, speled with a"k," to refer to mag netic sorage media, and disc, spdled with
a"c," torefer to optical storage media In ether case, theterm refersto acircular
platter used to Sore digitd information in aformeat that makes that information
randomly access  Uble, rather than sequentialy accessble (asis the case with

sequentid media like magnetic tape).
Digplay ligt: With reference to computer graphics, thisterm de scribes alist of display

ingructions for specifying how an object isto be drawn on the display surface. Vector

graphics, for example, make use of display lids.



Digplay mismatch: One of the principd types of bug found in virtud redity systems, it
occurs when the visud, auditory, or tactile systems get completely out of sync or are
otherwise mismatched. For example, if you stepped on avirtud gas pedd and got the toot
of acar horn as aresponse, you would be safe in saying that your virtud car had a

display mismatch.
Display surface: T hat part of acomputer graphics display de vice (such asaCRT or pen

plotter) that actudly displays the graphi cd data, i.e., the screen itsdf or the

plotting surface.
Dissolve: Thisterm refersto atransti 4 onal effect between scenes that makesit seem

as though one scene has dissolved into the next. With the explosion of PC paint systems,
there are now virtualy hun dreds of dissolve routines available for desktop video

production.
Digance learning: A popular term in educationd circles, dis tance learning Smply

refers to the use of broadcast mediato extend the geographic span of (presumably)
high-quality teaching. The most commonly cited gpplication d distance learning hasto do

with trans mitting ingtruction into rural and otherwise remote geographic aress.
Didractor: This term comes from the world of education, where it is used to name an

option inamultiple-choice question that isin correct, i.e, that isput in placeto

digract the learner. With dl forms of computer based learning, the distractor has
become a potentidly powerful design tool, often put in place to induce learners to

exhibit that most dreeded of learning - blocks, the intuitively gppealing mis

assumption. Good ingructiond designerswill use disractorsto lead learnersinto
dterndive pathways that remediate these common mis assumptions, thereby accelerating
the path to enhanced learning. This term even has utility in the fidd of video game
design, where it can be used to describe lures placed in the game to chdlenge the

player's ahility to exercise sound judgment.



Dithering: An anti-diasing effect common to most graphics pack ages, dithering is used
to give objects the gppearance of higher reso lution by blending their edges (boundaries)
into the background so as to help remove the unappedling affect dso known asthe

jaggies.
DLL: Stands for dynamic link library and represents one of the more prominent ementsin

software design today. With so many aspects of our lives being automated, and therefore
encoded in software rou tines, there is an increasing concern about duplication of effor

¢t and the needless decrease in productivity it causes for dl of us. The dy namic link
library is a generic software design concept intended to combat duplication of coding
effort, and therefore, to make a Sgnifi cant contribution to productivity in the

software industry. More spe cificdly, the DLL concept is based on the notion that most
goplicationS cdl on astandard sat of routines which are so commonly used that they need
to be duplicated in nearly every application. To avoid this duplication, DLLs are crested
asaway of sharing these routines among their condtituent gpplications. Theroutines are

gtored on disk in only one placeb the dynamic link libraryD thereby saving space on a
computer's hard disk and the effort involved to incorporate them into the compiled

versons of the various gpplications that need to use them. Thisidea of making a public
resource out of widely used de mentsisas old asthe ages, buti  °n computing, and
epecidly in soft ware engineeringb where locaized sources of complexity and uniqueness

seem awaysto foil the best-laid intentionsD the concept of the DLL iswelcome.
DM: Standsfor direct memory access, which is a technique used to transfer large amounts

of datainto or out of computer RAM off of or onto peripherd storage devices without
involving the CPU to carry out the operation. This frees the CPU to take on other tasks.
In the age of multimedia, where vast amounts of digital data for representing the various

forms of mediawill be involved, the use of DMA as an architectura strategy will grow



increesingly important.

Docugraphic system: Is anetwork that contains and links scan ners and printers.
Document conferencing: A °hybrid form of interactivity, thisterrn refersto atype of
activity that combines the benefits and fea tures of videoconferencing and groupware. As
two or more geographi caly separated parties work on a shared document, a window
embedded in the document is supplied that enables the current speeker to be viewed by

others on the team whileb one assumesb the com munication is directed toward some aspect of

the document-as-shared work product.
Document exchange lormat: This term refersto text for matting and styling tandards

intended to support cross-platformport ability of highly formatted documents. SGML
(standard generdized markup language) is perhaps the best known  Nexample. The present
chdlengeisto create such formats for files that contain audio, graph ics, and full

moation video, the mixed media data types.
Document mapping: This term refers to a process by which the contents of a traditiona

text document are made more accessble, i.e,, where those contents are more readily
matched to specific user interests and needs. There are now specia purpose authoring
systemsthat help automate the process of document mapping. These tools help creete,
among other things, tables of contents with live links to the content sections named in
the table, back-of-the-book indexes, chapter outlines, and maps of hypertext links

(hyperlinks).
Dally: From theworld of film production, this term refersto atrack ing structure thet

alows a scene to be shot by amoving camera Thus, this cinematographic device 0is
used to creste amoving POV (point of-view). Increasingly, digital video software,
especidly those pro grams associated with virtud redlity, are able to cregte this

effect entirdly within the software, whereit isreferred to asying (i.e,, the user, in

essence, takes control of the POV and flie through the com puterized setting).



Download: In the most generd sense, the copying of information from one computer to
another. Traditiondly, thisterm has been viewed asthe transfer of documents, database
files, or other text-oriented deta from alarger system to asmaller one. For example, a

user would download a desired news item from one of the online information services.
Increasingly, though, the process of downloading will in volve mixed media deta types,

and, in the near future, it may become common parlance to say that one wants to download

amovie, for ingance.
DPI: Stands for dots per inch, acommon me Gasure of resolution for devices, such as

scanners, associated with image processing. It rep resents, for example, the number of
pixelsthat a scanner can phys caly distinguish in each vertical and horizonta inch of

an origind image.
Dragging: Thisinteractive technique, made very common through its use in the desktop

metaphor, is usad to reposition an object on the screen. The most common form of dragging
is effected by position ing the cursor over the target object, holding down the mouse
button, and then dragging the object through the movement of the mouse until one has

moved the object to its destination, & which point the mouse button is released.
Draw systems. Used as aterm that contrasts withpaint systems, draw systems are programs

that create structured or vectorized graphics images. Paint systems are programs that
creste bit-mapped graphicsimages. Draw systems canbe smple or very compl  &ex: they
can range from tools for cregting smple twedimensiona images, dl the way up to CAD
(computer aided design) programs that support 3-D mod ding of solid objects with surface
shading. With these systems, the artist manipul ates objects rather than pixels. Most
programs include, a a minimum, commeands for creating various geometric objects (such as
circles, rectangles, or boxes), assigning them attributes (such as

color), and manipulating their spatid properties (such as location on the screen).
Drill and practice: From the world of ingtructional design, thisterm refersto a



commonly used design strategy for programming CBT (computer based ingtruction). Drill and
practice programs, as their name implies, are typified by long strings of

multiple-choice, fill-in the-blank-type questions thet dtrive to sharpen the learner's

skills with respect to afairly narrow range of academic concerns. Math programs, in
paticular, have exploited the dril 11 and practice paradigm. For ex ample, a student

might be asked to answer a series of short answer questions regarding the addition of two
twao-digit numbers. Easy to program, but facetioudy referred to by many as"drill and

kill," this mode of ingtructiordl design has (thankfully) falen out of favor with

educators over the past few years.
Driver software: Thisis anearly ubiquitous type of software that provides

communications a the machine level between comput ers and their peripherd devices. For
example, one could not use an externd CD-ROM player with a computer without firgt
ingaling that player's driver software in memory. With regard to peripherdsthat are
permanently atached to the computer (e.g., aprinter), the driver software becomes a

part of that computer's boot (i.e., sartup) pro gram and is autometically loaded into

memory when the machineis turned on without requiring any user intervention.
Drum: Thisterm generdly refers to scanning equipment & | the high end of the

publishing gpplication spectrum. FHIm or paper isinserted on adrum which isrotated

past afocused light source. Drum devices are generdly very high resolution machines.
Drum plotter: A type of pen plotter device in which the paper is rotaied on adrum while

the pen moves dong the opposite axis.
DSP. Standsfor digita signd processing, a chip-based technology responsible for

converting andog signds (such as sound) to a com puter-readable digitd format and
viceversa. DSP chips promise to find their way into PCsin amassve way in the near

future. In fact, most industry andysts agree that without DSPs, multimedia technol ogy



would remain a pipe dream, because generd purpose CPUs sm ply do not have the
horsepower to handle mutimedia data efficiently. Thus, DSPswill fast become one of the
centra componentsin the emergence of the multiprocessing architectures to make the

concept of atrue MPC (multimedia personal compuiter) possible. A DSPeq -1 uipped PC can
function as adigital answering machine, afax mo dem, a CD-qudlity audio recorder or

player, and afile codec (com pression-decompresson), without requiring additiond

expanson boards.
DTD: Stands for document type definitions, utilized by tagging lan guages such as SGML

(standard generdized markup language) to define specific processing rules for encoding
and decoding a document's ructure and the markup tags that determine the document's

dructure.
DTM: Standsfor digitd terrain models, atexture mapping technol ogy for building 3-D,

photoredlistic landscgpes. With high-end sys tems, scenes may be computed on thefly,
enabling the user to fredy explore the terrain. DTM could become a powerful tool, or
enabling technology, for creeting the referentia context of interactivefictions aswell

asfor training smulations.
DTVC: Stands for desktop videoconferencing, an emergent use for the PC which relies upon

levels of connect  +ivity and network band width that are not quite in place as yet.
Dud resolution displays Thistechnology is used by virtud redity engineersto

manufacture wide field of view sysems that re gtrict the high resolution portions of
thelr screens to windows that approximate the area of human foved attention (which is
the high resolution portion of human sight). All other portions of the screen have amuch
reduced resolution (smaler number of pixels), but, in theory, should not be noticed
because they are only visible to the low resolution portion of the human eye known as

peripherd vison. Thistype of display is used in dose conjunction with eye tracking



tech nology to keep the high resolution window in front of the user's fovea and the low
resolution portions of the screen affixed to the user's peripherd vison. The advantage
of thistechnology isthat it dramati cally reduces the total number of pixelsto be

used, thereby reducing the computatio | nal load ard increasing theframe refresh rate.,
Ducking: From the world of audio production, this term is used to describe the technique

by which the volume (loudness) of amusic track is reduced to accommodeate narration. This
process, designed to eliminate sources of competition in a production's sound track, is

readily handled using numerica methods with digital audio produc tion sysems.
DVE: Sandsfor digita video effects, the growing library of digi taly constructed

visud effects that are being made available to desk top computers through a growing
number of desktop video products. The most common form of DVE isthe trangtion, or

digitd wipe.
DVITM: Standsfor Digita Video Interactive and represents one of the earliest

technologies to atempt to digitize video and then com press the resulting datastream.

Origindly developed by RCA at their laboratories in Princeton, New Jersey, during the
mid-eighties, DV eventualy ended up in the handsof ~ +chipmaker Intel, who purchased

it from interim owner GE in 1988. A multifaceted product thet re volves around its own
proprietary codec (compression-decompres son) technology, DVI has built afair degree of
support for itsdf in the marketplace. IBM has endorsed the technology, severd

third party software houses have devel oped authoring systems around it, and the

technology now has a Microsoft Windows version known as Indeo. However, DVI suffers from
the fact that it does not conform to any of the widdly accepted standards for digitizing

visud information: namely, JPEG (Joint Photography Experts Group), MPEG (Motion Ficture
Experts Group) and H.261. The differences between DVI and, in particular, MPEG and H.261,

go to their respective product cores, namely, their respective codecs. Where both MPEG



and H.261 are based on the mathematics of DCT (discrete cosine transfer), DV isbased on
akind of math caled "region coding." (Because JPEG is concerned with s | till image,

it is not gppropriate to make direct com parisons.) Many technologists believe that DCT

is the superior form of math for doing compression-decompression. The bottom lineis

that, in spite of the considerable progress that DVI has made, its fu ture in the digita

video market may be uncertain.
DXF: A fileformat that somehow stands for drawing interchange format, this acronym

refersto a platform-independent format for CAD (computer aided design) files developed
by Autodesk. Asvirtud re dity brings such phenomena as the architectural wakthrough
into the mainstream of desktop computing, expect standards like DXF, and its near-cousin

IGES (initid graphics exchange specification), to become increasingly common.
Dynamic range: In the world of digital audio, this term describes the difference between

the loudest and softest sounds that can be ex pressed by a system. It represents a

~

measure of audio resolution and is often expressed in decibels. 1
DY UV: Also known as deltaluminance color difference, thisimage compression technique

takes advantage of the fact that data for neigh boring pixels are often Smilar. Thus,
ingteed of recording each pixd separately, it records only the difference between

pixels, line by line Like its YUV image encoding parert, it aso exploits the fact thet

the human eye is more sengitive to differences in brightness (luminance) than in color
(chrominance), and thus saves data Space by storing less information about color changes

than about changes having to do with brightness.
EDI: Standsfor dectronic datainterchange, which isagenerd term that refersto the

data communications technology needed for trading partners to trangmit various forms of
bus ness document correspon denceb such as purchase orders, bills of lading, and shipping

ordersb dectronicaly across a network insteed of sending them physica mily through



themail. It is expected that thisform of eectronic communi cation, like most others,
may increasingly be enhanced by theincu sion of various forms of mixed media detatypes

such as digitd images and voice annotations.
Editor: Is one who deletes or adds scenes to a picture by following the ingructions of

the director, and who aso kegps the sound tracks in sync. It has often been said thet it
is the editor who actualy makes the movie, because it is the editor who controls the

overdl pacing of the film and thereby determines much of its emotiond impact.
Edit point: From the world of film and video, thisterm refers to any place in avideo

where the editor has intervened with respect to the visud flow. An edit point is

typicaly associated with some form of cut from one shot to another. Producers who wish
to make aestheticaly appeding inter 1 active programswill need to remember the fact
that virtudly al points of interaction (branchpoints) will dso be edit points of one

type or another.
EDL: Standsfor edit decigon ligt, which in the world of film pro ductionisaligt of

ingructions for creating afind, single videotape out of multiple source tgpes. This
particular film production tech nique is now a popular one among producers of desktop
video pro duction tools because, from a sysems andysis sandpoint, it represents little

more than a straightforward database function.
Educationd softwar Nearly synonymous with the terms courseware and CBT (computer based

training), this growing type of application represents the use of software to educete,
rather than au tomate. Rarely heard of in the corporate world, this term is much more
commonly spoken of in the school market, where it is used to describe what many educators

fed t L obethenext mgor form of in structiond publishing.
Edutainment: This contracted term is given to software that merges the functions

associated with educationa and entertainment software. This new breed of software

exploits the media capabilities of the MPC (multimedia persond computer) and seeksto



expand the home market for software by blending the youth apped of eectronic gameswith
the parent apped of educationd software. More than just a marketing whim, the concept

of edutainment is based on the well researched overlgp between sophisticated,
multidimensiond games and the higher-order thinking skills associated with

problem-solving
EGA: This stands for enhanced graphics adapter, which isavedti gid remnant of the

gaphica ascent of DOS-competible persond com puters. Fdling in the lined path just
after CGA and just before VGA, the EGA standard permitted 64 colors with a resolution of

640 x 350 pixds.
EISA: Thisterm stands | for extended industry standardarchitecture, a now somewhat

dated update to the origina (and even more dated) |SA architecture of the persond
computer. The EISA standard pro vides for a broader data path than its |SA forebear,
which became a necessity in the late 1980s (1988, to be specific), when computer manu
facturers began to accelerate their attempts to enrich the computing experience with
multimedia data types. Because this effort has con tinued to grow in the '90s, the EISA
sandard has fdlen behind, and is now beng patched by various locd bus Srategies,

such asIntel's PCI (Peripherad Component Interconnect).
E journd: Short for dectronic journd, this phenomenon issues from the "Net,” or, to be

more precise, the Internet. Considered to be the latest, bes manifestation of democracy,
the Ejournal embodies the concept that anyone with access to a computer equipped with a
modem can produce and digtribute an eectronic magazine through a computer network.
Ejourn idsare exploding in number and areb pre dictablyD oriented around specid topics
such as computer law and AIDS prevention. The beauty of Ejourndsisthat they enable
many to publish who smply do not have the finances or other resources to bring their

idess to fruition in the print publishing arena.



Electronic content: This term was creeted in the world of docu ment processing to refer
to documents stored in the form of dectroni caly encoded characters such that each

character of the document
has its own encoded representation. Dauments that have been con verted to their

congtituent ASCII codes for storage on the persond computer system are an example of
eectronic content. This form of representing document content is often distinguished
from dectronic image, wherein the document is represented as a bit map of pixels.
Electronic, or ASCII-encoded, content is more useful because it can be searched on a

character-hy-character basis (i.e., it can be parsed).
El ectronic likenessrights Relaed to intelectud property rights, this term refers

to an emerging trend for multimedia content vendors to creste animated, or quas-video,
representations of famous people, dearly making use of the publicity vaue that those
people possess. These rights help protect the publicity vaue owned by those people, and,

in most cases, trandate into some form of roydty ar rangement.
Embedded PC: This term captures the notion that dl of the tech nica components

associated with the persond computer can now be embedded in other, treditiondly
low-tech, devices. Actudly, the pro cess of embedding PGlike intdligence in other
technologies has been going on for some time: witness the microwave oven, thelogica
func tions of whicha yrebased entirely on microprocessor technology. The sgnificance
of thisterm in today's market is that as the PC becomes the MPC (multimedia persona
computer), media-based gpplications, such as navigationd systems for automobiles, will

become common.
Embedded training: From the wald of ingtructiond design, this term refersto use of CBT

(computer based training) in smdl, granular units thet are brought as close as possible

to, and therefore become "embedded” in, the tasks for which they provide training. This



concept is held up as being superior to the traditiond form of ddlivering ingtruction,

where dl of thetraining is packed into asingle sess  <ion or period of time, and is

thereby separated from the time in which the learner will actualy make use of it.

Embedded training is used extensively in performance support systems, where the embed ded

training pieces are d <o often referred to as job ads.
Emulation: The widespread use of thisterm in the cornputer in dusiry in many respects

srves as an indicator of the voldility of the computer marketplace in generd, and the
multimedia market in par ticular. Emulation occurs when the hardware-software combination
that condtitutes one ddlivery platform is made to operate like (emu late) the
hardware-softwae combination of another platform. In the computer industry, one of the
earliest widespread uses of emulation occurred when intdlligent persona computers were
made to operate like dumb terminas so that PC u  asers could make use of the programs
and data stored on large mainframe systems. In the current era of multimedia computing,
with hardware-software combinations prolif erating from every direction, developers of
multimedia applications are faced with an unprecedented need to emulate dl sarts of

ddivery plaiforms so as to meke their programs as widely usable, and there fore as

marketable, as possble.
Enabling technologies: Refers to the growing mass of data storage and transmission

products, computing/media platforms, sys tem software, authoring tools, etc., that taken
atogether make it pos shle to ddiver multimedia gpplications to the end user. Put ina
bit more generd sense, the term refers to any technology that makes an other, more
humanly accessible, technology possible. Thus, afiber optic transmission lineisan
enabling technology for pict  “rephone, and picturephones, in turn, an enabling

technology for videoconferencing.
Endpoints: In vector grgphics, these are the points that specify each end of aline



segment.
Environmentd systems: Thisrefersto aform of virtud re dity conasting mostly of

externdly generated 3-D objects, but with little or no body pargpherndia. Users move

within ared physicd space that reacts to cues triggered by their motions and actions.
Equitagonist: Thisterm refers to an audience member who par ticipatesin agamethat is

S0 multivariate in neture as to have the fed of ared life narrative. Thus, it refers

to ahumean player in an interac tivefiction. It is derived from the treditiond literary
terms of protago nist and antagonist; it implies that the participants will have their
performances assessed (scored) on the basis of criteriathat are equaly applied to other

(both dectronic and human) playersin theinteracti Avefiction.
ERDAS; Standsfor earth resource data andysis, a standard file for mat for representing

remote sensing images.
Ethernet: This venerable standard for LANS (loca area networks) is now getting a bit

long in the tooth. Cgpable of only handling 10 Mbps (megabits per second), Ethernet is
overwhelmed by any sub stantive effort to network mixed media data types. A recent

upgrade to this standard called "Fast Ethernet” is capable of 100 Mbps, but
represents only a stlopgapmeasure in the face of the multi-gigabyte demands of true

multimedia networking.
Event loop: One of the key design dementsin condructing an interactive program, the

event loop isthe centrd routine thet at any given time determines the range of
acceptable user actions. All other things being equal, the broader this range of

acceptable actions, the more flexible and interactive the program will gppear to be.
EVL: Stan  dsfor Electronic Visudization Lab, a branch of the Uni versity of Illinois

a Chicago dedicated to leading-edge 3D audiovi sud sysemsfor usein virtud redity
goplications. The CAVE, avirtud redity environment that features aroom whose wals

and floor flood the viewer's senses with projected images, is the EVL's leading project.
Expangion board: This term refers to the many plug-in boards that expand the capabilities



of sandard persond computers. With the rgpid onset of market demand for multimedia
capabilities, video and audio expangon boards have proliferated in recent years because
dngle-processor PCs smply cannot handle the demanding computationd requirements of

image, audio, and video.
Experientid prototyping: From £ the world of practicd vir tud redlity (an oxymoron?)

goplications, thisterm is a near-synonym for architectural walkthrough. It refersto
entire environmentsb such as buildingsb that are crested by the virtud redity media so

that they may be experienced by the user asif they werered.
Expert system: From the world of artificid intelligence, an ex pert system is a genre of

Al designed to solve problems at the expert level in some scientific, mathematicd, or
medica domain. To date, expert systems have only been successfully used with regard to
relatively restricted problem domains. The key step in congtructing ex pert systemsis
known as knowledge eng  =ineering, wherein a knowledge engineer works closdy with a
subject matter expert to untangle the decision rules and sources of knowledge that make
the expertise work. As expert systems become joined to multimedia applications, taking
advantage of such newborn software design techniques as the inter face agent, their
ussfulness will likely become dramatically extended.

Exposure: In film and video, this term refers to one frame of film that has been exposed.
Extenshility: A term used frequently in software engineering, it refers to adesirable
system characteristic wherewith new features can be added eedily, i.e., they can be added

without having to under take mgor redesigns. Extensible systems help avoid rgpid

functiona obsolescence. Very extensble systems are said to be future-proofed
Extruson: Thisisanint teractive modding technique in which afurther dimension can

be added to an exiding definition, eg., aline can be extruded from a point, a plane

from aline, or asolid from aplane.
Eye candy: Thisinsder term refersto the richness and texture of the computerized image

generated on a multimedia screen.



EyePhoneTM: Manufactured by VPL Research, thiswas the first commercidly available
stereoscopic HMD (head-mounted display) for virtud redlity applications. This goparaus
uses color LCD dis plays with aresolution of 360 x 240 pixes to provide a horizontal

field of view measuring 100 degrees.
Eye tracking: This emergent technology, first developed for mili tary gpplications and

now being annexed by makers of virtud redliy gear, tracks the movement of the human eye
for purposes of machine interaction. The primary methods of eye tracking in usetoday in
volvebat  7*hing the eye in low-intengty infrared light. This light cre ates a bright

image of the pupil and a bright spot reflecting off the cornes, both of which can be

captured by avideo camerafocused on the user's eyes. Image processing software then
andyzes the video image, finds the pupil and corneg, and cdculates where the eyeis
looking. Once the system knows where you are looking, the com puter can be controlled
through measuring gaze duration. Thus, for example, the user could press a button or

sect akey by garing a it for agpecific length of time. Or, in avirtud redity

environment, the user could navigate, or fl, through alandscape by smply saring in the

Oegred direction.
Face armature: Congisting of sensors to track the user's head, face, and lip movements,

this virtua redity equipment attaches to the head and permitsreaHlifea Sctorsto

animate corresponding features of animated on-screen agents.
Fade infout: A trangtiond effect whereby a scene sarts as black and is gradudly

brought, frame by frame, to full exposure, or vice versa. The process of creating "fades'
has been automated by the powerful pixe processng routines available in many PC paint

systems programs.
Fade margin: From the technical sde of communications, this useful term refersto the

level of sgnd decay tolerated before com munications cease. One of the problems with



the emerging forms of dl-digitd communicationsis that with digitd, the distance
between acompletdy vaid sgnd and onethat is utterly usdessis both smdl and

aorupt.
Fantasy role player: From the world of video games, this term refers to the role that the

game player (user) takeswhileinvolved in some of themo  xre sophisticated eectronic
games. Thisterm clearly points toward the future of eectronic games, where these
interactive programs will seem less like games and more like the next generation of
soryteling products where the audience member will play a par ticipatory rolein an

interactivefiction.
FAQ: Standsfor frequently asked questions, amodule that has be come so common in online

help, software tutoria, and CBT (com puter based training) programs that it has earned
the status of an acronym. It derives from the widely recognized tendency that, for most
products or systems, anywhere from 5 to 20 questions end up representing about 90 percent

of al questions asked about that prod uct or system.
FAT: Stands for file dloceation table and refers to a common data structure used with

erasable storage media, such as hard disks. FATs are based on the notion that data
sectors are erasable and, therefore, reussbl L e Generally located on the outermost
sectors of the disk, the FAT keepstrack of files with regard to the addressable disk
sectors they occupy. FATs are generdly considered to bring with them a con Sderable

amount of overhead.
FDDI: Stands for fiber digtributed data interface and represents the industry standard

for LANs (local area networks) based onfiber optic transmission. FDDI is atokenbased
gtandard, which means that a station must have possession of the sysem'slonetoken in
order to place an object on the LAN for transmisson. The advantages of FDDI over the

more common copper- and coaxid cable-based LANSs are severd: fiber is high capacity,



cgpable of tranamitting up to gigabits of data per second; FDDI LANS possess
electromagnetic isolation properties, which meansthat they are not affected by externd
eec tromagnetic fields that might cause interference, impulse noise, and crosstalk on
nonfiber networks; and, these fiber networ B ks do not, them sdlves, emit radiation that
can cause interference with other equip ment. The FDDI sandard isin its second
generation, termed FDDI 11, which expands the capabilities of FDDI | by supporting
circuit switching for userswho need LAN support for voice, video (picturephone), or

other constant-deta-rate applications.
FDX: Stands for full duplex, which is smply communication in two directions

smultaneoudy on acommunications channd.
Festure extraction: From the redlm of optical character rec ognition (OCR), thisterm

refersto one of the more comrnon tech niques for recognizing characters on source
documents. This techniques studies the Structure of the character: the angles, dopes,
inflection points, holes, etc. The shape of the character is compared with sets of rules
(caled "operators") about character shapes. For example, a shape with two verticd lines
that meet a the top with ahorizontd line in the middle fits the rules for the letter

- "A." This technique is often compared with template matching, aless expen sive, but

less powerful, dternative.
Fedies What istoday being referred to by virtud redity ficianados astactile

feedback was (perhaps originaly) foreseen by the famous twentieth-century author Aldous

Huxley. Huxley wrote about 3D moviesthat he caled "fedies™
Fiber optics Thisterm refersto the use of an opticdfiber tranS mission of data by

means of alight beam.
Hed of view: Thisterm of visud anaiomy is gaining popularity in theworld of virtud

redity because it helps define the parameters of visud immersion. Large screen

technologieslike IMAX Theetre, which seek to immerse the audience from avisua



standpoint, are quite concerned with field of view. Research has shown that to be totally
immersve, a screen must cover a 270-degree arc in front of the audience member. This
number is arrived & in the following way: When auser is looking sraight aheed, ea

- cheyeiscgpable of provid ing visua information as much as 90 degrees of its centrd
axis. Com hining the images from both eyes provides a laterd fidd of view of
gpproximately 180 degrees. Because you can pivot your eyesto the left and right about 45
degress, it is possible (even easy) to perceive an additiond 90 degrees, making for a

totd laterd fied of view of gpproximately 270 degrees. Current research suggests that

asense of immergon in an image requires afidd of vison of at least 90 degrees.
FIF: Stands for fractal image format, the emerging standard for im age data that has been

compressed using techniques derived from fracta geometry. The standard was created by

Michad Barndey of Iterated Systems, Inc.
File striping: Also cdled declugtering, this term refers to a high performance agorithm

based on the principle of digtributing asinglefile over severa sorage devices. Each
device, then, holds a stripe of the same file. Because | these drives can then work in
pardld, each one storing and retrieving datain neaer-smultaneity, sriping offersa

much higher transfer rate. Reads, for example, are performed in afashion whereby a
single read request is broken into multiple requests, each serviced by a different

storage device. This strategy holds greet currency in the age of multimedia, where moving

enormous files rgp idly poses one of the industry's grestest challenges.
Fill: From the world of computerpaint systems, this term refersto awidely available

feature in commercid packagesin which enclosed areasin a picture can be given agray

shade, color, or pattern with a single dlick of the mouse.
FIm scanner: Thistype of scanning device specidizesin digi tizing dides and

transparencies.
Firmware: Thisterm refersto computer programs stored in pro grammable read-only



memories (PROMS) that can be replaced but not reprogrammed by the user. Firmwareis
common in the various board productsthat a | re used to increase the media processng

cgpa hilities of multimedia persona computers (MPCs).
Fanging: From the relm of audio engineering, thisterm refers to an audio effect

created by placing two copies of the same sound in and out of tempora phase with one

another.
Hatbed plotter: Isapen plotter in which the paper (or film based materid) isheld on

aflat drawing table where it is traversed by one or more pensin a pen carriage.
Hatbed scanner: One of the most commonly used types of scanner, it is distinctive for

having aflat surface onto which users place their artwork or documents one at atime for
scanning as the light source moves under the item-to-be-scanned. Many flatbed scan ners

have optiona document feeders for scanning multiple pages au tomaticaly.
Fat pand dispiays These are an emerging family of VDU (video display unit) that most

often uses technologies other than the CRT in order to reduce the bul | k and power
requirements of the VDU. Good examples include the LCDs (liquid crystd displays) and

plasma pands that are often used with small portable computers,
Ficker: One of the most common artifacts of analog video, flicker can be seen asa

vibration of the entire screen, the horizonta lines, or the colors.
Hying: This term has been abducted by the virtud redlity commu nity to refer to

movement through a virtud world thet is enacted by hand gestures (such as pointing one's
data-gloved finger in the direc tion of movement). Thus, with reference to an
architectura walkthrough, one can say that they are flying through a particular

gructure.
Hying mouse Isavirtud redity verson of the mouse input device thet tracks motion

in three, rather then just two, dimensons.
FM synthess: One of two primary forms of MIDI (musica in strument digitd interface)

synthesis (FM stands for frequency modu lation, in case you didn't know). The other



primary foomisw  ave table synthesis, which is generdly considered to be the
superior of the two. FM synthessis the elder of the two, and it is by far the most
common amongs the first generation of add-in sound boards. With FM synthes's, at lesst
two digitaly generated sine waves are required. One of these wavesis cdled the

"modulator” because it modulates or
changes the frequency of the second waveform, which is cdled the "carrier.” While FM

synthesis requires only two sine waves, FM syn thesizerstypicdly use multiple carriers
and modulators. Each of these She wavesis cdled an "operator.” FM synthesiswas
invented in the 1970s by Stanford's John Chowning.Y amahaholds an exdusive right to the
patent for hisinvention. Y amaha's first-generation chips used only two operators and
produced sounds that were adequate to the early game market. Y amahas latest chip, the
OPL3, usesfour operators and, predictably, is cgpable of generating more sophisticated

s ©ounds
FMVTM: Stands for Full Motion Video, Philips MPEG (Mation Fic ture Experts

Group) -compressed full mation video option. Optlmage incorporates FMV in MovieStudio, an
authoring tool designed spe dificaly for use with CD-1 (compact disc-interactive)

technology.
Foley effects: From the world of film production, thisterm re fers to sound effects thet

are manufactured, usudly in astudio, for use in a specific film scene. These effects

can be as mundane as some one walking across alinoleum floor, as spectacular as a
volcanic erup tion. In traditiond film production, foley effects are crested in a
pogt-production setting where the gppropriately equipped individuds (eg., foley wakers

on sand, wood, or linoleum surfaces) make the sounds while viewing the actud film events
with which those sounds will be later mixed. This processis Smilar to looping, which

refersto the studio creation of voiceoversto replace dialogue recorded Bt the live



shoot. AsMIDI (musicd ingrument digita interface) equipment becomes more common, thus
enabling the digitd crestion of sound effects and the congruction of dip mediaaudio
libraries, much of the crestion of foley effects will become an automated processin

which the effects are selected from a database.
Footage: In film and video, thisterm is generdly used to refer to film that has been

exposed by the camera operator.
Force feedback: Part-in-parcel of the effort to master the hu marrmachine eements of

tactilefeedback, this subdiscipline of vir td redlity isinvolved with the recregtion
offorce patterns that give users the sense that they are coming into tangible contact
with some object from the redl world, such as the gearshift of aracecar. The most
sophidticated force feedback systems to date make use of tables of digitized force

patterns, with each pattern representing a particular object and/or sensation.
Force patterns: Andogousto | the sound patches stored in aMIDI (musical instrument

digitd interface) wave table, force patterns are digitized patterns of force feedback
that emulate the human experi ence of interacting with various objectsin the red world.
Thus, the fed of moving a gearshift from first to second speed might be re corded and

dored in atactile feedback database of force patterns.
Format longevity: A feature of any media-related technology thet describesits duration

or length of stay asauseful standard. The NTSC (Nationa Televison Standards
Committee) gandard for tele vison is row into itsfifth decade of format longevity. By

way of contrast, the CGA standard (the what?) for computer monitors was amere flicker in
the technologicd night, lasting for about two years before it gave way to EGA, and then

its successor, VGA (video graph ics array).
Form factor: Thisterm refersto the physical size and shape of devices such as computers

and interactive televisons. With a inin creesng move toward specia purpose

equipmentd the portable PC, for exampleb there is agrowing move away from astandardized



forrn factor and toward increasingly customized form factors to meet the needs of

spexific gpplicaions.
Fovea: From the relm of human visud anatomy, this term refers to aregion on the rear

wall of the retina respongible for one's center of visud attention. This region is both

the thinnest part of the retina and the part with the highest concentration of cones.
Fguratively pesking, it is the high resolution portion of the field of vison. Al

other portions are, in a sense, low resolution, and are often referred to collectively as
peripherd vison. Some virtud redlity enginearsin volved in building wide fidd of

view devices are now taking advan tage of thisfovead concentration of high resolution
vision by building dua-resolution displays. These displays reduce the high resolution
portions of their screens to windows that rough  j ly gpproximate the foved portion of
human sight. They keep this portion of the digplay, or this high resolution window, in
front of the user's foved line of Sght by using eye tracking technology thet keeps up
with the loca tion of the user's pupils. The vaue of this goproach to VR engineer ing is
that it dramatically reduces the overdl number of pixelsthat must be projected onto the
disolay, thereby reducing the computa tional demands placed on the system, and making

higher refresh rates possible.
FPS: Stands for frames per second and represents a primary mea sure of film qudity. The

higher the FPS, the smoather the flow of motion, and, al other things being equd, the

higher the qudity of the motion video.
Fractal geometry: The brainchild of IBM researcher Benoit Mandel brot, this recent

intellectud creation thrives on the notion that nature seems to recapitulate itsdlf at
different scales. Thus, large branchesscd - e down into smdler branches, which scae
down into twigs, virtudly ad infinitum. For the multimediaindustry, fractal ge ometry

has given rise to a number of promising software technolo gies: for, among other things,



smulating portions of the natural world and compressing and decompressing images.
Fractd transform image compression: Thisis perhaps the mogt innovative, and certainly

the most promising, form of codec technology yet to appear. Pioneered by Michadl Brandey
and Iter ated Systems, Inc., of Norcross, Georgia, this technology can achieve very high
image compression ratios, with 100:1 being fairly stan dard. Based on the mathemetics
offracta geometry, this codec pos sesses the desirable fegture of creating scaable

images (i.e., images that are resolution independent) and can therefore output (decom

press) images at any resolution.
Frame: An area of film equa to one exposure, thisisthe principa term used to describe

thefundamentd unito - f both andog and digitd forms of video.
Frame accuracy: Thisterm refers to adevice's ability to con sstently locate any single

frame on atgpe. The SVIPTE (Society for Motion Picture and Television Engineers) time
codeis, for example, frame accurate. This meansthat SMIPTE is extremely accurate be

cause it can locate any one of 30 frames per second.
Frame dropping: A process that often accompanies the give and-take of scaing up the sze

of adigita video window, this term refers to the lowering of theframe rate (fps) of a

digital video stream in order to maintain a congtant datarate. The process of frame drop

ping often leads to a herkyjerky video imege, an artifact thet results because key

segments of motion are missing after a certain number of frames have been diminated. The
processis required only because of the present bandwidth limitations thet surround the

use of video on the sngle-CPU persond computer and will, in due course, be dimina

ted by the increesing media-handling cgpabilities of persond com puters.
Frame grabber: Thisis a sysem component, usudly imple mented as an expansion board

with companion software, used to cap ture, or digitize, the video Sgnd from amation
picture source (e.g., fromaTV, video camera, or VCR). Often, the term istaken to be

synonymous with a video digitizer.



Frame rae: Thisterm refers to the rate a which single frames in amotion picture
sequence are displayed on a screen. With TV in North America, broadcast video is
diplayed at 30 frames per second (fps); the 35mm moation pictures seen in the theater

play at 24 frames per second.
Frame refresh rate: Nearly synonymous withframe rate, this term has taken on a unique

importancein theworld of virtud redity, where each frame the user seesis dynamicadly
congtructed in red time from visua data stored in the computer's memory. Obvioudly, it
isfar, far eader to create high frame rates when frames | arerepre sented by
pre-recorded images stored on videotape, than it isto gen erate photoredlistic images on
the fly from visud data. For this reason, it iswiddy accepted that it will be some

time into the future before we have virtua redlity equipment that can render
photoredidtic (film quality) imeages a anything gpproaching the frame rates of

televison or movies.
Freeze frame This feature, common to both analog and digital devices, isused to hold a

single frame of video mationless on the screen.
Frequency: With regard to the physica characteristics of asig nd, the term frequency

is used mogt often to describe the number of times thet asigna varies per second. In

this context, frequency is usudly measured in hertz, or cycles per second.
Front plane: From the world of DVE (digita video effects), this term refersto the

uppermogt of two visud planes usad in two-plane effects to creste trangitions between

onescree |, nand the next.
Full body recognition: One of the enabling technologies of full immerson VR, thisisa

dreamed about capability of virtud red it,v that will make it possible for cybernauts
to enter avirtua world and have the tracking intelligence of that world recognize whet

the entire body is doing, eg., what the arms are doing, what the facia
expressions are like, how the body is moving through space, etc. Though this technology



isalong way off in any practica sense, early prototypes, such asVPL Research's

DataSuit, are already on the market.
Full immerson VR: Thisisthefullest form of virtud redi, wherein one dons head gear,

DataGlove, and bodysuit, and becomes completely immersed in the virtud world (such asiit

i9).
Full tex yt retrieva: Thisterm refers to the most exhaustive form of search and

retrieval applied to alarge database comprised of text based documents. With thistype
of retrievad, users supply target words or phrases (representing the information they are
looking for) to the search engine, and the search engine scans, or parses, the entirety

of the documents contained in the database. Under this search dtrategy, the user can be
confident that no incidences of their target words will be missed. However, owing to the
massive nature of many document databases (imagine searching through every article of
every issue of the Wall Street Journd), many designersback of  f of this
computationdly intensve gpproach and perform only keyword seerches, in which the only

text data parsed isardatively smdl num ber of keywords to summarize the content.
Future-proofed: Thisis a characterigtic of any technology that is not subject to the

rapid functiona obsolescence that has typified the computer and eectronicsindudtries

from their inception. The only way that a manufacturer of multimedia hardware or software
can pos shly achieve this characteridtic is by creating a product thet is either highly

scalable (can be upgraded through severd generations with out amgor re-design) or very

far ahead of the innovation curve.
Geffer: From the world of filmmaking, this term refersto the chief dectrician,

responsible for the safe and effficient setup of lights, € cables, and accessoriesb an

important role in film production.
Gas plasma Thisis the technology of the future for large, color flat-pand displays

(such asthose featured in the movie Total Recall)



Gaze duration: Smply put, thisis the amount of time a human spends looking in a
particular direction. This phenomenon is now used as an computer input parameter with

virtud redlity systemsthat make use of eye tracking.
Generdion loss Is acharacterigtic of analog forms of media, such as cassdtte tape

audio or VHS video, where, with each succes sive copying of the program, some of the
origind qudity islost. Thus acopy of acopy will possess less quaityP more generation
losD than amere first-generation copy of an origind. Generation loss is often cited as
one of the mogt distinct disadvantages that andog forms of media have rdaive to their
digita counterparts. With digitd media A, wherethe origind is stored in the form

of adata representationd abinary stream of data, to be exactb there is no generationd

loss of quality no matter how many times the information is copied.
Genlocking: From the world of video production, this term refers to a devices dbility to

synchronize video signds from two tape sources so that they can be recorded together
onto athird tape. The term has aso been used to describe asigna synchronization
technique essen tid to the process of creating a stable sgnd when overlaying com puter

graphicswith video.
Ghogting: An atifact common on LCD screens, ghogting refers to the faint continuation of

s0lid linesb dso termed "shadowing"be yond the actua ends of those lines. Thiseffect is
caused by the un controlled spread of dectricity aong the eectrodes thet turn screen

pixelson and off.
Gibb's effect: The most common artifact for images that have been compressed using the

DCT (discrete cosine transfer) technique (which is the base technique for the JPEG
[Joint Photography Ex perts Group] standard), this effect gppears as ripples running out
from sharp edges such as street Sgns or tree trunks, giving an overdl im presson of
blockiness. As one would expect, this artifact becomes increasingly pronounced the higher

the compression ratio.



GIF: Standsfor graphicsinterchangefile, afile format created by CompuServeto

facilitate the exchange of picture files between com puter platforms.
Gigabyte: Isone hillion bytes; it isdso the next levd of common storage capacity, now

that multimedia technology is making mega bytes of storage passe. A gigabyte istypicaly
represented by theini tids GB.

Gigahertz: Is one billion cycles per second.

Glassdi - gdortion: Thisrefersto aform of DVE (digita video effect) in which the
imageis dtered o that it appears as it would when viewed through a piece of unfinished

glass.
Glyphs From the world of scientific visudization, these are visual objects whose

atributes (eg., shape, postion, color, Sze, and orien tation) are bound to
independent variables and serve to provide a sym bolic representation of some aspect of
nature. Spheresin amolecular structure and color patterns in an anatomica graphic to

depict tumors represent just two examples of glyph usage.
Gopher: Thisterm originates from the realm of the Internet, and it refersto a

navigationd aid for searching out specific content from acrossthe F vast wastdlands

o information made accessible on the In ternet.
Gourad sheding: Thisis one of the hightend forms of polygon shading associated with

computer generated graphics.
Gradient fill: Thisis afesture common to commercid paint systemsin which the user is

abletofill agpecified areaof an image with a pattern, gray shade, or color that

disdlays agradud trangtion from the foreground of the fill areato the background.
Granularity: Thisterm refers to the Sze of the units by which something is structured.

The smdler the units, the more granular the structure. Placed in a commonplace example,
afoot-long ruler that provides tick marks for every tenth of an inch is more granular in
its markings than one that only providestick marks for every inch. Gen erdly spesking,

granularity is consdered adesrabled  xesign feeture for multimedia gpplications



because it implies an ahility for the pro gram to take greater advantage of the random

access capabilities of the compuiter.
Graphics subroutine packages. The so-cdled toolbox systems, these packages help

programmers build their own graphicaly oriented application software using pre-written

graphics utilities.
Graphicstablet: Aninput device used by graphics artidts, thisis atouch sengtive

board over which the illugtrator passes some form of hand-held input device, typicdly a
pen. Under its most common form of usage, the pressure from the pen asit moves across
the sur face causes the tablet to generate a stream of x and y coordinates, which a

graphics program will then accept and trandate into aline drawing that gppears on the

computer display.
Grayscade: The spectrum, or range, of shades of black an image has. Scanners and

terminals grayscdes are determin  fied by the num ber of gray shades, or seps, they
can recognize and reproduce. A scanner that can only see agrayscade of 16 will not

produce as accu rate an image as one that distinguishes a grayscae of 256.
Greet eectronic machine: Thisisfuturist Joseph Pelton's term for the world's biggest

exiding machine the massve interlinked system of cables, telephones, computers, and

broadcasting equipment that condtitute the world's communications network.
Green Book: Related to the Red Book, Y dlow Book, and Orange Book standards, this

standard for compact disc refers specificdly to the CD-1 (compact discb interactive)
technology of Philips. This stan dard specifies a specific operating system called
CD-RTOS and the disc layout. Like XA of the Ydlow Book standard, the Green Book alows

interleaving of computer data and compressed audio on the same track.
Grid: Thisisan invisble layout that dividesascreeninto s 2 eparate visud aress.

Grids are quite common in digita video production tools, such as paint systems, where
they are usad as atoal for enabling at ists to blend more than one graphic object on a

single frame.



Grip: From the world of filmmaking, this term refers to the people who assist the camera

and the sound crews by hdping to move equiP ment, props, costumes, and the like.
Grooming: Also referred to asfile grooming, this rdatively new concept is associaied

with network file storage systems and describes an automated (defined by agorithm)
process whereby files are mi grated from online to near-line storage devices without any
operator intervention. As the name implies, the agorithmic intelligence asso ciated with
grooming will usudly involve  °some deetion of files (a process traditiondly

referred to as purging). In large scae multime dia systems, where gigabytes and possibly
even terabytes of perma nent sorage are involved, grooming is a powerful labor-saving

technology.
Groupware: This term refers to software designed to enhance the sharing of aninformation

work product (for example, alarge docu ment such as a corporate annud report) between
and among mem bers of awork group. This emergent technology typicdly relies upon some
form of networking technology to interconnect members of the work team and to provide
mutua access to the shared work product. A good example of thisis Lotus Notes. Document
conferencing isa dightly more advanced application of groupware in which membe  frs of

the work team communicate via video windows embedded in a document work product.
GUI: Standsfor grgphica user interface, and is pronounced goo-ee. This standard buzz

phrase of the late eighties and early nineties refers to the interface design goas that
became predominant in the industry as PCs began to accrue significant graphics
capatilities. In essence, a GUI is supposed to make the computer easer to use by
creating graphi ca objects such asicons, buttons, and windows for the user to inter act
with, rather than the sterile systems of text commands that preceded GUIsin the
historicd evolution of computer software. The desktop metaphor of the Apple Macintosh

and Microsoft Windows interfaces are the classic examples today of aGUI.



Hachures: In the world of computer graphics, this term refers to a series of lines
representing the generd dire  Uction and stegpness of dope. Gentle dopes are
represented by longer, lighter, or more widely spaced lines, whereas steep dopes are
symbolized by shorter, heavier, or more chsdy spaced lines, just like atopographic

map.
Hackers: Are persons who attempt to penetrate the security of acomputer system, usualy

from aremote location, for nefarious pur poses.
Hand-off function: This term is used to describe the ability faund with the wirdess

technologiesb such as cllular phone or RDS (radio data systems)D to automaticaly switch
from one broadcast source to another as a moving destination (e.g., acar) travels from

one geo graphic zone to ancther. The latest, and perhgps mogt innovative, use of the
hend-off function can be found with RDS, where it will soon be possblein the U.S. for a
cross-country driver to have the radio automaticaly retune itself to another gation for
nation °dly broadcast shows as the driver travels from one geographic zone into

another.
Haptic system: From the redlm of human anatomy, this system has taken on sudden

importance with the emerging effort to provide tactile feedback in associaion with

virtud redlity products. The hap tic system has two mgor subsystems. Thefirgt is

caled mechanore ceptors. They are extremely sensitive mechanisms that measure pressure
or deformation of the skin. They are criticd in providing information about the texture

of an object. The second subsystem is associated with the term proprioception, which has
to do with the way in which our muscles and tendons work to discover the size, weight,

and shape of an object based on how much effort they must exert when encountering that
object. Together, the mechanoreceptors and proprioception make up the haptic system and

provide haptic cues thet convey information to our minds about the tangible  genvi



ronment.
HDF: Stands for hierarchica data format, afile format developed by the Naiond Center

for Supercomputer Applications and intended to serve as a sandard for the scientific
visudization community. HDF isided for thisrole because it is extensble, available
in the public do main, and capable of handling data and images aswel as scding

information.
HDTV: Slands for high definition televison, an emerging sandard for higher qudity

televison broadcagts. Actudly, the term HDTV has been with usfor sometime, and, in
generd, may represent the next generation d television. More recently, though, the term

has become increasingly specific, as theAdvisory Committee onAdvanced Tdevison Service
in the United States has begun serious ddiberations with the god in mind of

recommending asingle HDTV stan dardto the FCC. It isintended that HDTV bro
Zadcadting begin by 1996 and air concurrently with traditiond NTSC (Nationd Teevison
Standards Committee) broadcasts until the year 2008, at which time dl NTSC transmissions
areto be phased out. There are two primary eements of the HDTV standard: Firgt, and
foremog, the new stan dard offers higher resolution, somewherein the vicinity of 1,000

scan lines, which is roughly twice the NTSC number of 525 scan lines. This resolution
delivers broadcagt qudity thet is roughly equivaent to 35mm film (the quity one sees

in today's movie theaters). Sec ond, the new standard will include a wider screen aspect
ratio, an other feature that will bring television broadcasts into closer physica

harmony with the motion picture industry. The dominant problem facing the various
corporate/academic dliances who are in competi tion for establishing thene qw HDTV
gandard revolves around the bandwidth reduction that must be achieved to ddliver these

new ca pabilities within the bandwidth congraints that have been put in place by the

FCC.



Headend: Thisis becoming agenerd purpose term for describing source nodesin the
architecture of the information superhighway that are responsible for storing and sarving
up the various eements of content that users of the highway want. As the superhighway
takes greater shape, headends will provide mass storage of multimedia con tent, projected

to be in the terabyte range within the near future.
Heads up display: Thistype of diolay is soon to become com mon with repect to RDS

(redio data systems) that are used in auto mobiles, wherewith any digitaly displayed
information is projected onto asmd viewing area on the windshield, so thet driversdo
not haveto redirect their lin  °e of Sght away from the road to seethedigi taly

trangmitted information.
Heet mapping: From the realm of scientific visudization, this visud procedure produces

asurface plot in which height and color are used to represent different variables such
as dressintengty or age of data. Obvioudy, the higher the height and the warmer the
color, the gregter the intensity one adduces to the variables being represented.

Hertz: Thisisameasure of frequency in cycles per second.

Heuridics: Thisterm isimportant to artificid intelligence, for it refersto rules of

thumb that suggest rulesto be used in given Situations.
Hidden-line removd: Thistechnique is used in sophisticated graphics programs whereby

lines are removed from view that would normdly be hidden on ared object by virtue of

being obstructed by the front surfaces of the object.
High fiddity amulation: This term represents the conver gence of high- +end business

training applications, such as the flight Smulators sponsored by the arline indudtry,
and the use of the immersive technologies of virtud redlity, such asfull

fidd-of -vison video.
High intensty amusement aitractions: One of the lead ing edges of new media design and

production, these attractions form the backbone of the late-twentieth century theme park

(eg., Disney World and Universd Studios in Orlando, Florida). These attractions use a



combination of 3D sound and video, environmenta props, and live actorsto cregte

hyper-red experiences for their audiences.
High levd language: From the archives of software higtory, thisterm refersto afamily

of softwaretoolsthat came into existence early on (circathe 1960s) to make it eesier
for humansto write pro grams that computers can understand. In theinitid years of
comput ing, dl programs were written using the binary code of Is and Os, a phenomenon
caled "machinelanguage”  Orhiswas very difficult, and was mastered by only afew
(nerds). Thus, athing caled "assembly language” was invented. It enables programmers
to use more human like commands to build their programs. When they (think they) are
finished, they Smply submit their code to athing caled an "assem bler,” which
trandates the assembly language stuff into machine lan guage. Thisis il very

difficult, and Hill attracts mogtly nerds. Then
adong came the invention of high level languages, which enable pro grammersto use

amogt-human language to write their programs. Again, when finished, they submit their
programs to a piece of soft ware that trandates their code into machine language. In the
cae of high levd languages there are actualy two such families of trandat ing

programs, one caled an "interpreter,” the other a"compiler." Early examples of high

level languagesinclude COBOL and Fortran, both of which are il in fairly wide use.
More recent, and currently more popula Y r examples of high level languages indude
Visud Basic and C++, both of which are commonly used to author multimedia cre ations. In
spite of their name, however, high leve languages Hill re quire considerable technica
training to be able to use them with any proficiency, and, as a consequence, are not the

end of the road when it comes to pursuing the dream of inventing software tools thet en

able the layperson to program the computer. There are now software tools caled "Fourth



Generation Languages,” or, more popularly, "4GLs" These programs are dso caled "code
generators,”" because they enable usersto interact with agraphical user interface (GUI),
which then generates usegble code on the bases of those interactions. In many respects,
mogt of the programs that pass for authoring sys tems are 4GLs. However, it must be
reported that when you use a4GL, you give up acondderable amount of control and
flexibility, and often cannot creste what it is possible to produce using ahigh leve

d languageb which is why many multimedia developers sl rely heavily upon programmers

working with high leve languages.
High Seraformat: The first widdly accepted sandard for postioning files and

directories an CD-ROM, thisterms owesiits ori ginsto the fact thet it wasinitidly
conjured inthe mid-eighties a a meeting of industry representatives held at the High

SeraHote in Lake Tahoe, Nevada
H MD: Stands for head mounted diplay, one of the more noteworthy contrgptions of the

dawning virtud redlity medium. Thisdevicetypi caly houses stereoscopic glasses and

headphones and is somehow connected to power and processing Sources.
Hologram: Refersto a 3-D optica image formed by storing 3-D information about an image

or pattern of light. Where two beams of laser light cross, they produce an interference

pattern of microscopic light and dark fringes. If this pattern is recorded, the reult is

aholo gram that contains full information about the two beamsthat form  yed it.
Homeinteractive media: This term represents the youngest, but most rapidly growing,

segment of the multimedia market. The home market, traditionally characterized dmost
soldy by the video games that are computer goplications disguised as entertainment, is

now garting to expand into a host of other gpplications, such as home shopping.
Home page: An updated version of the main menu that character ized first generation

software programs, this interface design term refers to the main point of entry into

amultimedia program. The home page typicaly possessesicons or buttons representing the



largest cat egories into which the program'’s content has been divided. This screen dso
usudly servestherole of being the first and last screen the user sees when entering

and exiting the program, respectively.
Home shopping: Considered one of the true prototypes of inter activetdevison, this

genreisdready being exploited in avery suc cessful fashion by mixing the technologies

of td - evision and telephony. With contemporary home shopping, viewers watch avisud
proces son of products on TV, any one of which they can order by cdling the listed

phone number. For future interactive versons of home shop ping, it is envisioned that

this shotgun type of gpproach will be re placed by sysems that enable viewersto

navigate through a hypermedia collection of productsto view content more specificaly

related to their current purchasing needs.
Horizontd correation: Alsoreferred to as "horizontal redun dancy,” thisterm rdaes

to the fact that with most video images thereis a great ded of Smilarity in the
chrominance and luminance qudli ties of horizontaly adjacent pixds. This tendency makes
it possible for lroadcagters to use various forms of compressionb for example, RLE (run
length encoding)P to reduce the bandwidth requirements of their broadcasts and recordings.
Simply put, horizonta correlation occurs when adjacent pix  els on the same scan line
have the same (or smilar) color and brightness qudities. When this occurs, the broad

cast Sgnd can be digitized in such away that only one of the vaues needsto be
transmitted or recorded, thus reducing the effective band width requirementsin haf for

that portion of theimage.
Horizontd scrolling: Occurs when the deve oper loads an im age into memory wider than

the display screen, and therefore sup plies the opportunity and motivation for the user

to move sideways across the imageb to pan the imageb to see what isthere. A common
goplication of horizontal scrolling occurs where the devel oper |oads an image of atown



larger than the display, and then makes it possible for the user to scroll back and forth

to see the entire town, a screerful a atime,
Hot spot: From the realm of gragphicad user interface (GUI) de sgn, ahot spot isan area

of the screen that canbemanip  aulated by the user to launch some activity, such asan
on-screen action by agraphic character or by abranch to another screen. To date, most
hot spots have been activated by either clicking on them with a mouse-driven cursor, or

by smply touching them if the systlem has touch screen capabilities.
Household buy rates: This term, commandeered from home shopping by interactive tdevison

savants, describes the rate at which residentia consumers make use of such pay per view
cable services as movies-on-demand. These rates are very important to the cable operators

because they determine the capacity, and therefore the in vestment in hardware such as

video PBXSs, required by these new services.
H RTF: Stands for headrelated transfer functions, aterm associated with the

meathematicd modeling of the various sound transformations performed by the human audio
perception system. These functions are used to create 3-D acoustic pictures of sound.
They arebel  Eng developed by virtua redlity engineers so that they can be used as
interpretive filters that take incoming sound sources and modify them for autput to

headphones or speakers, such that the user hears an immersive, 3-D form of sound.
HTML: Stands for hypertext markup language. Written in SGML (standard generdized markup

language), HTML is a specification for marking hypertext documents.
H.261: Also referred to as Px64 by the CClIT (Consultative Com mittee on Internationa

Tdephone and Tdegraph), thisis the videoconferencing standard for compressing moving
video images for transmission over tlephone trunk lines. Capable of very high com
presson ratiosb on the order of 100:1, dl the way up to 2,000:1D thisisdso avery

lossy compression technique, reflecting the sill primitive stete of video telephony.
Hue: Thisrefersto that dimension of color related to wavelength and the dassfication

of the color as, say, ablue, agreen, or ared.



Human centered 4 computing: This phrase was coined by IBM in conjunction with the
development of PowerPC technology. The ideaiit conveysisasmple one: computers should
be made easier to use by forcing them to conform to how humans communicate, rather than
vice versa. Thus, for example, one image of future computing that has been proposed under
this conception is an advanced form of graphica user interface (GUI) governed by an
interface agent that possesses speech recognition and worksin dave-likefashionto

cary out the voice-generated wishes of its user (master?). | dream of com puter genie?
Human factors enginearing: This design disciplineisfo cused on creating optimd designs

for major technologies such as au tomohiles, airplanes, etc. It isone of the key

goplications for virtud redity sysems, wherein designers are dlowed to become
immersed (CAD [computer aided design] visudizations) in the physica envi ronmentsthey
arecreating. Theprimar -y benefit of such virtua worldsisthat they reduce the need
for costly prototypes and identify human factor design flaws that might otherwise go
undetected. Examples of the issues that can be addressed by such visuad modesindude

foot traffic problems, eement positioning, and aesthetic concerns.
HyperCardTM: Introduced in 1987 by Apple Computer, this soft ware program is designed to

facilitete the creation of hypertext and hypermedia gpplications. Much of the language
used by Apple to de scribe the functiondity of this program has become part of the gen
erd nomenclature of graphica user interface (GUI) design. Terms such as button, card,
and gack are nearly universa among those who design and build GUI and multimedia

goplications
Hyperfiction: Thisterm refers to whet is perhaps the most com mon form of work to be

found in the emergent medium of interactive fiction. Based on the hypertext mode of
sructuring information, read ers cut their own pathsthrough  ¢the narrative work.

Thus, consuming awork of hyperfiction is more like browsing through an intercon nected



body of information than it is like Sarting at the beginning and moving in linear

fashion to the end, as is the case with traditiond fiction. It isanonlinear, discovery
experience. In searching for mod elsto understand this new form of fiction, oneis drawn
to the 1978 work Story and Discourse by literary critic Seymour Chatman. In that book,
Chatman made a digtinction between two types of fiction: the firgt, and by far the mogt
common, iswhat he terms "the resolved plot," by which he means the traditiond narrative

that usesrising
action and climax to hold the reeder's interest; the second, and much more avant-garde,

form iswhat he termed "the reveded plat," by which he means the nove that seeks more
to reved the nature of human experience by bringing the reader close to anectdota
eventsthat do not necessarily haveto occu  ? rin any particular order. With stories

told in the tradition of "the resolved plat,” the order in which the events are told has
everything to do with the impact of the workD one cannot tamper with its authored
sequence. For gories told in the form of “the reveded plot,” however, sequenceis not
nearly S0 criti cd. Thus, it would gppear that this second type of narrive, "the

reveded plot," may be the predecessor to hyperfiction and supply us with some form of

design modd for how these works should be con structed.
Hyperfootage: Currently, most stockfootage houses organize their libraries with systems

that combine dectronic and manud ee ments. The indexes that point to particular clips,
or film segments, are eectronicaly encodedb are, in most cases, databases that rely upon
ke iyword indexesto enable their usersto find the desired foot age. However, the film
dipsthemsdves are till located on tape, and the huge volume of tapes that make up the
stock footege libraries are stored in vaults. Thus, the dectronic indexes point not just

to particu lar titles, but dso (and perhgps more importantly) to the locations of the



particular tapes within the tape vault. Fetching the tapeis still amanua procedure.
Though systems of this sort are today considered state-of -the-art, the day will soon come
when thefilm footage itsdlf will be digitized and stored on disk, thereby obviating the
need for tgpe dtogether and making access to desired film clips as easy as accessing a
record in one of tod Cay's many electronic databases. When this occurs, stock footage

houses will become hyperfootage houses.
Hyperlink: Thisterm refersto the branching logic that connects pieces of related

information within a hypertext or hypermedia pro gram. Hyperlinksare typicaly
implemented through some type of button or hot spot, both of which engble the user to
click on adesig nated object on the screen to move ingantly to the related piece of

information.
Hypermedia: Thisterm refersto aform of infarnation design thet is an extenson of

hypertext, incorporating other mediain addi tion to text. One of the favored design
modds for multimediatitles, hypermedia permits an author to creete alinked corpus of
materia that includes text, Satic graphics, animations, video, sound effects, music,

Voiceover annotations, etc.
Hyperm zedia gpplications: Asthe number of CD-ROM titles has exploded during the first

part of this decade, hypermedia must be considered one the of the dominant design models
for the wave of new mediatitles. Hypermedia applications are actudly quite smplein
design and purpose: they provide avisudly coherent form of navi gation through a
thematically interconnected body of materid, and they are predominantly exploratory in
nature. Three examples of hypermedia applications are: 1) The Electronic Encyclopedia
with much the same purpose as our voluminous, book-bound encyclope dias, the dectronic
verson has become the early exemplar of hypermedia. Examples of these are Compton's

Interactive Encyclo pedia by Compton's New Media and Encarta by Microsoft. These programs



provide visudly oriented navigationd interfaces to content thet is presented using all

of the mixed mediadata Uypes. image, au dio, video, and, of course, good ol' text.

2) The Online Museum (a0 cdled a Curator's File): if you change your normd percep
tions a bit, and think of a museum as a physicaly-embodied database of human artwork,
then you will seein an ingant why hypermediais such anided design modd for bringing
the hardto-reach museum into your home. Many such products use the physical structure of
the museum as the interface, permitting the user to view its contents by walking the
hdls, 0 to spesk. In thisregard, the online museum il lustrates the overlgp between

the surrogate travel and hypermedia models of multimedia gpplication. 3) The Electronic
Marketing Brochure: increasingly, corporaions are moving in the directi - bon of

building hypermedia programs to serve as powerful marketing infor mation aids. These
programs will typicaly array the company's prod ucts, people, and/or servicesin a
thematically oriented fashion, thereby enabling a sdesperson or a potentia customer to
movethrough the content to find whatever is of interest at the moment. A red etate
firm, for example, might have two dominant paths, one that takes the user to visud
trestments of their prime properties, and a second that introduces key executives and
sdespeople. Many such brochures can be given the auto-run logic to flow automaticaly
through sdlected portions of their content so that they can be used at trade shows and
the like. When they follow this gpproach, with little or no interaction by the user, they

become what is referred to as arolling demo.
Hypertext: In the early 190s, Theod kor Nelson coined this word to describe the idea of

nonsequentid writing. A hypertext sysem is one that dlows authors or groups of authors
to link information to gether, cregte paths through a corpus of related meterid,

annotate exiging texts, and create notes that point readers to ether bibliographic data



or the body of the referenced text. In essence, a hypertext sysemisatool for cregting
or fallowing assodidive trains of thought through a document or body of documents.
Hypertext is a powerful tool for exploring large bodies of interrelated documentsin
aress of expertise or of interest to the user. Hypertext has played an insrumental role
in the emergent discipline of interace design, because many of the prin ciples of this
discipline have been cregted by individuas and teams congructing various hypertext

authoring and viewing systems.
ICAI: Stan £dsfor inteligent computer assisted ingtruction and refersto forms of

interactive computer based training that possess dements of artificid intelligence.
loon: Isasylized image thet graphically conveys purpose or func tion in grgphica user

interface (GUI) design.
| conic authoring: This term refers to the category of authoring conducted on the type of

authoring sysems that rely primarily on the manipulation of icons to produce multimedia
creations. The most popular icons in the world of multimedia authoring are those associ
ated with the flowcharting conventions of software programming. Thus, when individuas
perform iconic authoring, they do so by ma nipulating the sequences and

interrelaionships between flowchart symboals, typicaly enacted by dragging the symbols
to appropriate positions on the screen. Two popular commercid authoring systems that
rely upon an iconic interface are Authorware Profes  Nisional by Macromediaand

IconAuthor by AimTech.
Ideamap: From the world of multimedia gpplication design, this term refers to a type of

document that some design methodologies insist should be created near the front end of a
development cydle. It provides an overview of aproject's proposed content by displaying

links between the mgjor conceptua components.
IFF: Stands for interchange file format, which is afile format stan dard first devel oped

by Electronic Arts for the Commodore Amiga. It was designed to dlow different programs



to share a common file for mat. It works by propounding header information to thefile,

which describes the amount and layout of the data
IGES: Stands for initid graphics exchange specification, a tandard file format used to

represent datain the CAD (computer aided design) industry.
[1CS: Standsfor Interretiond Interactive Communication Society, a professond

organization charged & with promoating the exchange of
idess and opportunities between individuas involved in the interac tive multimedia

marketplace. As an example of the types of activities sponsored by 1ICS, the San
Francisco chapter recently worked to get the city of San Francisco to passlegidation
that would ensure future investments in the infrastructure needed to support multimedia

de velopment, eg., locd sources of high bandwidth transmission fadilities.
[ID: Stands for interaurd intengty differences, ahighly technica term thet vidts us

from theland of 3D sound. 11D is one of the key HRTFs (head-related transfer functions)
and is based on the fact that sound which originates to one Sde of the head (as opposed

to coming from directly in front or behind) will be received as louder by the ear thet

faces the sound source. Also referred to as the "head shadowing effect,” this phenomenon
hasb tecomeakey eemert in virtud redity sysemsthat seek to creste a consistent
sense of sound sources, even while the participant is moving around in the virtud

environment.
[llustrator: Often compared with the role of art director, theillustrator on a

multimedia development project is the person responsible for cregting the artwork. An
illustrator would, for example, be re spongble for drawing the icons that go on buttons
or that serve as hyperlinks. Someillustrators are good art directors, but more often the
two roles are performed by separate people. The art director de velops the visud design
of amultimedia product, while the illugtrator is responsible for executing the art

director's vison.



IMA: Stands for the Interactive MultimediaAssocidion, an internationd trade

asociation based in Washington, DC. "The purpose of IMA isto promote the benefits of mu
| Itimedia technology; advance the growth of the industry through public education;

develop specifi cations for hardware, software tools, and gpplications, develop in

dustry-wide sarvices, and provide government and mediardations.” Founded in 1987, the

IMA's mogt interesting project to date is its " Cross-Platform Compatibility Project,”

which seeks to establish in dustry-wide standards that enable multimedia gpplications

portabil ity across different hardware plaforms.
Image-enabled database: Aswe enter the era of multime dia, one of the first thingsto do

is to enhance our exigting database records with al sorts of mixed media data types,
epecidly those that are in the form of digita images. This term labels that process.
Many organizations today are, for example, adding document images of actud invoicesto
their accounts payable records, digitized images of resumes and pictures to their
personnd records, and images of A corre spondence to their customer files. These
viste sources add vauable information to the traditiona database record, which

historicaly has been based solely on dphanumeric forms of data
Image extraction: From the realm of virtud redlit, this term refersto the high end of

position tracking systems, whereby video cameras are teamed with visua recognition
systemsto keep track of the location of virtud redity participantsin ther virtua

environments.
Image processing: Thisterm most generdly refersto the sci ence of interpreting digitd

images by using computers and computer graphics techniques. The discipline originated in
the rdaively spe cidized areathat deds with processing data acquired by remote sens
ing devices placed aboard satdllites or other spacecraft. With the onsat of multimedia

technology, the fruits of this discipline are finding wider usage throughout the compu



aer industry.
Imaging systems. One of the meat-and-potatoes activities of early multimedia gpplications

will bethat of converting our mass document storage standard from microfiche and
microfilm to the emi nently more ussfulb because it is more accessi bleb medium of opti cd
storage. The manufacturing process for achieving this new standard goes by the name
"Iimaging sysem." With such a system, paper docu ments are passed through a scanner,
which digitizes the document, to create a bit-mapped image of it. Sometime during the
process, the bit-mapped image is assigned keywords . The purpose of the keywordsisto
index the document, making it dectronicaly retrievable. The primary problem with this
gpproach to mass document storage is that the contents of the documentsarein a
hit-mapped form, and therefore are not themsalves searchable. Only the keywords assigned
to eachimagearein ASCI| (text) format. Thus, the 4 process of assigning key words
must anticipate al of the ways in which future users might wish to search the document
base. In other words, dl content of a given document not represented by the keywords

become the textua equivaent of alost treasure.
IMAIC ThestreT: These theme park establishments use large-for mat motion-picture film and

huge parabalic, metdlic projection screens. They seek to achieve avivid 3D, dmost
holographic, pan oramic redism for audiences. IMAX has become synonymous with the

concept of creating awrap-around or surround environment for entertainment purposes.
Inbetweener: With traditiond animetion, this term refers to ajob role wherein a person

is given the responshility of producing in between drawings, thereby creating, for
example, the sense of a character's motion between a beginning and ending posture. Many

of the paint sysems now provide functions for autometing this activity.
IndeoT: A software ver 8son of Intel's DVI compresson-decompres son standard, it is

ddivered in conjunction with VFW (Video for Windows). It is scaable, compatible across

platforms, and compressiblein red time.



Infomercids: Y ou know ‘em when you flip past 'em on the did: this rdaively recent
form of televison advertiang is characterized by ardatively long durationb commonly
running up to a half-hour in lengthD and by ardatively high proportion of in-depth
informa tion, often purporting to be scientific in nature. Many media futurists believe
that this form of advertising is a prototype of wha will be available en masse on the

information superhighway.
Information design: Thisfidd of communications design ex ploits the online reference

and presentation power of the computer to access and show information to the user in
discrete, defined units visudly segmented and organized so thet information is easy to

un derstand and use.
Information designer: An information designer is a profes sond technicd ¢

“mmunicator skilled in the methods, techniques, and toals of informeation design. It is

worthy to note thet an information designer is cgpable of working with various forms of

hypermedia applications and platforms.
Information superhighway: Thisis a phrase coined by the Clinton adminigtration to refer

to the emerging national communica tions networkD the NIl (Nationd [nformation
Infrastructure)® which will engble an ever increasing leve of communications of every
sort: data communications, personad communications, and, of course, mul timedia
communications. Mogt industry andlysts believe thet the In ternet is the prototype and

origin of the information superhighway .
Information visudizers. A relaively new advance in user in terface design under

devdopment at Xerox PARC, this technology gtrives to take traditiona aphanumeric forms
of data and convert them into 3D objects that the user can interact with in ways that

are perceptudly familiar. With visudizers, it is hoped that usersca Lh see their
information, touch it, and rearrange it, thereby achieving a degper, dmost tactile,

understanding of its structure.



Ingtruction cache: From the redlm of processor design, this term refers to a specidized
type of cache featured on some microprO cessors that enables faster execution by storing

frequently used in structionsin aform of memory thet is physicaly adjacent to the CPU,
Ingructiona design: Thisfidd of communications design ex ploits the ingtructiona

power of the computer. The emergence of in structiond design can be directly attributed

to the convergence of media and computing.
Ingructiona designer: Aningructiona designer is respon shle for designing

interactive forms of CBT (computer kbesed train ing) and multimedia gpplications. An
ingructiona designer, for example, works with end users to decompose knowledge and
tasksinto their condtituent concepts, skills, and procedurd steps, and then use that
information to design appropriate forms of prog Gammed in struction. It isworthy to
note that an ingtructiona designer are ca pable of working with various forms of

multimedia gpplications and platforms, including first generation CBT.
Ingructiona technology: In many respects, thisterm now has the same expansive meaning

to the world of education that the term multimedia has taken on with regard to the world
of commerce. Ingtructiona technology is an umbrelaterm that refersto any tech nology
used for training and education. In the literdl sense, then, a chakboard represents an

ingructiond technology. However, when used in the school market, thisterm generdly

refersto the burgeon ing supply of hardware and software solutions now crowding their

way into our schools.
Intellectud property: One of the mogt explosive topics of the information age, thisis

an umbrelaterm for the ownership rights that individuds have when they can demondrate
that they have added vaue to an information product. Actorsin afilm, ¢ 4 omposers of
mu Sic, programmers of software, and art directors of multimediainter faces are dl

examples of individuas who thudy add vaue. Their recourse for recording and protecting



their rights in this respect are embodied in the laws of copyright, trademark, or
patents, or some combination of these. With most multimedia products, because manY of the
markets are still smal and/or poorly defined, the entity that pays for building the

product will usudly be forced to induce the
development taent to Sgn nondisclosure agreements, most of which contain work-for-hire

provisons which trangfer al of the ownership rights to that sponsoring entity. Where
royaty payments are contem plated, a potentia thicket of problems awats, because
digitd media assats are so fungible, so readily subjected to dectronic forms of cut
andpagte, that downstream use of those assats will be nearly impos sible to track.
Stockfootage houses and purveyors of dip mediahave apartia sol - Eition to this
problem, in that they handle dl of the royaty arrangements for the various artists, and
relieve users of any worry about usage fees beyond those that are embedded in the
purchase priceb unless, of course, they willingly give those media assetsto others, who
use them for economic purposes without paying any pur chase price. Expect intellectua

property to be abonanzafor the legd professon in the age of multimedia
Intdligence augmentation: One of the gods of dl com munications media, but especidly

aopropriate in the age of multime dia, this term refers to the generd objective of using
computer mediato increase the capability of people to conceptudize, goproach, and gain

solutionsto complex problems.
Intelligent job ad: Often thought of as an ingredient inperfor mance support systems,

intelligent job aids are granular multimedia gpplications designed to leed alearner
through an interactive training session to solve a spedific type of jo  Ab-related,

procedurd problem.
Intelligent tutoring system: This is an expert sysslem whose domain of expertiseis

ingtruction. Such systems usudly contain an expert system relevant to the subject domain



the tutoring system is teaching about. The objective of an intelligent tutor isto engble
amachine to process both the concept to be taught and how best to present that concept

to the student.
Interactive cinema: This term refers to an interactive form of entertainment thet is most

closdly rdated to film. While both interac tivefiction and interactive televison have
abundant prototypes on the market, interactive cinemais very, very early inits
evolution. How ever, it is worthwhile to note that the New Y ork FIm Festival has been

offering awards in an interactive category for severd years now.
Interactive document: This is a document whose content or sequence of presentation can be

dtered through direct intervention by therea | der at thetime of reading.
Interactivefiction: Consdered by many to be the next mgor transformetion of our

gorytdling tradition, interactive fiction refers to the convergence of interactivity

and narraion. Interactivefictions are stories with branchpoaints, contingent subplots,
dternate outcomes, and thelike. Asthe various genres of interactive entertainment teke
shape, interactive fiction will be seen primarily as text-based content, whereas
interactive cinemaand interactive televison will be viewed as the interactive forms

that make use of high-end media such asfull motion video. In many respects, then,
interactive fiction stands in the same relationship to interactive cinemathat hypertext
stands with re gard to hypermedia. Still in its embryonic Stages, interactive fiction has

explogve potentid as a new medium, perhaps on par with mod ern film.
Interactive multimedia: Multimedia applications are not necessarily | interactive. For

example, arolling demo has dl the char acterigtics that we are coming to associate with
multimediab audio, imege, and possibly video, dl running on a computerd but, by de sgn,
possessss little or no interactivity. Thus, because there are some forms of multimedia
that are not interactive, it is considered by some to be aworthwhile exercisein

language to designate those forms that are.



Interactive televison: Mogt media industry futurists agree thet thisis the inevitable
near-term degtiny of home entertainment: a single device that merges the capatilities of
the computer and the television. Also referred to as the smart TV, this device will make
it passible for users to do such things as temporarily store filmsthat they have
downloaded from libraries supplied by public media ser vices; play interactive gameson
ther tdlevisons, without the specid attachments required by today's games such as Sega

Geness and | create, edit, and store one's own persona video productions.
Interactivity: The defining characterigtic of the emerging forms of education and

entertainment associ ated with multimedia gpplications and hypermedia applications, this
term refersto the ability of usersto communicate directly with the computer and have

conse quentia impact on whatever message is being created.
Interface: Taken initsmost general sense, thisterm refersto ashared boundary. In

computing, the term refers to the boundary be tween two subsystems or two devices. In

this more specidized con
text, the term refers to the device (called the interface) that matches these parts of

the system.
Interface agent: Can be defined as a character, enacted by the computer, who acts on

behdf of the user in avirtua (computer based) environment. The use of interface agents
implies an authorid effort to create computer based personae and, through their use, to
heighten the naturaness of theinte !rface, both in terms of cognitive accessibil ity

and communication style. Obvioudy, the fuller implementation of thisinterface design
drategy waits on further advancesin the fid of artificid intelligence known as

natura language processing, which seeks to imbue computers with the ability to spesk on

ahumean, con versationd level. Thisterm isroughly synonymous with “interactive agent.”
Interface design: Also referred to as human interface design or human-computer interface

design, this intellectua pursuit is rgpidly ascending to the status of an academic



discipline. Asthe term im plies, it has to do with designing computer interfaces that

make com puters easier to use. Originaly focused on issues having to do with screen
desigrb eg., the desktop metgphor that drives the Apple -|- Macintosh and Microsoft
Windows interfacesb the disciplineis rgp idly extending itsdlf to indude al issues

having to do with the input and output of information to and from the computer. In

essence, inter face design has to do with humancomputer communications. With the advent
of mixed media data types, thet isto say, with the coming of multimediaand its

progression into the marketplace, the potentid for extending the purview of this nascent
discipline would appear to be virtudly without limit. Expect colleges and universities

to be ac knowledging the legitimacy of this academic pursuit over the next decade by

cresting subdisciplines or even entirely new departments.
Interface paradigm: One o [f thetruly big termsin theindustry, it refersto the

dominant metaphor thet people encounter when interacting with the operating environment
of their computer. With both the Apple Macintosh and the Microsoft Windows environments,
the dominant metaphor has long been the desktop. The designers of these highly smilar
interfaces have tried to represent al of the ob jects with gppropriate metgphors from

the cornmon office environ ment. For example, files are represented as file folders, and,

in the Apple Macintosh environment, there is the well-known image of the trash can, which
is used to delete files. Many industry andydts be lieve that we will soon be reedy for a

new dominant metgphor, a new interface paradigm. Some of the early candidates are the
persond newspaper, which would ddiver informetion tailored to the individud's needsiin
apri  foritized format smilar to the headline-and column structure of the newspaper;

the geographic information sys tem (GIS), which would give dl information items a

geographic locationd as they actudly have in the red worldb and permit the user to pan



and zoom to get about to the desired locations in geo graphic space; and, the 3D
building, which is actudly an enlarge ment of the desktop metgphor that would provide a

more variegated set of sub-metaphors with which to access much larger knowledge bases.
Interframe codec: A form of video compression-decompres sion that works on the basi's of

eiminating the redundant components that occur between (as opposed to within) frames. To
date, these are the most powerful forms of codec, achieving compression ratios on the

order of 50:1 on up to 200:1. The MPEG (Motion Ficture Experts Group) standard codec is
an interframe technology, and works by, basicdly, looking forwards  %2and backwardsin
avideo stream and then recording only the information that changes during agiven

segment. Interframe codecs are said to be asymmetrical, because it is much more
time-consuming and expensve to encode (compress) the video stream than it is to decode
(decompress) it. This owes to the enor mous computationd resources that must be expended
to define the various visud patterns in a video sequence in terms of their degree of

change. Interframe technologies are often compared with the less pow erful, but also less
expensve, intraframe techniques, which lie a the core of today's most popular codec

gandards, such as JPEG (Joint Photography Experts Group).
Interlaced video: The way a Sandard television pictureis cre ated, interlaced video is

atechnique that can be described asfollows: atelevison picture is dravn onto the
picture tube by one or more eectron guns, which fire a stream of dectrons at the f

- ace of the tube one horizonta line a atime. The horizontd lines that make up the
arrays of pixelsthat comprisethe TV screen are referred to as scan lines. The eectron
gun draws dl the even lines firg, then goes back to the top of the screen and draws the

odd lines. This dternating pro cessiswhat is known asinterlaced video.
Interleaving: Thisterm refersto atechnicd srategy for laying down mixed media data

types on storage media, particularly on CD



ROM. With interleaving, as the term implies, one type of information is "interleaved"

with another, so that the two types can be physcdly dose to one ancther on the Sorage
device. The most common ex ample occurs with digital video and audio deta types, each of
which has its own unique format and therefore must be stored as separate files. They are
often interleaved when they arelaid down on CD ROM because this storage strategy makes
it eeser to synchronize the picture and soundb as, for e | xample, when lipsynching.

This strategy is made necessary by the fact that transfer rates on most digital stor age
devices (especidly CD-ROM) are il rdaively dow when com pared againgt the demand

to load both types into computer memory o thet they may be played in synchronization.
Internet: The successor of an experimenta network built by the U.S. Department of

Defense in the 1960s, this communications sys tem links et least three million computers.
A good poartion of the con nections belong to universities and research and devel opment
organizations. Today, many users connect to the Internet by phone (modem) to share
information or tap into many rich data banks. Also known affectionately by Internet users

as"The Net."
Interoperability: This polysyllabic tongue-twister amply refersto the system design

feature wherewith a system can operate on sev erd different computer hardware platforms.
Interpolation: Used in its most generd sense, this term refers to the process of

introducing or in 3 serting additiond val ues between the exiting vauesin a series.

The processis used frequently in computer graphics, especidly in color shading and

various codec techniques. In amore specific sense, thisterm is now used to describe any
form of motion compensation (j.e,, tempord codec) in which aframe is constructed during
decompression basad upon the difference in in formation between the origind frame (which
is determined during the compression process) and both its previous and subsequent key

frames. This processis dso known as forward and backward predic tion, and tendsto be a



very expensive, CPU-intensve process that requires off-line compresson usng mainframe

computers.
Interprocessor communicetions. Thisterm refers to data communications that occur between

two processors within the same computing system. The integration of DSPs (digital sgnd
proces sors) into the persona computer to handle the onerous processing requirements of
the various media types has made the issue of interp 3 rocessor communications of
particular importance to multime dia computing. The future of media-oriented,
interprocessor commu nications seems to be headed toward the use of specidized operating
systems (such as Spectrum Microsystems SPOX) designedto handle the persond
computer-DSP connection. Over time, these program ming effortsb and the interprocessor
communications they make pos shlebw ill make it increasingly easy to add new media

capabilities (e.g., voice recognition) to the persond camputer.
Interrupt: From the world of software engineering, an interrupt is a procedure whereby a

program that is currently running on acom puter istemporarily suspended so that the CPU
can devote its time to process another program that has been determined to be of higher
priority. It is sort of like rdaxing in a colleegues office and then being summoned by

a superiorb the process of rdaxing becomes in terrupted by the higher priority task of

making aliving. )
Interrupt driven: Thisis a software structurethat  Ouses inter rupts to determine

what tasks can run and/or be given control of the CPU.
Intraframe codec: Thisisaform of video compression-de compression technology thet

works by diminating redundant infor mation within the frames that make up avideo
sequence. The very popular Motion-JPEG standard is based on intraframe and achieves
compresson ratiosin the range of 20:1 up to 50:1. Intraframe tech nologies are often

compared to the more powerful interframe codecs, such as MPEG (Motion Picture Experts



Group). Theinterframe tech niques are much more expensive because they are asymmetrica,
re quiring powerful computers (mainframes) to perform the encoding process. In contrad,

most of the intraframe codecs can be cbnein red time, i.e, on thefly.
I/O: One of the earliest, and <till most standard, of computer acro nyms, 1/0 stands for

input/outpuit. It represents amost fundamenta truth about computers, which isthat they
cannot survive as dosad sysems, but rather mus somehow receive input from the world,
and, through the magic of digitd processing and the programmer's inter vention, provide
useful output. Traditiond 1/0 devices indude the keyboard and mouse for input and the
monitor for output. Aswe sail into the age of multimedia, 1/0 devices will become
increasingly ori ented toward the mixed media data types of image, grgphics, animation,

audio, and video.
Iridium Project: One of the mgor new telecommunication de velopments of the 1990s this

project is being carried forward by Motorola and involves the development of a system of
amdl sad litesthat operate in low Earth orbit, providing worl dwide persond
communications services. It dso complements exigting systems by providing telephone

sarvice where it does not exist today.
IRIS: Stands for Indtitute for Research on Information Systems, an organization located

a Brown Univerdty in Providence, Rhode Is land, that has been responsible for much of
the groundbresking re - search of hypertext systems and graphical user interface (GUI)

design.
Irisout: Isaspecid video effect in which a series of masks con taining circles of

diminishing size obliterates the action.
ISA Bus The ISA slands for industry standard architecture, and the term represents one

of the foremost bottlenecks in the computer industry today. The ISA bus problemis
particularly acute with mixed media data types, like digitd video, and owesits origins

to the one of the most common of al praolems associated with computing: func tiond



obsolescence. Designed during the initid generations of per sond computers, the ISA bus
is badcdly the expanson bus on a PC into which users plug expansion boards for

purposes such as atach ing periphera devices (a CD-ROM player, for example) or
enhancing machine performance (e.g., accelerator boards). Inasmuch as it was designed
during the era of dphanumeric computing, the I1SA bus has avery limited bandwidth, only
8MHzor so 1. When trying to accom modate multimedia applications, such as digita
video or compound documents, the ISA bus smply gets clogged up, creating a mgor
performance problem. One of the most common responses to this problem today isthe local
bus solution, which bypassesthe | SA bus, routing data through the bus thet is attached

to the computer's CPU.
ISDN: Stands for integrated services digita network, an end-to-end digital service that

is standardized throughout the world. Among other accomplishments, ISDN may help do away
with mogt (if not al) forms of andog transmission, which today is demanded by the

(twisted pair) copper wire, last-mile loop of the telephone network. Y ou might think of

ISDN asadigitd socket onthewal, just like the ectric power socket, that transmits

and accepts digitd streams of bits. ISDN could be akind of universa service for

digital forms of information. Owing to its much greater bandwidth capabilities (carrying
capacity), ISDN m  Gay become the transmisson network for a variety of interactive

multimedia services,
|SO: Stands for the International Standards Organi zetion, agroup composed of the

nationa standards organizations of its member coun tries. Asthe nameimplies, the 1ISO
seeks to establish warldwide quality standards. The 1SO has defined standards for data

communications, most notably, the 1ISO mode for OS (Open System Interconnections)
Isochronous digtribution: From the chalenging world of net worked video, thisterm

refersto digita forms of audio and video that are guaranteed to arrive a the same



time. It isadrategy for network ing video that separates the audio and video channds
from other datatransmissons to avoid the interference that leads to errors and alack

of synchronization.
ITD: Stands for interaura time differences, atechnica term that comes to us courtesy

of thergpidly advancing world of 3-D sound. ITD is one of the key HRTFs (head related
trandfer functions) and ref - &ers to the obvious fact that saund which originates from

one sde of the head (as opposed to coming from directly in front of or behind the heed)
will reach the listener's ear facing the sound source. ITD is used to perceive sound
direction and has become a critical eement of effortsto create realistic sound
environmentsin virtud redity systems where the participants are permitted to move

around, thus chang ing the orientation of their heads.
IVD: Stands for interactive video disc, and is aterm that, histori caly, hasbecome

associated with a particular platform strategy for delivering interactive video. It

refersto a platform that combines a persona computer with alaserdisc. As such, it dso
refersto thefirgt generation of interactive video platform. Most industry experts be
lieve that the laserdisc is degtined for technologica extinction and that CD-ROM, or
some other type of dl-digitd media, will cometo replaceit for ddivering in

+eractive video.
Jaggies: Thisdang term refersto diasing, perhaps the most widdly recognized artifact

of digitd media This distorting effect is most evident on low resolution displays,

where the outlines of objects take on a jagged gppearance that slhouettes the square
shapes of the pix esthat form their boundaries with the rest of theimage. Inalow
resolution picture of amountain range, for example, the edge be tween the mountains and

the sky is apt to gppear jagged as aresult of possessing this artifact.
JBIG: Stands for Joint BiLevel Image Experts Group; this an dards organization is



related to, though much less wel known than, JPEG (Joint Photography Experts Group) and
MPEG (Mation Pic ture Experts Group). It was formed to addressissues related to com
pressing "one-bit," bilevd, black-and-white-images such as afax machine might send or a
digita scanner might creste from a page containing black text on white paper. The
gandardstha | emerge from this group will serve the industry segment focused on the

conver gence of fax, copier, and laser print technologies.
JFIF: Stands for JPEG File Interchange Format, an image file for mat based on the JPEG

(Joint Photography Experts Group) standard for compression and decompression of images.
Job aids. From the world of ingtructiond design and CBT (com puter based training),

these are rdatively smdl, granular devices de signed to prompt user performance
reldive to specific, job-rdated tasks. An ingructiond designer may develop job ads,
adso known as quick-referenceads, to avoid the time and expense required to develop

memorized responses.
Joydtick: This remote control device for a computer, which looks and operates much like

the gearshift for acar, is often used in video and arcade games. As home interactive
media come of age, variations on the joystick, such as CD-I's so-cdled "thumbstick,”

are gt to become increasingly popular.
JPEG: Stands  Afor Joint Photography Experts Group and has come to be synonymous with

the compression standard for still images de vised by the same organization. This

compression technique rdies upon DCT (discrete cogine trandformetion), as do many of the
other most common codecs (e.g., MPEG [Moation Picture Experts Group] and H.261). JPEG is
an intraframe, as digtinct from an interframe, codec, meaning thet it deglswith

compressing single frame sources of contert, rather than motion picture sources. While

the actud com pression achieved depends on the frequency content (or colors) of the
compressed image, canpression ratiosin the vicinity of 20:1 aretypi cd for PEG

encoding.



Juke box: Thisis an increesingly prominent form of mass storage device often used for
image processing systems, wherein multiple CDs or digita tapes are held in separate
dotson acarousd or eevator type of container, with individua storage units being
brought un  der the read head by some form of robotic device as the information it
containsisrequested by users. In today's market, it is not uncommon for this form of
near-line storage device to have as much as one terabyte of storage capacity. Even with

systems this large, access times do not typically exceed 10-100 seconds.
Jump cut: From the world of film and video, thisterm refersto edit points between

camera shots that change the scene of action @ ther between extremely different or

extremedy smilar shots.
KadedaLabs Edablished in 1991, thisjoint venture of com puter giants IBM and Apple

was created to execute the mission of developing standards for multimedia products that

gpan the persond computer, consumer eectronics, and communicationsindusr  6ies.
Karaoke: Now one of the more popular gpplications for musicaly oriented CD-ROM titles,

thisterm refers to any entertainment prod uct whaose primary purposeisthat of inspiring
the audience to sing dong. The better systems, which might be found on videotapes,
laserdiscs, or, of course, CD-ROM, display thelyrics, aswdl as pos sbly even graphics

and/or video dips.
Key frame: A term used in conjunction with motion compensation forms of video

compression, a key frame is a baseframe that has not been temporaly compressed, but
rather serves as a base against which the change, or delta, e ements of subsequent frames

aremeasured.
Key grip: From the world of film production, this term refers to the individua who

manages the grips, who are the people respon sible for moving equipment, props, costumes,

~and thelike.
Keywords. With regard to hypertext systems, keywords represent a subclass of link where a



word is highlighted, or in some way de noted as specid. By dlicking on that word, the

user istaken to an item of information associated with it. The most common example
occurs where clicking on akeyword gpens atext window in which that word is given a
dictionary-gtyle definition. However, keywords are used for many other purposes,
epecidly those rdated to connecting (link ing) one document section with areated

section of another docu ment. A prime example of thisis where dicking on aname keyword
takes one to biographica information about the named person |o cated a some other place
within the hypertext system. Keyword is a term aso frequently used in the related area
of text search and retrievd, where it refers to terms that are drawn from a document ow
ingtot ©her assessed vadue for characterizing or summarizing the overa content of

the document. In this search and retrieva context, key words are placed in some form of
heaeder record offered up to the search engine as amore compressed, and therefore more
efficient, item to be scanned for matching the document's content againgt the user's

interests.
Kiosk: One of the mgor early gpplications for interactive multime dia, kiosks make use

of multimedia technology by encasing the nec essary delivery platform in some sort of
architecturd structure Typicaly deployed in sand-donefashion, i.e., without any

human accompaniment, most kiosks hide everything from the user but the computer screen
and employ touch screen technology to enable inter action with their programs. The

building or campus directory is atypica example of how kiosks are used.
Kinesthesa Thisisthe sensation of movement or strain in muscles, tendons, or joints.

Thisphysc zd sensation isthe god of mogt of the high-intensity amusement

attractions.
Kludge Thisisadang term for an awkward and unsophisticated implementation of

technology. Early interactive video workstations were, for example, often patched



together by joining incompatible devices never intended for such use. Walks through early
computer trade shows (circa the early 1980s) would typicdly yield for the acute listener
frequent grumblings about what "kludgey” systems these in teractive video workgtations

were.
Knowledge engineering: Thisisthe art of building expert systems by working with subject

meatter experts to codify their knowledge.
Ladder of chalenge: A concept stolen from the world of aca deme, thisterm refersto a

common gaming strategy whereby as soon as a player masters the challenges presented by a
game a one levd, the gaming logic automaticaly upgradesthe  édifficulties of the

chd lenge to anew and heightened levd. The purpose of thislogic, of course, isto

sudtain interest and induce the player (dso covetoudy viewed as a consumer) to stay

with the present game, rather than moving onto that of a competitor. Fortunately, this
concept has aso been extended into the realm of educationd software, whereit is used

to produce what are caled "adaptive learning systems” which are programs that attempt

to match the level of academic difficulty to the learner's demondrated leve of <kill

and knowledge.
LAN: Standsfor locd area network, awidely used term which refersto data

communications networks that span a physcaly limited geo graphic area (less than 10
km); are implemented using some type of switching cgpability and high bandwidth
communications on ardatively inexpensve medium such as coaxid cable; and are owned
by theuse ¥, as opposed to usng public (eg., public switched telephone network)
communications facilities. With the onset of multimedia, agreat ded of pressureis

being placedon the LAN producer commu nity to add both grester transmission bandwidth

and greater central (Server) storage capacity.
Laser: One of the dominant technologies of the information age, alaser is adevice that



generates light in which dl of the photons are exactly in step and produce a coherent
beam. Laser light has one wavelength and is more easily controlled than other kinds of

light.
Last-mile loop: This term refers to the transmission media that meke up the find

segments of the telephone and TV networks, i.e., those low bandwidth segments that
actudly connect the globa and nationd networks to our homes. For along time, the
last-mile loop has been viewed as a prohibitive bottleneck with respect to deliver ing

high bandwidth, high-quality media services such as pictur - T ephone and movies-on-demand
into the home. In the phone system, the bottle neck isthat last bit of copper wiring

that connects the Public Switched Telephone Network to our residences. With regard to
cable TV, thelast-mile roadblocks are the long cascades of amplifiers thet run from the
cable company's transmisson headquarters to the home, boogting the signd every
quarter-mile or so, and frequently introducing dl sorts of dectronic noise.

Traditionaly, media futurists have believed that it would take amassive invesment in
residentidfiber optic con nections to make the likes of point-to-point interactive video

and HDTV (high definition tlevison) possible. However, recent innovationsin
compression technology have paved the way for possibly using the existing stock of
last-mile mediato carry at leest the first generation of home interactive mediainto our

living rooms.
Large format scanner: Thisisatype of scanner used for scanning engineering drawingsan

i d other large documents too big for standard sheetfed and flatbed scanners.
Lasardisc: Thisterm refersto aform of optical storage that is very much on the wane.

Mot indudtry critics believe thet it is being replaced gradudly by CD-ROMtechnology.
Like CD-ROM, laserdisc soresinformetion in an optica format, i.e.,, onethat reieson

patterns of pits and lans burned into the disc surface, and that is reed by a heed that



is sengtive to the reflectance values that ocaur when alaser beam is bounced off of
that storage surface. Unlike CD-ROM, which em ploys an dl-digita format, laserdisc
doresitsinformation in an analog format. Hence, laserdisc is not nearly as compatible

with the computer environment asis CD-ROM.
Latency: With reference to virtud redity (VR), thisisameasure of the time between

when aperson movesin avirtua world and when the computer governing the virtua world
registers that movement. In systemsthat are primarily visudb asmost V- R systems are
todayb thisterm is dosdly associated with frame refresh rates. Obvioudy the key to
successin digolaying the computer-generated imagery that these systems rely upon is low

latency and high frame refresh rates.
LBE: Standsfor location based entertainment, which is the primary use of surrogeate

travel technologies for entertainment purposes. Thisterm is now being gpplied to the
theme park uses of surrogate travel such asthose embodied in virtua ridesand IMAX

Theatres.
LCD: Sandsfor liquid crystd display, argpidly evolving form of computer display. LCDs

are popular with users and manufacturers of smal machines owing to their low power
demands and light weight. LCDs differ significantly from CRTSs (cathode ray tubes), the
most common form of video playback device, because they are light modi fiers, or valves,
rather than light producers. They typicaly consst of two smal panes of glass, between
which - areavad aray of cdls, dso referred to as pixes, which contain aliquid

crysta substance. When no electrical current is sent to an LCD pixd, the crystasare
oriented in a particular direction, blocking light from passing through and thereby

causing thet pixe to remain dark. When asmdl dedricd current issent to acdl, the
crysd's orientation is dtered, dlowing light to pass. The patterns formed by these

eectricaly manipulated pixels are what creste the images we see on an LCD screen.



Learning styles. From the world of learning theoryD and, more recently, from ingtructiona
desgnb thisterm is used to describe a classification schemethat is based on the
redlization that people learn in widdly varying ways. One group of peoplemay i learn
better, for example, by working through related tasks with other people, while others may
be better able to master the same content by reading from an indruction manud in
solitude. Some people learn more from whet they hear, while others excd in learning from
what they see. Being able to determine learning styles by observing learners using a par
ticular piece of educationa soJware is one of the more ambitious gods of contemporary
ingructiona design. Progressin this area of research will servethe larger god of

individuaizing multimedia con tent relative to the specific needs of the user.
LED: Stands for light-emitting diode, a device used widdy + for a broad number of

goplicaionsin the world of computing and eec tronics. LEDs are basicdly transmisson
cdevices, in that they emit pulses of light energy in response to various sorts of

gimuli. They are usudly coupled with photosensors, which serve to convert light en ergy

to dectrica energy to be used, for example, to create the logica, digitd patterns of
computing devices.

Levels HV: Refersto levels of interactive videodisc; see Vdeo disc levels.

Life quality: As Walt Disney was pushing the world of cartoon animation to new levels of
qudity with hisfeature films (e.g., Show White and the Seven Dwarfs), thisterm emerged
in the press to describe the effect his obsession with redlism and detail had on audi

ences (and criti Qcs). For example, he was reputed to have sent dl of his animators

through seminars and coursework in anima anetomy in advance of the making of Bambi.
Light pen: This handheld device detects light emitted by dements comprising the picture

on the screen. It can, for example, detect the presence of lines or points.
Linear: Asin "linear video," thisterm refers to the dominant mode for producing media

for at least the last severd centuries. In fact, not since the ord storytelling



tradition waned as our primary mode of ddlivering socidly sanctioned stories hasthe

linear tradition received any condderade threst to its hegemony. However, with the
gpparent imminence of interactive media, that unchallenged dominion is now in doubt® and
the implications are potentidly staggering. To under stand these implicationsit is

necessary to exa £mine the ingrained hab its of mind that dictate the behaviors of

those who produce linear media. For example, with linear, dl segue, or branching,
decisonsd such aswhat scene follows another, or when a particular scene should end and
its successor beginb are left entirdly under the author's (director's) control. With
interactive, most of these branching deci Sons are transferred to the user, who now
becomes a participant in a medium that can be characterized asaform of shared
authorship. The big question that is raised by thisimpending chdlengeto lineer me dia
isjud this will the same people who have made a living (afor tune, actualy) making

linear media be wdll suited to producing interactive? Think about it.
Line driver: From the world of data communications, thisterm refersto asigna

converter that conditions asignd to ensure rdliable transmission over an extended

distance.
Linelevd inp +uts From the world of audio production, this term refersto inputs

meade to arecording device that originate from another €l ectronic source, such asatape
deck, VCR, or CD player. Thisform of input is often contrasted with microphaneleve
inputs, which originate from natural sources and, as the nameimplies, are captured to

eectronic storage through a microphone.

Line segment: In vector graphics, this term refersto the portion of aline bounded by
endpoints.

Link: With regard to hpertext, this term has a quite specific mean ing. It refersto an

icon, or other vishle hot spat, that makes a conne
tion between one location in a hypertext system and another location. Links are based on



some sort of association between the origin and the destination. The icon that denotes a
link is lsudly styled to repre sent the conceptud badis of that connection. For

example, in ageo graphic portion of ahypertext sysem, amagnifying glassiconmi §
ght be used to indicate the avallability of azoom link, i.e,, alink that shows some

portion of amap in greeter detall.

Linked list: Is a data structure in which each dement points to the next dement.

Lipsynch: From the earliest days of film and TV, lipsynch refers to the synchronization

of lip movements on screen with the voca sounds of the soundtrack. Lipsynching confronts
arenewed chdlengein theworld of digitd video, where techniques such as the interleav
ing of voice and image on disk must be usad in order for the computer to access these two
disparate, memory-hungry forms of data quickly enough and in close enough proximity to

one another to achieve the desired synchronization effect.
Locd bus. From the world of processor design  agthisterm refers to an emerging tweak

of standard persona computer architectures de signed to speed the processing of the
massive amounts of data that accompany multimedia applications. A number of loca bus
designs have come to the market in an effort to address the processing de mands of
multimedia technol ogy, the two maost dominant to dete being VESA's (V 1deo Electronics
Standards Association) VL -bus and Intel's PCI (Peripheral Component Interconnect). Local
bus circuitry speeds the processing of media-intensive deta types by transferring data
directly to the system processor using a broader data path so that faster throughput can

be achieved Gthan on the treditiond system bus of PCs (e.g., the 16-bit ISA bus). In

al likdihood, the loca bus will beremembered as amomentary annoyance and minor
footnote in the computer's transformation from being just a computational machineto

being an interactive multimedia machine.
Locdlization cues: This term is used with respect to 3D sound to describe the locdizing



effect created when sound arrives at one ear before the other. These cues enable human

ligenersto creste an audio picture of their environments.
Lofting: Thisterm refers to an interactive graphics technique in which the third

dimengon is obtained from a 2D representation. A good example of lofting would be the

creation of a 3D image from the elevation contours contained in a topographic map.
Logica assets. As opposed to the media assats of amultimedia 1 gpplication, thisterm

refersto the branching, performance assess ment, and other software design features
that, taken together, supply a program with its sense of having intelligence. Generdly
speaking, in today's multimedia market, high-end gaming and smulation pro grams possess

the strongest logica assets.
Long document handling feetures: In the early days of desktop publishing, mogt of the

programs advertised under this moni ker were ill-equipped to handle large documents such
as books or magazines or |ofty proposas; they were better suited to handling the company
newdetter. However, with time and market pressure, these programs have taken on aset of
features that makes them well quali fied to work with large or long documents. These
features include automatic tables-of -contents, autometic back-of -the-book indexes, fa
clitiesfor chaining multiple documents, and the like. The gppear  » ance of these

features represents a maturation of the eectronic publishing industry. The next mgor

push for this industry segment will be the festures associated with ERD (electronic

reference docu ments), such as hyperlinks and full -text search.
Long shot: From the world of film and video, this term refers to a camera shot with a

vantage point reldively far from its subject. An aerid view of a cityscgpe would be a
prime example of along shot. Thistype of shot has been most commonly used a the
beginning of movie scenes to establish the locale or atmosphere. The long shot is often
held in contrast to the dose-up, which is used to provide inti macy between subject and

viewer.



Lossy compression: Refersto agroup of compression tech niques that sacrifice exact
reproduction of data for better compres son. A common example of alossy compresson
technique is the MPEG (Mation Picture Experts Group) standard for motion video 1
compression, which achieves ratios on the order of 100:1, al the way up to 2,000:1, but
sacrifices quite a bit in terms of image quality. A second common exampleisthe H.261

sandard, used for video tele conferencing.
Luminance The intendity, or brightness component, of an eec tronic image. By itsdf,

luminance creates an image in black, gray, and white. With color television, it is

combined with chrominance to
creste a color image. Because the human eye is more sensitive to luminance than it isto

chrominance, when it comes to compressing color digital images, more is done to reduce

the chrominance content of the image than is done to diminate the luminance information.
LV ROM: Thisterm stands for laservisonb read only memory, alaserdisc format developed

by Philips UK in conjunction with anum ber of other mediaand computer interessin

1986. Theformat ac commodates andog video, digitd audio, and digitd data
Magnetic postioning sysems. Thistermre  ¢fersto the pri mary position-sensing

technique used in virtud redity (VR) research today. The underlying concept of these
systemsissample. Electrical current sent through a coil of wire generates amagnetic
field oriented dong a single axis. Conversdly, when a coil of wireis exposed to a
magnetic field, an dectricd current is generated which is proportiond to the fidd's
drength. The closer to the axis of the magnetic field, the greater the eectric charge
generated. Then, if you mount three coils of wire a right angles to each other and feed
them dectricad current, the coils create magnetic fields dong three axes. And if you
move a second three-coil set through these magnetic fidds, it produces three distinct

ectricd charges depending on its position and orientation. It isthen possible to



process these va ues mathematicdly to provide position (X, y, and z) and orientation

(rall, pitch, and yaw) informa @ tion about the sensor. All of this magnetic magic
meakesit possble for aVR system to track the movement of objects through a virtud
world. Thefirgt, best known example of this three-coil, magnetic system is the Polhemus

Tracker.
M agnetoencephlamography: Perhaps one of the longest words in the English language, this

term refersto afuturigtic, perhaps frightening form of computer input now being
contemplated in some research labs. Based on medicd brain scanning, the concept is that
scientists will be able to measure the dectromagnetic sgnas coming out of your brain

and match them with amap of what previous brain scans revealed. One of the hopesis that
we might be able to teach computers to recognize certain types of brain activity. Going
beyond this, it is theoreticaly possble that particular thoughts cregte distinct

patterns of brain activity, and that the equivaent of MIDI (musicd indrument £

digitd interface) wave tables could be filled with recorded thought patterns such that

the computer could read the human mind. Scary thought.
Markup tags: Used by tagging languages such as SGML (stan dard generdized markup

language) and HTML (hypertext markup language), markup tags enable users to embed

specidized publishing and document formatting characterigtics within documents.
Mass deployment: This generd term is now gaining avery specific meaning: it is corning

to represent that awaited moment in our nationa future when we convert our
communicationsinfrastruc tul eéD ourNIl (Nationa Information Infrastructure), if you will
B from one dominated by the traditiona andog set of technologies to one governed
primarily by digital techno hlogies. When this occurs, dl of the now -anticipated forms

of information and entertainmentd such as VOD (video on demand), the virtud mal, even

the persona news paperb will move from the status of blue sky to redlity.



Mastering: Thisterm is used most commonly in reference to a critica step in the process
of producing a CD-ROM. Astheword implies, it refers to the process of creating the disc
from which dl others will be produced. It involves the burning of pits and lansb the CD

equivdents for binary datab into the photoresistent surface of the master disc.
Matte: From the world of traditiond film and video, this produc tion tool is essertidly

amask. There are two types: the female mask, which isthe character or object
photographed over ablack background; and the male mask, which is a slhouette of a
character or object shot on a white background. W 6hen applied to the redm of DVE
(digitd video effects), this term refers to the two-plane effect, in which ade fined

area of the front plane is made trangparent, revealing the image on the back dane.
MCC: Stands for Microdectronics and Computer Technology Cor poration, a consortium of

American high technology firms established in 1982 to share technologica innovations for
the purpose of ward ing off the competitive ondaught of Japanese firms. Located in Aus
tin, Texas, the founding corporations of MCC include Digitd Equipment, Motorola,
Nationa Semiconductor, Advanced Micro Devices, Honeywdl, Martin Marietta, and Bell

Communications Research.
MCITM: Thisterm stands for Media Control Interface, and it refersto amultimedia

software utility in Microsoft Windows. It is used to pro vide standard methods for
accessing the various devices that one as sociates with multimedia delivery platforms,

Asuch as CD-ROM, laserdisc, and the like through the Media Player.
Mediaassets As opposed to the logica assets of amultimedia gpplication, thisterm

refersto the video, audio, and text eements that together convey the media production

vaue of a program.
Mediaintegrators Thisterm refers to the low end of software tools used to build

multimedia presentations. When compared againg the high-end authoring systlems, media

integrators seek ease of use asther primary god. Examples in today's market include



Macromedias Action! and Interactive Medias Specid Ddlivery.
Media Lab: Founded in 1985 & MIT by Jerome Weisner and cur rent director Nicholas

Negroponte, this center receives fame for the research it conducts on the future of
communications technologies The founding concept of the Media Lab was a bdlief in the
inexorable merger of three previoudy separate and distinct indudtries: broadcast and
mation picture, print and publishing, and comp ~ uters. The center is funded mostly by
grants from corporationsand governments, al of whom hope to see the future of

communications 30 or o years down the road.
MediaPlayerTM: Thisis a software utility in Microsoft Windows that is the main

interface to the MCl. It utilizes V CR-like buttons to control remate devices, such asthe

CD-ROM player on the MPC (multimedia personal compuiter).
Memex: In 1945, Vannevar Bush wrote an article entitled "As We May Think," and many

people hold it out astheinaugura work of theinformation age. In that article, Bush
described a machine, which he referred to as a memex, that could be used to browse and
make notesin avoluminous online text and graphics system. The memex con tained alarge
library of documents aswell as persond items such as notes, photographs, ard sketches.
Thisimaginary machine was to have severa screens and afacility for establishing a
labeled link between any two points or nodesin the library. The memex isan  Robvious

an cestor of the concept that we today refer to as hypertext.
Memo fied: From the world of database design, the memo fidd is a design feature that

enables usarsto place fields in records thet can recelve data of widdly variable Sze or
length. With traditiond deta base design, data fields have a maximum length specified in
the database's data dictionary. For example, aname fiddd might be de fined in the data

dictionary as having afixed length of 30 characters
This means thet the designer of that detabase anticipates thet no name will exceed 30

charactersin length. Virtualy al of the fields spedi fied for the typical databese



possess this type of length specification, which provides pre-determined structure to the
dataand makesit easer to manage. The memo fidd was introduced to account for thein
creasing tendency for usersto want to add informetion to a detabase thet is of

condderable length, and thet variesin Size, so thet it is nearly impossibletoan 3

ticipate Sze with any degree of accuracy. The firgt such incidents of this must have

been "memos’ that people wanted to add to data records, asin adding amemo to an
accounts receivable record that explains why a particular customer has been extended
credit. With the advent of mixed media data typesb of audio, image, and videob the need to
add informetion that varies widdy in 9ze/ magnitude is going to grow dramétically.

Thus, to many the memo field is viewed as apoint of entry for extending the capatilities

of traditiona database management tools and systems into the age of multimedia
Menu: Perhaps the most basic dement of graphical user interface (GUI) design, the menu

isapulldown ligt of functions available in a software goplication.
Metadata: Isinformation about adatafile that is dso part of that file. Typicd

examples would be the name of thefile, the date of gen eration, satigtica information
about the data, and so forth. As mixed mediadatatypesand the  — r assorted codecs and

media handling rou tines proliferate, this sort of information will become a critica por

tion of the media filés metadata profile.
Methodology: In theworld of computing, a methodology is a defined, Structured gpproach

and process to developing a software gpplication throughout itslife cycle. A typica
processinvolves andy ds, design, evauation, development, ingalation, and
maintenance. Within these phases, various roles (players, such asthe indructiond
desgnet; the programmer, and the information designer) interact and perform specified
activities to creste process deliverables (i.e, docu ments that define and describe the

goplication as it isin the various stages of its development, such as the requirements



document or the design statement) that will eventualy culmingte in the gpplication
itsdf. It is hoped that developers of multimedia applications and hypermedia

applicaions will follow amethodology to help i ensure product usahility.
Microphone level inputs: Refersto forms of audio input thet originete from netura

sources and are captured to storage through a microphone. Thisterm is often contrasted
with linelevd inputs, which refer to inputs that originate from other eectronic

sources, such as VCR, tape deck, or CD player.
Microwave: Refersto the following: 1) radio transmission which uses very short

waveengths; 2) a high bandwidth facility that pro vides line-df-9ght redio
communications and thet requires repester sations to be placed every 40 km or s0 because

of the curvature of the earth's surface.
MIDI: Stands for musicd instrument digitd interface and represents one of the most

powerful early innovations in multimedia technol ogy. MIDI is both an interface used for
connecting MIDI instruments and a music description language that reproduces insrumental
sound (just as PostScript by Adobe Systemsiis a page description language used to cregte
printed  +and other graphic output). The technology is based on the andytica
decompodition of sound into its fundamentd and dectronicaly reproducible dements.
There are two types of MIDI synthesizers, the devices used for cregting eectronically
generated music: FM synthesizers, which use oscillators to reproduce sound waves, and
sampled sound orwave table technology, which uses digi taly recorded samples of
ingruments. Commeands from the MIDI de scription language tdll the synthesizers what to
play. MIDI devices assign different instrument sounds to different channels and use those
channelsto play back or record MIDI songs. Because MIDI devices use asymbolic
representation of sound which then generates a syn thesized version of that sound on the

fly, rather than the space-hun gry, digitized equivaent, this technology represents a



powerful form of audio compression. Using MIDI, an hour of stereo sound can be stored in

less than 500K.
MIPS: Stands for mil - Olionsof instructions per second and is the stan dard measure of

processor speed in the computing world. In the early 1990s, persond computers are
equipped with microprocessors that operate in the 20 MIPS range. These speed levels,
though impressiver will need congtant improvement if the persona computer isto be suc

cessfully migrated into interactive televison.
Mix: Infilm and video, the mix is a recording sesson during wnich dl the tracks for

didogue, music, and sound effects are combined onto a single master.
Mixed media data types. This phrase has emerged as an other way of referring to the

redization thet information processing must now be inclusive of the nontraditiond, high

bandwidth sources of datab namely, audio, image, and video.
Mode This very generd® some would say overusedb term refersto "one among severd

dterndive methods of operaion.” Being a classficatory term, each mode has some

characterigtic or set of char acteridtics that setsit gpart froma ~ nother mode.
Modd sheet: Used extensvely in the world of cartoon and fea ture animation, thisisa

group of drawings showing various views of a character, designed to show the animators
and ass stants how the character is to be congructed. In many respects, the modd sheet
il ludtrates an object oriented gpproach to animation, inasmuch asit isolaesthe

characters as objects from their immersion in a story.
Modem: A contraction for modulator -demodul ator, this term refers to a data communications

trandating device that links a computer to atelecommunications network (usudly the
public switched telephone network). A modem converts the digitd signas of acomputer to
analog sgndsfor transmission over the telecommunications network, and then converts
those andog sgnds back to digita when they ar rive a their degtination. It is

generdly beieved that as we enter the age of multimedia, the demand for modems may wane



asdl-digita transmission mediagradualy replacethe older s Biock of andlog de
vices. Thistrend will be precipitated by the immense demand for carrying capacity levied
by the mixed media data types, such asim age and video. Modems are Smply not equipped

to handle the mam moth files associated with mixed media
Modular WindowsTM: A subset of the popular Microsoft Win dows graphica environment

meanufactured by Microsoft, this prod uct is amed at the emerging CD-ROM player TV
accesory market. It is designed to be controlled by a TV viewer wielding aremote
control, and thus offers larger screen fonts and has a different look and fed than its

parent, Windows. An early user of Modular Win dowsis Tandy's 1i7S (Visud Information
System) player, which is being sold through Tandy's Radio Shack stores as adirect

competitor to the Philips CD-I system.
Moire effect: This term refers to a noticeable pattern of wavy, regularly spaced spots

that results from the nearly parald dignment of the axes of two superimposed dot scre
@ens. In the world of color printing, this effect is congdered highly undesirable

because it re duces the darity of the printed image.
Morphing: A specid effects technique of fairly recent vintage, morphing is the now

familiar visud process whereby one object blends into another. Now abundantly usadin

television, whenever one sees an object such as aface blend quickly and seamlesdy into
another object, such as another face, the technique being used is that of morphing. Drawn
from the word "metamorphogs” this technique is based on very sSmpleprinciples To
create amorph, firgt, the begin ning and ending keyframes are sdlected. Each point in
thefirst key frameis associated with apoint in the last key frame. The artist dso

selects anumber of points between these two bookend key frames, then specifiesthe
number of frames over which the transformation will occur from beginning to end.

Obvioudy, the  émore points that are sdlected for use with this inbetweening tool, the



finer thetrangtion
Mosaic: Thisisa popular, public domain graphica user interface (GUI) sandard

graphica front-end to access information on the Internet.
Mosaic effects From the redlm of DVE (digital video effects), thisterm refersto a

family of effectsthat are used to coarsen a video image. These techniques are typicaly
employed as a method for fad ing out of a scene and are mogt effectively used when the
fede coin cides with the psychologica effect of losing atentiond focus, such aswhen
someone islosng consciousness. There are two dominant mosaic effects. Thefirg, pixel
repeet, zoomsin on aportion of the screen, but without providing any additiond detall.
Thereault isthat the portion of the screen thet is enlarged in the zoom comes to appear
increasingly coarser, or out of focus. The second technique, kn - yown as pixd hold,
retains the whole screen (does not zoom) but creates a granulated look by taking the
color and tone (chrominance and lumi nance) of one pixel and extending it to neighboring
pixels Typicaly, this processis continued until the whole screen seemsto bresk up

into asat of increasingly hazy squares.
Motion compensation: This term refersto a breed of video compression techniques that

compress across video frames by saving only the differences between them. The MPEG

(Motion Picture Ex perts Group) standard is a prime example. Motion compensation codecs

are aso referred to asinterframe codecs.
Mation control photography: One of many technicd inno vations created by George Lucas

Industria Light & Magic, this term refers to afamily of products that use computers to
provide precison control of cameramovement. This technology is used, for example, to
create multiple exposures of the s ¥ame scene, such that various spe cid effects can

be laid down on that scenein a seamless fashion.
Motion JPEG: One of the most popular codecs available today, it serves as the core codec

for Apple's QuickTime. Motion-JPEG (Joint Photography Experts Group) is an intraframe



codec, which meansthat it is symmetricd and can, for the most part, be performed on the

fly (in red time).
Mation pardlax: An anomay of the human visud system, thisterm refersto the

phenomenon that occurs as we move our heads from side to side; objects closer to us
gppear to move faster than ob jects that are farther away. This perception is caused by
the fact that the images of closer objects are larger and move across our retines faster
than the images of digant  +objects. This phenomenon can be put to dramatic effect by
cregtors of visuad media, often by smply getting objectsin the visud fidd of action

tomove.
Mation platform: One of the outstanding new features of high intensity amusement

atractions, motion platforms are used in con junction with high resolution video sysems
to creste an immersive sense of motion associated with the action being portrayed in the
video or graphic part of the system. As the name implies, the motion plat form actudly
moves in conjunction with the video, artfully usng ardaivey smdl amount of movement
to creste for the audience an amplified sense of motion. The most popular and effective
uses of motion platforms are found in our country's high vighility theme pa ]rks

(eg., Universd Studios and DisneyWorld both in Orlando, Horida).
Mouse: Asde from the keyboard, the mouse is currently the most common computer input

device. It isahandheld device that inputs coordinate information and is chiefly used as
a"pick device' for s lecting items from among icons, screen menus, and the like. The
tech nology for the mouse was first developed at Stanford Research Inditute in the 1960s
and was later integrated into the semind interface re search that occurred at Xerok PARC
in the 1970s and '80s. The prin ciple behind mousing isasmple one asmdl bdl is

placed insde a device that isrolled on atable. Sensors measure how far the ball has

rolled forward, backward, or sde-to-sde, and computer dgorithms trandate these



movements into horizontal and vertica coordinate movements of an on-screen cursor.
Mout ~h action: Thisrefers to the numerous shapes the mouth must take when speaking.

With an objectoriented approach to ani mation, these shapes are gored in an object
library, avalable to be inherited (with gppropriate modifications, of course) by any

character
Moviemap: A subtype of the surrogate travel genre, moviemaps are used to enable peopleto

travel the roads and byways of geographi cally remote aress. The early exampleswere
created by, firdt, actudly filming movement (by foot or by car) through the target
geographic area, and then by digitizing these travel ssgments and placing them on some
form of optica Sorage, most commonly laserdisc. Points within the moviemap where users
can change direction, eg., turn down another stret, are represented in the moviemap by
smple branchpoints that endble the various street segments to become (seamlesdy, one
hopes) connected to o 2ne ancther for the purposes of Smulaing move ment. The tedium
of capturing a city's geobase of street segments on film is gpt to give way in the future

to terrain modding systems that are integrated with geographic information systemsto
enable dynamic and automated rendering of virtua pathways through the target city. The
Aspen Movie Map, created in 1978 by MIT's Machine Architec- ture Group, represents the

proof -of -concept prototype of the moviemap.
Movies-on demand: Made possible by the rapid expansion of the channd bandwidth available

to cable operators, this media ser vice makesit possble for cable viewersto order up
films at their own leisure. The full implementation of this serviceis projected to give
viewers access to vagt libraries of film offerings (e.g., the complete MGM library) and,
therefore, to severely undercut, if not make com pletely obsolete, the VCR and the home

video rentd indudtry.
Movin ¢g viewpoint commands One of the emerging primi tives of interactivity, moving



viewpoint commands are a subtype of interactive branchpoint. As the term suggests, these
branchpoints enable participants to change what occupies their fidd of vison asthey

move through a particular scene. With the more immersive formS of interactive story,

i.e, with virtuad redlity, these commands will be effected by sensors that correspond
directly with the participant's Own body movements (e.g., through the technology of the
DataSuit). Con sequently, they will obtain high levels of sophidtication with reSpect to

the code of resemblance.
MPC: Stands for multimedia persona computer, and represents an increasingly important

market pecification set forth by the Multime dia PC Marketing Council of Washington, DC.
Now in its second generation (MPC 1), the first generation of the standard was pub

lished in 1990, the second in 1993. Itsgod  m isto encourage the adop tion of a

gandard multimedia computing platform, which, of course, sands to benefit hardware and

title manufacturers as well as consum ers. The council grants a distinctive MPC

certification mark to al hardware manufacturers who meet the functiond reguirements of

the specification. In summary, the minimum requirements of Level 1 were asfollows: 386SX
CPU; 2 MB of RAM; 30 MB hard drive; sngle spin CD-ROM drive with 150 KB transfer rate
and CD-DA outputs, VGA monitor (640 x 480, 16 colors); and MIDI 1/0, joydtick.  Mogt
experts agree that this Sandard is Smply not powerful enough. In fact, most of the

recent multimediatitles have zoomed past this specification. The 1993, Level 2 sandard

ismuch morero bust and indludes  the following specifications: 486SX, 25 Mhz CPU; 4

MB of RAM; 65,000-color graphics a 640 x 480 resolution; 160 MB hard drive; double-spin
CD-ROM drive with 300 KB transfer rate; CD-ROM-XA reedy; and multisession-capable MIDI
I/O, joy gtick. Given the rgpid pace of the multimedia market, it would not be unexpected

to see MPC 111 soon.



MPEG: This acronym, which stands for the standards committee known as the Motion Ficture
Experts Group, has become synony mous with one of the early favoritesto become a
dominant codec for delivering digital video. In contragt to its dose cousin, JPEG (Joint
Photography Experts Group), the MPEG standard is an interframe, or motion compensation,
codec. Like dl codecs, MPEG seeks out redundant information that can be removed fr Nom
adata stream. Be cause it is an interframe codec, MPEG seeks out redundancies that occur
between framesin avideo stream, aswell as those that occur within Single frames (asis
the case with intraframe codecs like JPEG). If it isasure sign of viability when a

gandard moves into its second generation, then the MPEG standardis doing quite well.
Thefirg sandard, origindly just called MPEG, but now being referred to as MPEG 1,
provides aleve of image qudity that has been likened to the VHS standard of our VCRs.
Technicaly spesking, the MPEG 1 format, which was findly blessad by its committee in
1993, is capable of presenting a quarter-screen picture at aresolution of 352 x 240

pixelsat the NTSC (Nationa Televison Standards Committee) stan dardframe rate of 30
frames per second (fps). While full screen imple mentati - yons of MPEG are common, they
are actudly interpolated from the original quarter screen data This first round of the
standard is considered most appropriate for presentation on VGA monitors and for use with
CD-ROM titles. The second iteration of the sandard, MPEG 2, is expected by many to
become the digita transmission standard for the broadcast cable indugtry. In fact, most
industry analysts expect that the 50+ million cable subscribersin the U.S. will convert

to digitd set-top boxes with MPEG 2 decoders by the turn of the century. The MPEG 2
gtandard will bump the resolution of MPEG to 720 x 480, thereby achieving afull

tdlevison-quality sandard.
MSC: Stands for MIDI show control, alanguage extension to the MIDI (musica instrument



digitd interface) sandard that provides for the computer control of a variety of
equipment systems used in live performance and larg Ne audiovisud productions
Motorized stage equipment, pyrotechnical effects, various audio devices lighting sys
tems, and videodisc players are just some of the devices that have been brought under the
control of the MSC language. As envisioned by its authors, MSC will provide strong
assgance to the traditionaly harried board operators respongble for launching complex

seguences of on-stage events in precise order and with precise timing.
MSCDEX: This combination acronym-contraction stands for Mi crosoft CD-ROM extensions. It

is aprogram that enables the MS DOS operaing system to "talk” to aCD-ROM drive.
Multidrop line: Also commonly referred to as a"multipoint ling" this term refersto a

single communications line thet is connected to two or more stations. The most obvious

examples of amultidrop line are the telephone and cable connections that provide phone

and TV sarvices, repectively, to the resdentid —|— market.
Multimedia: Isthe umbrdlaterm that has been coined to cover dl of the synergidtic

uses of text, voice, music, video, graphics, and other forms of data to enhance the

computer'srs)le as acommunications device,
Multimedia gpplications: Though the firgt years of this de cade have witnessed an

explosion in what are being called multime diatitles, few have stopped to question what
type of content denotes a multimedia application. We offer the following three-part
taxonomy as a tentative starting point for defining the array of multimedia ap

plications. 1) Structured Pathways. these are largdly training appli
cationsb often cdled tutoridsb that tightly condtrict the user's move ment through a

series of interactive presentationa sequences designed to convey a specific set of
learning objectives. This genre of multi mediais most often used with regard to content
thet requires a large measure of rote memorization. Drill and practice progr  ams for

grade school math and end user training for software gpplications are two common examples



of thistype of multimedia It is best employed with learners who bring very little base
knowledge to the learning experience, and therefore require that the scope and sequence
of the content be laid out for them. 2) Exploratory: probably the most com mon type of
multimediatitle coming onto the market today, this type of program lies on the opposite
side of the learner continuum from structured pathways in that it works best with users
that are dready quite familiar with the content. The exploratory category is best typi

fied by programs that are termed hypertext or hypernedia It pro vides anavigationd
interface to large volumes of hyperlinked, or rdationdly associated content. Elec

tronic museums, eectronic en cyclopedias, online help systems, medica databases, and
surrogete travel programs are dl examples of exploratory multimedia (i.e., hypermedia).
Thistype of program isfairly easy to build in thet it does not demand sophidticated
software logic. Exploratory programs rise or fal on the merits of two factors: the
desirability or apped of their content, and the qudity of their navigationd interface.

3) Gaming: thisis the most demanding of the three from the standpoint of software
design. Gaming multimedia programs succeed by providing an engaging context in which
users are challenged to achieve one or mae well-specified gods (eg., find the buried
treasure, day the gp propriate villains, earn the imaginary fortune).Well-constructed
gamespro ]vide abundant feedback and are highly interactive. Most games inspire
repeated use by implementing what educators cal the ladder of chalenge: once the player
has obtained magtery at one level of chalenge, the program automatically upgrades that
chdlengeto aheightened leve of difficulty. Though games are frequently scoffed at by
those in the cor porate world, a degper look would reved that the much-respected business

samulation is, in fact, based on the same software design principles as gamesb the only



subgtantive difference between the two is that the smulation is placed in ajob context
with red world variables and feedback sysems.  Multimedia gpplications have ther
rootsin standard training and education courses with or without exercises, CBT (computer
basad training) programs for education and training, and video games, Smu laion Us

and gories for fun and entertainment.
Multimedia database: This term has emerged in the nomen clature to pay witnessto the

fact that most database applications are making it possible to embed mixed media deta
typesin ther tradi tiond database records. The most commonly cited example of thisis
apersonnd database, where the employee picture is atached as part of the employee

record.
Multimedia PC Marketing Coundil: Thisis anonprof1t organization incorporated as a

subgdiary of the Software Publishers Association. Using the multimedia PC standard st
forth by Tandy Corp. in 1990, this council of 11 members established the standard of what
condtitutes amultimedia persond computer. Asaway of en forcing this Sandard, the
council makes available to dl hardware ven dors the option of licensng the MPC
(multimedia persona computer) trademark, which thereby stands as a vaidation that any
work igtation thudy trademarked has achieved the level of technical sophistication

demanded by the MPC standard.
Multiprocessing: This term refersto an emerging trend in per sond computer design to

incorporate more than one processor. Often confused with parale processing, which
denotes many smdll, identi cally congtructed processors working smultaneoudy, in
parald, multiprocessing refers to the somewhat different notion of acom puter with two
or more specidized processors. In the age of multime dia, multiprocessng will play an
increasingly important role, as manufacturers discover that the most efficient way to

handle the vari ous forms of encoded mediab text, audio, image, videob isto sup ply eech



with their own specidized processor. Thisis the gpproach that the ElectronicArts

offshoat, 3D0, has taken in designing its home interactive multiplayer of t Rhe same

name. The design approach of 3D0P which may replace the CPU-oriented designs of today's
per sond computersbisto dlocate to the CPU the function of "babystting” a number of

other pracessors working independently on processing the sound, graphics, and animation.

The 3D0 design dso incorporates a number of DMA (direct memory access) chan nels, which
further reduce the processing load of the CPU by making certain that the movement of the

various media files operates in a near-independent fashion.
Multisession: Thisterm refersto the ability of acertain breed of write-once CD player

to be able to record data during multiple ses Sons. The technology is essentialy
andogous to the append function familiar to detabase applications, wherein the physicd
placement of new datais located just beyond the exiging data. With write-onc  fe,
multisesson CDs, thisis the only place that new data can be placed, because once a
portion of the CD's surface is burned with its digita pattern of pits and lans, thereis

no currently viable technology for "re-recording” these surfaces. However, multisesson
is conddered a Sgnificant step forward, inasmuch as most CDs are single sesson,
meaning that any disc surface that is unused during the mastering process shdl remain
forever wasted. The Kodak Photo CD technol ogy is the best known early example of

multisesson CD.
Multi threeding: From the realm of operating system design, this festure makes it

possible for severd processors to run the same code smultaneoudy. A feeture likethis
iscritica to many high-end multimedia gpplications, where the volume of datato be

handled cre ates bottlenecks on most gandard systems.
NAPLPS: Stands for North American Presentation Level Protocol Standard and isp ¢,

ronounced "naplips™ This sandard is used for send ing computer graphics over the



televison indudtry transmission in frastructure. It gppeared over a decade ago, and

though it is il used by the mgor online sarvices, such as Prodigy and America Online,

it is consdered to be serioudy out of date. Blocky graphics, dow trangmission, lack of
built-in support for mice, and no audio are just some of this sandard's shortcomings.

The RIP (Remote Imaging Pro tocal), created by TeleGrafix of Huntington Beach,
Cdifornia, is a more up-to-date sandard thet is attempting to bring these online ser

vices up to the graphic user interface (GUI) standards that character ize modern PCs and

(especidly) MPCs (multimedia persona computers).
Narrowband: Used in contrast to the term broadband, this word describes atranamisson

channd that has ardatively low carrying capecity, or amount of bandwidth. It is

typicaly used to descri - +be chan nels with voice grade bandwidth (4khz) or below.
Narrowcadting: In contrast to the traditiona, mass market, tele vison network

broadcagting predominant before cable tdevison, this term describes media services
targeted towards rlatively small, spe cidized vertica market segmentlinterest groups.

ESPN and A& E are prime examples. Narrowcasting is projected to continue as a power ful
trend into the information age as tranamission bandwidths for media servicesb and the

resulting number of available channelsb continue their unabated expansion.
Naturd language processing: This term refers to a branch of atificid intelligence thet

specidizes in programming computers with the ability to carry on normd, human speech.
This branch has become tightly connected with the technol ogies associated with speech

recognition (or voice recognition).
Navigation: A term that has found its way from seefaring originS to the world of

interface design and hypernedia,  $it has become a
popular design concept associated with building comprehensible struc tures when

assembling large amounts of information into mixed me dia databases (hypermedia).

Building the navigable interface is, for the present, one of the greet challengesand



research foci of the early stagesin the age of multimedia.
Navigator: Thisterm has been offered to describe an emergent software that searches and

manipulates content on various databases. Perhaps the outstanding festure of a navigator
isits ability to sdf navigate the network, seeking out the most gppropriate information

items from the numerous public information databases.
Near-line sorage: From the world of data storage, this newly minted term refersto a

trangtiond form of storage between online and off-linemedia It di  yffersfrom

onlinein onesmpleway: datais not processed directly from near-line devices. Rather,
datais migrated from an online storage device to a near-line device when it is not

needed and brought back to the online device when needed. Near line can be distinguished
from off-line storage such as traditiona magnetic tape systemsin two ways. Firg, the
media onto which the files have been placed is continuoudy and immediatdly available (o
nearly s0) to the end user. Thereisno need for personne to fetch and mount the media
Secondly, no system adminisirator intervention is required to savefiles or to retrieve

them from storage. Examples of near-line sorage include the opticaljuke box and the tape
autoloader. In the age of multimedia, where dl forms of storage will be under ominous
pressure to increase capacity, this hybrid form of sorage mediumisapttoganwid ae
popularity, if only as a stopgap measure until higher capacity forms of online sorage

aremade available.
Network operating system: Now a staple of the software world, a network operating system

isthat body of software features that enables computers to communicate with one another.
Neuro-BabyTM: Created by Naoka Tosa of Fujitsu Laboratories in Jgpan, NeuroBaby isa

computer-generated 3-D character pro grammed to learn by using voice-input and neurd
network software. It reacts to the tone and frequency of a person's voice, and, for ex

ample, might cry or become angry if a person were to speek loudly to it. Assuch, this



cutting edge technology represents one of the earliest attempts at the creetion of an

atifidad persondity.
NIl: Stands for nationd information infrastructure and is the offi ddly sanctioned

term of the Clinton administration for the so-cdled informetion sup  ®erhighway. If the
visonison target, this cOmpOSite infrastructure of fiber optic, coaxid, and wirdess
tranamission fadili ties, plus the machine intdligence to manageit, will play very big

in the future of multimedia. The emerging medium of interactive televi Son, for one,

will be utterly dependent on the viability and vitdity of the NII.
Noisz In the mediaindudtry, thisterm refers to the interference asignd picks up as

it is tranamitted dong an eectronic dircuit. "Satic' on telephone lines and "snow” on

TV screens are two common ex amples of noise. From a broader perspective, and originating
from the lofty heights of information theory, noise refersto any random or unintentiona

forms of information that get embedded in a message and become distracting, or otherwise

degrade the qudlity of that message.
Noise gate: Used by audio engineers, this device makesit pos sbleto erase dl sound

that registers  tabove or beneath a specified levd.
Noninterlaced video: Thisisahigh qudity form of video of fered by many video

digitizers wherein the origind, interlaced video sgnd (asignd painted on the screen
in two passes) is buffered into memory and merged into asingle screen image before being

displayed on the monitor. A near-synonym is progressive scanning.
Nonlinear video: Thisterm is used in the video indudiry to de scribe the random access

abilities afforded the producer when work ing in the digita format. Frequently used as
an off-line tool, nonlinear video editing is a process whereby video is digitized in redl
time and stored on a hard disk. When video is placed in this digital format, the ediitor
can go to any sngle point in the digitized video sequence with out having to rewind or

fast-forward through other materia.Y ou might entitle the story associated wi - ~th this



term: "Hollywood Discovers Random Access.”
NTSC: Stands for Nationd Television Standards Committee and is used most commonly to

refer to the U.S. color video standard. This longstanding broadcast standard is
represented by 525-line screen run ning a arate of 60 fields/30 frames per second and
a abroadcast bandwidth of 4 MHz. Mogt people in the multimedia industry equate this
acronym not only with the standard per s, but dso with the leve of imege qudlity that

is associated with television broadcadts.
NTSC safe colors: For those who are cregating graphics on com puter for eventua transfer

to some form of television broadcast, this term refersto asat of congtraints thet limit

the sdlection of colors to those that reproduce well on video.
NVOD: Stands for near video on demand and represents one of the earliest interactive

products to be offered through interactive U tdlevi Son. Most industry andysts view
NVOD as atemporary precursor to true movies-on-demand, or VOD. The service will be
characterized by movies staggered on multiple channds with enough copies d ways playing
50 that viewers will never wait more than just afew minutes for their sdection to

Start.
NVRAM: Stands for non-volatile random access memory and re fersto atypicaly smal

portion of computer RAM that is kept from losing its digita patterns when the computer
isturned off by some form of battery. NVRAM is used to hold data of high priority, such
as password information or key lagt-usage data. With the growing im portance of long-play
video games, NVRAM will be used incress ingly to bookmark the progress of particular
gaming sessons S0 that users can have the liberty to turn off their machine without

having to restart a possibly involved game when they return.
Object oriented programming: Thisisth  %e new philoso phy of programming. Rather than

Segregating software procedures from their associated data, as has been typical of the

programming discipline for the bulk of its history, objectoriented programming



encapsulates procedures and data into tightly structured entities that the industry now
cals"objects" Though there are many benefits to this change in approach to software
enginearing, its mogt notable ad vantage is thet it promotes the re-use of code. Thisis

an enormous legp forward for the software industry, which has been higtoricdly
characterized by the re-invention of dmost every dgorithmic whed, ad nauseum. Now, in
the Vahalapromised by object-oriented pro gramming, programmers build libraries of
objects which can be passed on to both their colleagues and their heirs. Though the
impact of ob ject-oriented programming is globa to the entire software industry, it has
avery specific advantage withinth 4 e multimediaindustry: soft ware smulaions are
far more easily coded when using an object oriented gpproach. In fact, one of the

origina programming environments to enforce the various rules and congraints of object
orientation was alanguage caled "Simula" which was invented to aid in the cregtion of
smulations by encouraging programmers to write pieces of encgpsulated code (objects, of

course) that amulate objects in the red world.
OCR: Standsfor opticad character recognition, which is conceptu dly one of the most

atractive and efficient methods for converting printed text to machine-readable
character codes. An optical charac ter reeder scans atypewritten or printed document,
storesit as a bit mapped image, and then converts the letter shgpes based on some form
of pattern recognition into Ascn codes. OCR is far from being a perfected technology,
owing to the difficulties associated with pat tern matching against the broad range A

of font szes and gyles that make up our canon of printed materias. Hence, the typica

functiona specification for an OCR device will include its average error rate.
Off line compression: Refers to an expensive, CPU-intensive form of compression that

typically requires users to send their source video to a service that uses more



sophigticated and time-consuming dgorithms than are typicaly tenable on a PC. Off-line
compression is the hightend, expensive part of the codec equation and is aso de scribed
as an asymmetrica codec because it makes the compression sSde of handling digital video

much more time consuming and expen sive than the decompression sde.
Offline editing: The firg of two phasesinvolved in video edit ing, the second being

online editing. During the off-line phase, the editor reviews footage, makes edit
decisons, prepares arough cut, and compiles an EDL (edit decison lis wt). As desktop
video produc tion gpproaches, many production houses today are relying entirdy upon

PC-based video editing tools to carry them through the off-line phase.
Off line sorage: A venerable form of mass data Storage, off line is distinguished from

online and near-line sorage in that it re quires human intervention to make its store of
contents accessible to users. By far, the most common form of off-line sorageis
magnetic tape. Typicaly, these tapes are stored on racks, and when a particular tapeis
needed, an operator retrieves and mounts the tgpe on a reader thet is orline to the
computer system. Obvioudy, off-lineisimpracti cd for any type of data needed on a

frequent or regular basis, and so is primarily used for archival storage.
OLE: Standsfor Object Linking and Embedding and refersto Microsoft's utility for

Windows designed to make intergpplicat  pion datatransfer easy to manage. Put
succinctly, OLE isintended to enable different goplications to communicate and share
information. In prac tice, this trandates into the ability for users to construct

compound documents, because, for example, OLE makes it possible for a user to embed a
digitd video moviein aword processor, without, of course, requiring thet the word
processor have any native video capabilities. Briefly, OLE is designed to wak in such a
way thet it is up to one application (called the source document) to take the

respongihility for the overal structure of the compound document, while the other, con



tributing gpplications participate by owning sections of the structure. Once the user has
creeted alink to, or has embedded something from another gpplication, that user need

only doudle-dick on a particular section to invoke its parent gpplicat Aion.
Online editing: Thisis the second of two phasesinvolved in video editing, the first

being off-line editing. During the online phase, the EDL (edit decision list) is loaded

into an editing system that con trols the playback and record decks and automaticaly
assemblesthefind production by dubbing the video and audio sequences sdlected from the
playback deck onto the record deck. For most broadcast qudity productions, producers
4ill rdy upon the high-end equipment found only in treditiona video production suites.

The day approaches, however, when even anline editing is done using a PC.
Online sorage: Thisis the most immediate form of long-term (permanent) storage. A file

storage medium must meet two criteriato be considered "online.” Firdt, datamust be
processed directly from the medium; that is, it must be directly accessbleto the
computer's interna memory (RAM). Second, there should be no operator or user interven
r tion required to access the medium. In today's world, mag netic disk is ftill the most
common type of online sorage, owing to itsreleively large capacity, and fast access

and data trandfer speeds. As multimedia continues to exert its voracious appetite for

mass stor age, however, the hegemony of magnetic disk isincreasingly threet ened by

optica disc and magnetic tepe, two forms of storage that can be configured as online
media, though they both suffer from deci Sively dower access and transfer speeds than

those of magnetic disks.
OPAC: This acronym stands for Online PublicAccess Cataog, which is a part of our

emerging information superhighway that provides a place where schools, libraries, media
centers, and other indtitutions can hook up via modem to obtain information on current

news, scan the contents of eectronic encyclopedias, etc.



Opticd fiber transmission: Thisterm refersto theincreasingly critica technology
that makes possible the rapid and rlati - Qrely distortion-free transmission of
information through fine optical fi bers. With this transmisson medium, digitd datais

transmitted as a series of on-off pulses of light representing bits of information.
Opticd juke boxes These are otherwise known as jlIke boxes.

Optical memory: This generd term is used to describe forms of storage that rely upon the
fundamentd of light, rather than magnet ics, to record and retrieve digita information.

CD-ROM and laserdisc are the two most common forms of optical memory. This type of memory
isknown for its much greater capecity, afeat made pOssible by the use of high-precison

laser beams; but suffersin reputation for its dow transfer rates and lack of

writability.
Optical printer: From the world of film and video production, thisisamechine thet isa

combination of aprojector and a camera. Generaly spesking, it isused to combine live

action and animation and aso to make fades, dissolves, and wipes. These devicesare d

S0 cgpable of creating split screens, skipping frames and superimposing text on film, and
rotating shots and creating multi-exposure scenes. Optical printers are the devices most
responsible for creeting dl sorts of specid effectsin the anadog video world. Aswe
move toward an dl digitd world, however, the importance of these machines may

eventudly wane,
Optical storage: By dl indications, optica storage may rapidly become the dominant

storage medium of the era of multimediatech nology. Ogptica discs offer two advantages
over other forms of mass storage: they have large storage capacities; and they are
removable, providing users with access to many discs per drive. Both of these advantages

owe to the fact that optica storage devices use alaser ingtead of amag finetic fidd



to make marks on the medium. Given the vast storage requirements demanded by multimedia
goplications (video, audio, image), opticd Sorage may grow in pardld with the

adoption of multimedia technology in generd.
Orange Book: Relaed to the Red Book and Y elow Book stan dards for compact disc, this

term refersto the latest st of standards for how information isto be organized on
compact discs. The Orange Book defines the stlandards that enable the user to write audio
and/or datato the disc. There are two partsto this standard: 1) Compact Disc-Magneto
Optica (CD-MO), where data can be written, erased, and re-written, and 2) Compact

Disc-WriteOnce  8(CD-WO), where data can be written, but not erased.
Orgaric video effects: Thisemerging class of DVE (digita video effects) amulates

naturd phenomenaas away of trangtioning from one video shot or scene to the next.

Examples indude bresking glass or pouring liquids.
OSl: Stands for Open Systems Inter connection and is the name given to the modd defined

by the 150 (International Standards Organiza tion). This data communications mode
contains seven layers used for comparing and defining computer network architectures. Its
pri mary purposeisto promote standards for data communications throughout the industry,
thereby making it eesier for buyersto create their own optima solutions even though

that srategy might lead them to buy from severd different vendors.

Out of sync: This phraseis used to descr dibe a sound track run ning either ahead of
or behind the picture.

Output devices: This generd computer term refers to devices thet draw, print,
photograph, or otherwise display the information generated by a computer.

Outtake: Infilm, thisis a scene rgjected by the director.

Packet: From the world of data communications, thisterm refersto away of organizing

datafor tranamission in which the target data (the actud information that the user is



concerned with sending) is placed between heeder and trailer information. These headers
and trallersidentify key atributes of the enclosed, or "packetized" data, including the
address of the packet's destination and its proper se quence relative to any other pa

Ccketsit must be re-combined with a the destination.
Packet switching: With respect to data communications, this form of transmissonis

favored for itsflexibility when compared againgt its most common rivd, circuit

switching. Packet switching works by bresking data down into smal chunks called packets.
Be cause these packets contain addressing and sequencing information, they make it
possible to bresk large filesinto relatively smal units that can be routed across the
network over different pathways de pending upon the ever-changing and shifting
availability of band width. Thus, packet switching accommodates pesk |oads in one part of
the network by re-routing packets over dternate pathways, or com binations of paths.
Owing to the presence of sequencing information in the packets, some packets can even
arivea the air destination be fore their predecessors, because the intelligence of a
packet switch ing system will smply re-sequence the packetsinto their origina order
before turning the data over for processing at that destination. Be cause of this

flexibility, packet switching isavery popular way of handling data communications.
However, when it comes to tranamit ting the extremely large and time-sengitive files
asxciated with digi tal video, packet switching is often untenable because the

processing overhead and network irregularities associated with routing and re assembling

the packets can cause disruptionsin the video stream.
Paint sysems This is the generic name for computer art systemsthat produce bit-mapped

graphic images. They generdly are pixeloriented, and the artist uses them to creete

pictures by setting pixels to specific color vaues. Mogt paint systems are driven by



&some form or combination of pointing device (e.g., mouse, graphicstab let), and

provide, a aminimum, functions for changing brush sze and shape, changing and merging
the colors provided by the systems standard palette, and cutting, pasting, and merging

one bit map with others. Paint systems are often held in contrast to draw sstems, which
are designed to manipulate structured graphics (o caled vectorized graphics), which

are mathematicaly represented objects such as lines, boxes, circles, etc.
PAL: Stands for phase dternating line and isthe TV sgnd encoding counterpart to the

North American NTSC (National Televison Stan dards Committee) standard. PAL isused in

Grest Britain, most of Europe, Africa, Augtrdia, South America, and China
Pdette: With reference to graphica user interface (GUI) design, apaetteisa

collection of smal symbols, usualy enclosed inrectangl 4 es, which offersthe user a
quick, visudly cued method for switching between ahost of related functions. The
symbols used to represent the various functions can be icons, patterns, characters, or
drawings that stand for their respective operations. Thisterm is aso used in its more
traditiond sense with paint systems to refer to the particular mix of colorsthat are

available to the computer artists asthey create a piece of computer art.
Pan: Short for panorama, this term refers both to a shot where the camera sweeps across a

given areq, thereby giving the audience a panoramic view of the film subject; andto a
shot where, in contrast to azoom, the camera pulls away from its stbject, thereby
placing that subject in its larger socid or naturd context. As aform of cinematic
language, the pan is often used at the beginning or end of amgjor film segment to place
the subject againgt the larger backdrop of its setting. Increesingly, both fo  irms of
panning are becoming a part of desktop video systems, which means, of course, thet they
can be achieved with regard to a particular visud subject by merdly issuing asingle

command.



Parald processng: Perhaps the next generation in computer design, pardle processing
refers to aform of processing where more than one processor is devoted to executing the
same program smul taneoudy, or in parald. Based on a hdf-century history of comput
ing, we have come to think of the CPUD the brains of the computerb asasingle, serid

processing device. Although thissingle
device has undergone a steedy increase in Sze and speed, it is Still a serid processor,

which meansit can only execute one indruction at atime. Rather than focusing on the
throughput capacity of aserid pro cessor, advocates of pardld processng insst that
awiser direction for many goplicationsis that of having many small processorswork in
pardld. With the hugefileSzesand codec  processing require ments of digitized
media, pardle processing seemsidedly suited for many of the computing tasks
asociated withmultimedia In fact, many of today's chip developers are hard a work
cregting the next generation of chips for the multimedia era, and many of their efforts
are focused a creating "on-chip pardldism,” where groups of smal pro cessors team up
to do such inherently pardle tasks as decompressing a screen's pixe map of incoming

digitd video.
Pardld protocols This term describes the emerging standard for multimedia networking

in which two network protocols co-exist on the same physicd network. Higtoricaly
speeking, there have d ways been the contention protocols, which handle the bursty
traffic associated with traditional dphanumericda Ata. More recently, and with the
gppearance of mixed media data types, there are the stream man agement protocols now
associated with the large, continuoudy flow ing streams of data necessary to play

compressed digital video or other high-bandwidth audiovisud datatypes.
Pardld transmisson: Thisterm is used to refer to a mode of datatransfer in which all

eght bits of abyte are tranamitted Smulta neoudy over pardld communication lines



(such astheribbon cable found ingde many computers). Thisform of transmisson is
typicdly held in contrast to serid transmisson, where data are communicated over a

sngle communication line one bit at atime.
Parse From thereddm of so  Dftware engineering, this term refers to the very common

practice of scanning alist or sequentid file of un certain length, one character or
eement a atime, to determine its contents. Thus, for example, the common word
processor accessories known as spell checkers typicaly work by parsing the text files

cre aed by usersin an effort to seek out misspelled words.
Party-line games Thisis a projected form of interactive game that will be played over a

network by two or more players.
PASTM: Stands for Performance Animation System, which is an object-oriented software

toolkit developed by SimGraphics that en ables developersto cregte red time
character-animation gpplications. It is a prototype authoring tool for creating digitd

puppet goplications.
Pass-through video: Thisterm refersto away of presenting video o yn acomputer in

which the video signd is not handled by (or integrated with) the computers graphics
subsystem, but rather is Sm ply passed through to the computer's monitor in its origind
andog format. Passthrough video isthe Smplest form of computer-related video

technology.
Patch: With respect to wave table synthesis, which is the highest quality technology now

associated with MIDI (musical insrument digita interface) synthesizers, thisterm
refersto one of the individua sound recordings that occupy the synthesizer's table of
sounds. Most patches represent recordings of musica instruments, but, owing to the 1
28-paich gze of the MPC (multimedia persona computer) stan dard, most wave tables
include noningrumenta sounds such as ap plause, gun shots, and such esoterica asthe

"gpace voice' sound. The group of sounds thet go into making up a particular wave tabl



2e are often referred to as that player's patch set.
Pattern recognition: This term refers to the recognition of shapes and patterns by

meachine sysems. As computing becomes in creasingly visud, thisform of machine
intelligence will continue to take on a correspondingly heightened importance,
Ultimately, the com puter may be able to recognize individud faces, and thus be able to

recognize people by sght.
PBX: Stands for private branch exchange, ardatively high-end piece of communications

hardware designed to manage large numbers of telgphonic connections, usudly between the
denizens of asingle of fice building and the rest of the world. Thisterm has gained
renewed popularity, because the device that it describes is being used as an andogy for

data communications hardware thatis now coming to market for use by cable operators to

offer movies-on-demand ser vices (hence, video PBX @) to thelr resdentid clientele,
PCITM: Thisterm stands for Peripheral Component Interconnect and represents an open

standard for loca bus developed by Intd. Like other loca bus technologies, PCI has
been developed to hep dirnl nate the inevitable bottlenecks that occur on treditiond
ISA bus per sond computers when they attempt to move mixed media data typeS between the

computer and its peripheras.
PCX: This venerable graphics file formeat is abitmap, or rasterfile format that was

origindly the native format of the PC Paintbrush graphics development program.

Paintbrush is a program now owned by Microsoft, and it is il offered asalutility

program to al who purchase alicenseto MS-DOS or MS Windowsb afact which, of course,
accounts for its widespread use. Owing to both its age and its position in the mainstream

of desktop computing, the PCX format has been revised rumerous times over the years N

to keep pace with the continua enhancement of PC displays.
PDA: Standsfor persond digital assistant and represents abroad class of handheld

devices that many critics believe represent the next logical progresson d the persond



computing revolution. These de vices will rely heavily on wirdess forms of trangmisson,
and will certainly grow to increesing levels of multimedia capability asthey evolve. The
Apple Newton is one of the early examples of aPDA. They provide aform of data
communications that is free from the spatid congtraints of the computer or the
telephone, enabling usersto carry on data processing activities anywhere they happen to

be.
Pen plotter: Thisisatype of dectronic drawing, or "plotting,” device that works by

moving arobotic pen carriage over arecording surface (paper, for example). There are

badic types of pen plotter: flatbed and drum.
Perceptud asymptotes: A term coined by the + French film theorist Andre Bazin, it

refersto the process by which various media continue to improve and refine themsdvesin
terms of the amount of informeation they deliver until they reach a point at which they
exceed the human capacity to processthat particular type of information, at which point
there is no further need to improve the technology. The classc modern example of a
perceptud asymptote has to do with CD audio, which, a asampling rate of 44 MHz, has
refined itsdf to the point that exceeds the capacity of the human ear to discern any fur
ther enhancements. Long since gone, Bazin was atrue visonary, fore seeing the generd

tendency for dl mediato continuoudy add cgpatility.
Perfect sound: This term was coined in the world of audio engi neering to describe

manufactured sound that cannot be distinguished from redl sound, or copies of an origind

that cannot be digtinguished from thet origind.
Performance animation: An outgrowth of res pearch effortsin virtd redlity, thisterm

refersto aform of animation wherein the performance of the animated character istied
directly to thered time movements of an actud human. The technique relies upon human
performers outfitted with specid motion-tracking devices used to drive dl of the

animated character's movements and expressons, includ ing dl of their mouth movements.



Performance support system: Though it has not quite earned the status of an acronym (PSS)
yet, thisterm is gaining ground as a concept for how to dectronicaly structure an
organization's in formation and training resources. A PSS is acomputer based system that
provides on-thejob access to integrated information, advice, and learning experiences,

thus improving worker productivity. Owing to ther expansve gods, PSSs have numerous
components, and, in fact, are garting to spawn their own vocabulary: they include

advisory systems, hypermediainformation bases, and libraries of tutorids and other U
indexed learning experiences. The centra dream of PSSisto offer embedded, or
juskin-time training, giving workers just whet they need, nothing more than they need,

and dl of thisat precisdy the moment they need it.
Performance tracking: From the world of educationa soft ware, this term represents a

concept that scales up from smple an swer andysis (the learner answered a questioned
correctly, or not) al the way to complex systems that track performance over long
periods of time and across broad spans of curricula. In most cases, perfor mance tracking
isachieving by smply recording the learner's re ponses to various questions, and then
by subjecting the accumulation of those responses (even if only to one question) to some
form of andyss. With gaming software, tracking is abit more indirect than it isin
ingructiond Situations, but basicaly operates by assessng, and then recording how

well the user is responding to the game's central challenge. In many respects, the
high end of performance tracking is akin to cregting a chtabase of someone's school
transcripts and test results. The difference, though, isthat by converting this, or any

far reaching span of performance data, into a machine-readable format, it makesit
possible for an ingructiond designer to build sophisti cated ingtructiona systems that

perform such tasks as strand man agement (where specific content, and styles of



presentation for tregting that content, are matched to the user's diagnosed needs). This,

in turn, hepsthe designer ddliver on the long-sought promise of individua
ized ingtruction coursaware that andyzes learner need and prescribes ingtructiona

sequences that are specifically suited to meet that need. In large measure, performance
tracking must be considered one of the frantiers of interactive multimedia and
ingructiona technology because it represents the vanguard of software engineering

efforts that seek to understand in considerable detail th e needs of specific users.
Persstence: A terrn used frequently in the domain of object oriented programming, it

refersto the ability of objectsto persst through multiple sessons, for example, if
data crested during the run ning of a program does not last (perdst) after the program

sesson is terminated, then that data does not possess the characterigtic of per

sggtence. In contrast, data that does survive between sessionsis per sstent.
Persagtence of vison: From the realm of human perception, this term refers to the

illuson of smoath, continuous mation thet people experience when viewing animation or
video that is crested when the sequence of framesiis played back rapidly enough, and the

differ ences between individud imagesis smal enough.
Pe Arsond newspaper: Like persond television, this concept was devel oped at the Media

Lab, courtesy of its founder, Nicholas Negroponte. Now a popular concept for the next
interface paradigm (beyond the desktop metaphor, that is), the persond newspaper ex
plaits the familiarity of the newspaper to present information in head line-and-column
format that has been tailored to the individud's needs. As now concelved, the tailoring

will be done by agents, software programs that sdf -navigate the information superhighway
in search of information itemsthat meet the needs and preferences of theindi vidud. In

its full-blown futureD if that ever comesto pas  sb the con tents of the personal

newspaper will be multimedia, with the actud ddivery medium for any given piece of



information being determined by which oneis best suited for that particular piece. Thus,
for an essay written by, say, TomWolfe, the ddivery medium would be plain old text; for
an item that reports some sort of natura disagter, any video footage thet is avallable
would naturdly be employed, and would be shown in the type of window now used by the

treditiona newspa per for gill images (aka, photos).
Persond televison: A concept invented at the Media Lab, thisis afuture verson of the

televison projected to operate by cull ing from public media sources just those items
that are of persona interest to the viewer. The device will be programmed with  dan
individud's information and entertainment needs and preferences. It will possess a soft
copy of onés media profile. Thisinformation will be used to scan the mass of public

media sources to congtruct an individua's persond viewing menu.
Phase modulation: |s modulation in which the phase of an otherwise continuous carrier

ggnd ismoadified (shifted) based on the data value to be transmitted.
Phong shading: Thisis one of the high-end forms of polygon shading associated with

computer generated graphics. Use of this tech nique can create extremely redigtic

computer images.
Phosphors: These are a class of substancesthat give off light when acted on ether by

radiation or by certain chemicas Theterrn is aso used to describe the picture
dementsin mog tlevisons, which use this technology for creating the visible picture

that we see onour TV sts.
Photosensor: Thisdevice 4 is cgpable of converting light energy to electrical energy.

A common use of photosensorsis to serve as the converson mechanism thet linksfiber

optic transmission to comput ing devices.
Phototexturing: From the world of computer graphics, this so phisticated graphics

technique is used extensvely in DTM (digitd terrain modeling) and works by drgping red
photos and satdllite im agery over polgond terrain data It is heavily used for adding

redl ismto Smulaions that incorporate a substantial amount of terrain scenery.



Physics goproximate smulation: Is aform of computer smuleation wherein models of the
rea world are created from ali brary of agorithms based on Newtonian Physics. The term
was coined by Marvin Minsky, consdered one of the fathers of artificid intelli gence

and avisonary with respect to the future of technology.
Pick up: From the world of audio engineering, this term refers to one of the most common

and smplest of  w recording devices, an eec tromagnet that captures acoustic
vibrations and converts them to elec tricdl Sgnds.

PICT: Thisisastandard bit-mapped graphic file format for theApPle Macintosh.
Picturephone: Most communications experts believe that this term represents the next
phasein remote, point-to-point, human com munications. Early prototypes are appearing

thet transmit quas-video (very small screen Szes at very low frame rates).
Picture planes: In seeking to understand how multimedia gp plications manipulae the

screen, it isimportant to redize that most programs make use of aset of picture

planes, arranged one behind the other. Today's standard isfour planes: At the frontmost
position is the cursor plane, asmdl area of up to 16 x 16 pixdstha holds the cur

rent position of the cursor. Behind the cursor are two image planes, known, respectively,
asthefr  Gontplane and back plane. These are the two most active and important planes,
are used for executing most DVE (digitd video effects), particularly the large subclass
of digital effects known as tweplane effects. At the backmost, behind these two center
planes, isthe lowermod plane, typicaly referred to as the backdrop, which usudly

holds items such as screen background colors
Pinna: This anatomicd term refers to the soft, shell-like mass of skin that surrounds

the ear. Psychoacoustic research in the area of HRTF (head related transfer functions)
has determined thet the pinna plays amgor role in the listener's perception of the
direction from which sounds are emanating. Consequently, efforts to digitaly en code and

create 3-D sound have begun to take stock of thisrole, often referred to as the "pinna



effect.”
PIP. Stands for picture-in-picture, aterm that represents the migration of software

windows con -| cepts from the redm of persond com puting to the world of television.
Smply put, PIP is the appearance on atdevison screen of more than one channd a a
time, afeat made possble by the cregtion of an on-screen window that overlays a por

tion of the current channd and plays host within its confines to a second channd.
Pigal grips Thisisanew form of input device being employed in prototypicd

interactive movie theaters whereby the interactive mov iegoer can vote on such issues as

plot outcome.
Fitsand lans: For better or worse, the evolution of optical tech nology has ensured that

these two terms are bound together for dl time. They describe the way in which bnary
(digitainformetion is encoded onto the surfaces of opticd storage media. Smply, pits
are microscopic holes that are etched into the surface of an optica plat ter, while lans
are areas that remain flat because they are not so etched. These two surfaces r
fiepresent the binary data of the digita world be cause when alaser beam is shone off of
apit it bounces back as a different reflectance vaue than when that same laser beam is

shone off of the flat surface that isalan.
Pixd: Thsterm wasfirst coined to describe the smdlest unit of avideo screen and is

acontraction of the phrase "picture e ement With respect to video screens, theterm

refers to the smdl dots which, when taken atogether, make up the visud image that
gppears on the screen. The term's use has been recently expanded to describe the smallest
dements of any system that represents data in the form of 2D arrays of visud
information (e.g., fax machines, copiers, laser printers). Thetermistypicaly used to
describe the resolution or im age qudlity of such devices (eg., 480 x 640 pixelsfor

full VGA moni tors). )
Pixd hold: From theworld of DVE (digita video effects), thisterm refersto one  Uof



two types of effect that are known together as mosaic effects. Pixdl hold works by
extending the color and tone (chrominance and luminance) from one pixd to its neighbors
in aprocess that continues until the screen gppears to bresk up into agath ering of

extremdy coarse and hazy blocks.
Pixellation: One of the primary artifacts of digita forms of video, pixdlation isthe

mosaic-like effect obtained by zooming in on por tions of a bit-mapped image.

Pixel pusher: Thisistheingder term for a computer graphics artist.

Pixel repeet: From the world of DVE (digitd video effects), this term refers to one of
two types of effect that are known together as mosaic effects. Pixel repeat works by
zooming in on aportion of the screen, but without providing the additiona detail needed
to keep the on-screen image well focused. Thus, as the target portion of the screen
continues to be enlarged, theimageits — df gopears to be getting coarser, or more out

of focus.
Pixd thinning: Is atechnique for compressing an imageb thereby reducing its bandwidth

requirementsb by sysemdticaly discarding certain classes of pixd.
Patform: Also referred to as "Dédlivery Platform,” this term means the combination of

hardware and software components that are as sembled to ddiver some sort of multimedia

application. Because the
industry is il so young, single devicesthet integrate dl of the devicesin away

that is transparent to the user have yet to appear. Thus, for most multimedia
goplicationsit is il necessary to build aplat form by assembling components, such as
high resolution monitors, joysticks, and CD-ROM players. In time, most industry experts
be lieve that one or more single-device, integrated solutions will emerge. In fact, most
believe thet the interactive tdevison (ITV) will be just such adevice Whenthe ITV

gopears, we may no longer have  °to bother with thisterm.
Ratform grategy: Owing to the volatility in the multimedia hardware and software

markets, most sane developers of multimedia gpplications undertake to devise aplatform



drategy very early in their design process. This strategy will specify the platform, or

range of platforms, that the planned product will be able to run on.
Pug and play: High on the lexica scde of wish fulfillment, this term refersto the

notion that getting a PC peripherd to operate as advertised should demand no more effort
than that required to pull the device out of its box and plug it into the computer. As

most PC users would attest, thisis hardly the case. Compaitibility problems riddle the PC
industry, and often the most difficult part of acq  AEuiring anew peripherdb say, a

laser printer, a CD-ROM player, or ascan nerb isjust getting the  thing to work in the
firgt place. To achieve the dream of plug-and-play, PC hardware and periphera de vices
must be automatically configured by the operating system. The Macintosh environment has
typicaly been credited with doing a bet ter job of this than the PC (MS-DOS), atendency
which owes to the stronger enforcement of software and interface standards that Apple can
enforce because it controls the manufacture of both the hardware and the operating

system. The lack of plug-and-play as an industry characterigtic will be anagging

obgtacletothe Fevolution of the multi media market.
Plug in module: Often, well-congtructed, or just plain popular software packages dtract

further development from third party soft ware developers, who seize the opportunity to
enrich the target pack age by building some st of functions thet thet program is

missing. For example, apaint sysem thet iswell received and popular might, for some
unknown reason, be missing agood library of fill petterns (eg., radid fills, gradient

fills etc.). A smart third party software developer might take advantage of this
opportunity by filling that gap with agood library of fills, even before the origind

software manu facturer does. When this occurs, the gap-filling piece of software is often

referred to asa"plug-in module” indicating thet the customer can Smply plug the



expanded functiondity ~ into the exiting package without worrying about any

compdibility problems
P LV: Stands for production-level video and refers to one of two stan dardvideo file

formats that comprise Intd's DV (Digital Video Inter active) technology. PLV isa
high-qudity format that relies upon an asymmetrica, interframe codec that, like the

MPEG (Moation Picture Experts Group) standard, demands a time-consuming and expensve
encoding process. PLV gtands in contrast to RTV (red-time video) the inexpensive,

intraframe portion of the DVI codec canon.
Pointer: A widdly used programming technique, a pointer is a state ment within a computer

program that "points' to the location of an other Satement. Pointers are employed
abundantly in such data structures as VTOCs (volume tables of contents), where they are
used to point to the gtarting addresses of the files located on a particular gorage d

Aevice. In hypermedia programs, the hyperlinks that connect one portion of the document
to another are, essentidly, pointersb they point from the origin of the hyperlink to its

degtination.
Pointing device: This computer input device enables the user to directly manipulate

objects on the screen. The mouse has been the stlandard graphical user interface (GUI)
pointing device, but trackbal, graphic pen, and laser gun are dl additiond examples of

thisincreasingly popular and important method of interacting with the computer.
Polhemus TrackerTM: Thisis one of thefirdt, and till most popular, forms of magnetic

positioning systems developed for use with virtud redlity (VR) systems. Crested by
Polhemus Navigation Sciences of Colchester, Vermont, this device uses aform of magnetic
position sensing to enable virtud redlity products to track the move ment and position

of VR users (cybernautts) as they move about within their virtud w T orlds.
Polygons: With reference to computer graphics, especidly those a the high end where

virtud redity devices and CAD (computer aided design) applications dwell, this term



refersto a 2-D image segment manipulated in various ways (through shading, for example)
to make up images of 3-D objects. For example, a 3D cube is made up of six flat squares.
Each one of these squaresis a polygon. Obvioudy, the more polygons a particular image
uses, the moreredigtic it looks However, asistypica with the cost-benefit downside

of most com

puting gpplications, the more polygons one uses, the longer it takes to creste the image.
Polyphony: With regard to MIDI (musicd instrument digitd in terface) synthess (the
dominant sound technology of the MPC [mul timedia persond computer] sandard), this term
refersto the number of individua notesthat a particular player is capable of playing

3 multaneoudy. Often referred to as the number of voices (e.g., 24 voice polyp P

hony), the larger the polyphony, obvioudy, the richer the sound.
Portahility: Used frequently in the fild of software engineering, thisterm refersto a

desirable feature of software systems wherewith the system can be easily migrated, or
"ported,” from one platform to ancther. Thisfeature is desrable because it eiminaes

or reduces the considerable expense associated with re-programming products to run on
every popular platform in the market. The widely acclaimed move to object-oriented
programming is a least partly motivated by this programming disciplines ahility to

accommodate the festure of port gbility.
Postion tracking: Refersto afamily of technologies being de veloped under the banner

of virtud redity (VR) to keep track of the positions and orientations of users asthey
interact with the VR sys tem. These technologies include techniques that make use of

mechani cd, ultrasonic, magnetic, optica, and/or image extraction sensors.
Postchanndl world: Thisterm descr  Uibes the belief that in the near-future our TV

networkswill be comprised of so many chan nesb will be cgpable of carrying so much video
bandwidthD that the concept of an individud TV broadcast channd will become obso lete.

Rather than being subject to the condraints of a viewing sched ule prescribed for them



by distant network executives, the viewing public will be afforded the luxury of viewing

whatever they want, whenever they want it.
Pogt production: In the treditiond world of film and video pro duction, this term refers

to that phase of the product development cycle that covers dl of the manipulation of the
video after it has been produced or shot. Thus, thislarge segment of the development
cyde coversdl of the editing and the addition of dl specid audio and video effects

(for example, DVE [digitd video effects] such asthe fades and dissolves that appear
between, and link scenes). Itisacommon say  aing in the film industry that dl of the
filmmaking activity that occursin advance of pog-production is as nothing more than the
meking of raw dlay, and thet the red artistic shaping of the film oc curs during that
pogt-production phase. Up until now, the post-pro duction phase of filmmaking has
required the use of relatively expengve facilities and equipment, usudly located in

what are cdled "pogt-houses” The current flood of dl-digitd, desktop video produc

tion toolsisdl but threatening to cannibalize the post-production in dustry by meking

the most sophidticated forms of editing and DVE available to artists a afraction of the

codts associated with traditiona andlog facilities.
PostScriptTM: A page-description language that serves much the same role for documents

that MIDI (musica ingrument digital inter face) serves for music. PostScript was
deveoped by Adobe Systems and has now becomethe def  dacto standard for page
description lan guages. The value thet it brings to the market isthet it is a type of
diplay list placed in a certain format that PostScript-compatible print ers, regardiess
of brand, can reed. By ingtructing the printer through code where to placeitsink, a

printer can recreate any image, and any font without having the font loaded into memory.
Pogt symbolic communications: This phrase, originated by virtud redlity visonary Jaron

Lanier, describes a near-future form of communication in which the maturation of the



various technolo gies surrounding virtud redlity will make it possible for communi
cating parties to share ideas with one ancther, not so much by talking about the warid,
but rather by manipulating objectsin a shared virtud world. Lanier dso refersto this

form of communication as "redity converstions”
POTS: Stands for plain old telephone sarvice, dtill the L backbone of themodern

communications system.
POV: Stands for point of view, aterm that describes the vantage point from which an act

of communication iswitnessed or percaived. Thus, in afilm, POV typicaly refersto the
positioning of the camera rddive to the subjects being filmed. With literature, POV may
mean much the same thing asit does with regard to film; that is, the phys cad vantage
point from where the reeder should imagine seeing a scene But the term may aso refer to
amore abdract nation, such as a par ticular politica point of view. However, when used
asits acronym the term usudly refers to the physica vantage point for viewing a scene

or situaion. POV has dways been one of the fundamenta ar
tistic congderationsin building apiece of video or film. Thislofty status should not

changebin fact, it may actudly grow in promi nenceb as we enter the era of interactive

forms of entertainment.
PowerPCTM: Thisterm refers  to a multi-vendor family of desktop computing products

introduced in 1994. Based upon a RISC (reduced ingtruction set computing) processor
designed by IBM and fabricated by Motorola, and on an operating syssem developed by
Apple, the PowerPC isintended to provide significant competition againgt the long
domination of the persond computer market by machines based on the Intel 80 x 86
processors. Because the RISC architecture has been responsible in the early nineties for
some of the more powerful graphics workstations, the PowerPC's primary dlureisits

facilitation of multimedia applications.
Prediction: In the world of video codecs, this term refers to aform of motion



compensation in which aframeis constructed during decompression from the difference
information between the | origina frame (determined during the compression process)

and the preced ing key frame.
Preference tracking: A close cousin to performance track ing, this concept drives

software engineering efforts to creete pro grams that understand the emotiond

preferences of the user. Examples of this might include programs that monitor preferences
for syle of TV programming (e.g., westerns vs. whodunits, violent vs. nonvio lent
programming), purchasing preferences, socid yles, etc. The pur pose for tracking
preferenceis, of course, to then use that data to match system resources to the needs of
the user. In the emergent phe nomenon of home interactive media, preference tracking will
serve as an enabling technology used to  ihelp ddliver on the promise of per sond
televisonb smart TV that knows the user's likes and didikes and uses that informetion to

build individudized evenings of enter tainment.
Pre-production: In the world of film and video, this term refers to thet part of the

development phase that liesin between the comple tion of the scripts and the
commencement of the video shoot (adlso called production). Once a script is goproved for
production, the de velopment team must first perform a number of preparatory func tions
before launching into the very expensive process of shooting the field footage. They

mugt, for example, break out the scripts, iden tifying the characters, the props, the

sets, and the locations. Then, if locations are to be involved in the shoat, they must

scout for the best site(s). Also, they must conduct casting sessions, sdlect the cadt,

and paf gorm alarge number of tasks associated with estimating and con tralling the
budget. En toto, these preparatory activities are referred to as "pre-production.”

Because most multimedia budgets are till quite constrained when compared againgt those



that are avallable for the typica film project, much of the video placed in multimedia
titlesis actudly stock footage, rather than origindly produced video. This course of
action eiminates the |abor intensive and codtly activities required by the

pre-production and production phases.
Problembasad learning: From the redm of ingtructiond de sign, this term describes an

emerging school of thought that says thet people learn best, nat by deliberatdly studying
educaiond materids, but by goplying concepts and skillsto the task of solving

specific problems. This premise has mgjor consegquences for how the com puter is employed
as ateaching tool. The dominant, ear A ly model of computer based ingruction has been
the study, or drill and practice, modd. During the late eighties and early nineties,

schools spent con siderable funds on integrated learning systems, which are dominated by
the drill and practice modd of ingtruction. The rliance on thismodd reflects, not so
much a deep-seated belief that the sSudy modd of ingruction is the secret to effective
pedagogy, but rather a capitu lation to the rdaively easy nature of programming drill

and practice progr ams, which amounts to little more than programming a succes son of
multiple choice style questions. Advocates of the problem based gpproach to learning
oppose the extensive use of integrated learning systems and are promoting a move to
problem-solving, game oriented programs that go much further in terms of engaging the
learner. Educationd softwareislikely to movein thisdirection inthe near fu °ture,

and away from the drill and practice paradigm.
Procedura knowledge: From the world of atificid intelli gence, thisis the form of

meachine knowledge responsible for mode ing the sequence and nature of task completion.

Thisform of machine knowledge draws heavily upon, but is independent from, declarative

knowledge.
Proclamation 66: Congdered alandmark case in the history of educationa technology,



this legidative act by the state of Texas has made it possible for Texas school
digricts to purchase indructiona multimedia products with funds that hitherto were

limited to the ac
quisition of standard textbooks. To many, this act represents a bresk through in thinking

about what congtitutes a "textbook."
Production: In the world of film and video, thisterm refersto that most exciting of

phases in the development process during which the director says "lights, camera,
action.” It isthe phasethat liesbetw  een pre-production and post-production, and
it isthe penultimate act of film creation in which the actors and crew are assembled,

and the origind fidd footage is shot.
Production chart: With reference to the production of afiln/ video/animation, thisisa

form that shows the gtatus of every scene in the picture during the various stages of

production.
Progressive scanning: The standard form of scanning for today's televison is termed

interlaced scanning, which meansthat it takes two complete passes of aTV's CRT (cathode
ray tube) eectron gun to paint a single image on the screen. When asingle screen image

of NTSC (Nationd Televison Standards Committeg)-qudity TV istrangmitted, it is
actualy transmitted in two separate frames, each one containing ev  Gery other line of

the 525 scan lines that make up ateevison image. Thus, one frame will contain dl odd

scan lines (1, 3, 5, etc.), while the verj next frame contains the even lines (2, 4, 6,

etc.). Thisinterlaced method is motivated by the need to conserve bandwidth. Progressive
scanning is the more naturd, but much more bandwidth-intensive technique whereby one
frame equals one screen image. It is caled progressive scanning because each scan line

isfol lowed, not by its next odd or even cohort, but rather by its next, and dosest

reldive. Thus, scan line 1isfollowed by scan line 2, which isfollowed by scan line 3,



etc. One of the competitors for the HDTV (high definition television) standard is
recommending aprogress live scanning method of transmission. Thisform of scanning
eliminates many of the typical artifacts of normal TV broadcasts, such asinter ine
flicker and certain distortions associated with rgpidly moving objects. The pendty, of
course, istha with progressive scanning, atrangmitted image in the video stream

requires twice as much band width asis required by an interlaced image.
Project Jedi: Thisisaproject being undertaken by Lucadfilm with the god of changing

the way that movies get made. The primary intent of the project isto convert from a
process that, historicaly, has relied entirdly upon andog technologies, to a rocess
thet rdiesen tirdy on digitd technologies. It is believed that the outcome of such a

converson will make possible unprecedented levels of ability to ma nipulate the visud

imege for artistic purposes.
Prototype community: e The costs of software development tends to be high. So too are

the cogts of creating high-qudity media When you combine the twob which is exactly what
you do when you build interactive multimediab the cogts can be very high. Thus, it
behooves multimedia gpplication and hypermedia gpplication de velopersto create early
prototypes of their programs, and to test them on at |east one representative sample of

their target market. Thisisno easy chore, because it involves organizing awilling and
qudified community of users (viewers, gamers, or whatever). When such a community is
organized, the organization who did the organizing tends to view them as a condderable
as=t and seeks to use them for exten sive testing, perhgps of more than one product or

system. The term " prototype community™ is now being used to describe this commu nity of

users upon which prot
Psychoacoudtics. From the increasingly prevaent world of 3 D audio, thisterm refersto

an academic discipline that concernsitsdf with the human perception and interpretation



of sound. Mogt of the recent advancesin the digita encoding of HRTF (head related trans

fer functions) have grown out of research in thisfidd.
Public domain: Any item of eectronic content (media or soft ware) that isfree of any

copyright, trademark or patent restrictionsis said to be "public doman." In the coming
age of multimedia, where so much of our information will be assembled from myriad, and
pre vioudy unrelated sources (e.g., from stock footage, clipmedia, etc.), the need and

demand for sources of public domain content will be intense.
Public switched telephone network: Also commonly referred to by its acronym, PSTN, this

term refers to the massive tele phone infrastructure to which everyone has common access
rights W T hen someone wants to send informetion over achannd that is not private,

they must access and use the PSTN. Thus, if someoneisusingal AN (locd area
network), or adirect private line, they are not using the PSTN. But in dmost every

other concalvable case in which communicationsis occurring between geographicaly

separate enti ties, they are making use of the public switched telephone network.
Pulse code modulation (PCM): PCM is done by sampling awaveform at a constant rate

(sampling rate) of thousands of timeS
per second to convert andog audio to digitd audio. The minimum standard MPC (multimedia

personal computer) samples sound at 11,025Hz with 8 bits per sample, and plays back
waveform audio a 22,050Hz with 8 bits per sample. The sampling rate needs to be double
the highest frequency of the sampled sound to produce the "Nyquest” frequency sound

gandard.
Purging: In traditiona data processing, this term refers to the very necessary process

whereby fi Hesthat have outlived their usefulness are removedb are purgedb from the
system's storage devices. Purg ing can be accomplished through either manua or automated
proce dures. Mogt automated procedures base their decision to purge aparticular file or

piece on information on the criterion of lack of use. In other words, if afile has not



been accessed for a pre-determined period of time, it isjudged by the sysem to no
longer be of use, and it is therefore diminated from the system. In the era of
multimedia, where file Szes are going to mughroom in order to handle the mixed media
data types, the need to purge filesin alogica and congstent way is apt to grow in

importance.
Px64: Thisisapopular videoconferencing sandard developed by the CC17T (Consultative

Committee on Internationa Telephone and Telegraph). It is primarily acodec
(compression-decompression) stan dard, and facilitates the transmission of audio and

video data over copper or fiber channds.
QHY: Stands for qua Chtized high-resolution Y, aterm that refers to a technique that

elaborates on the DY UV (ddtaluminance color differ ence) compression scheme. QHY works
by enhancing the luminance (or YY) signds of the image and interpolating it between the

chromi nance and luminance values dready sored asaDY W image. Wher ever luminance
varies greatly between two DY UV pixe vaues, QHY interpolates a correct vaue to achieve

the effect of a sharper image.
Quantization: In the process of ADC (andogrto-digital conver son), quantization isthe

step that immediatdy follows sampling and is repongble for providing digital media
with the binary-encoded numeric vaues that capture some or most of the properties of the

origind sensory Sgndl.
Quad video: As computing makes the painful trangtion from the aphanumeric forms of

data to the higher bandwidth versions of datab audio, imege, and especidly videob it is
being forced to render these presentationa mediain a compromised format. With regard t
I 0 video, which has the highest bandwidth of the three, there have been three basic

avenues of compromise. Thefirst hasto do with screenh scre geogra phy. Since dl forms

of digitized visuds are trandated into a pixe format, and since each pixe represents



some amount of memory re quiremantd the basic dement of Sze, insofar as the computer is
con cernedb the size and corresponding memory requirement of a piece of digitd video is
directly proportiond to the amount of screen spaceit is projected on. Thus, many

digital video gpplicaions are limited to a certain Sze window, S0 as to control the

overdl amount of computer data that must be moved through the system to cregte the
motion pic ture. The second area of compromise has to do with resolution, i.e,, with the
number of pixels that must be represented to diplay a given image. Obvioudy, the lower

the resolution, the smaller the amount of data that must be employed to represent the

image. Thus, loweringt  he resolution is another way of lowering the memory and

processing requirements associated with displaying video. Findly, the third fac
tor of compromise has to do with how many frames per second (fps) are used to represent

the motion picture. For tdevison, the sandard is 30 fps. In the firgt haf of the

'Q0s, however, most makers of video hardware and software dill find this framerate to

be abit daunting. As aresult, many "video files' are stored and played back at lower

frame rates, the most common hovering in the 10-15 fps range. Taken together, these three
compromises represent what many in the multi mediaindudtry are referring to asthe
"quasi-video" of computing. It isimportant to note that, with time and the inexorable
advance of hardware and software, thec  ¥ompromises of quasi-videowill likely go away

(and with it, the term).
Queue: In the computer world, this term refers to a group of items waiting to be acted

upon by the computer. The arrangement of items determines the processing priority.
QuickDrawTM: Introduced with the initid Apple Mshin 1984, thisis Appleslibrary of

software tools for developing Static graphics. It made thePI CTfile format an industry

sandard for graphicsfiles.
QuickRingTM: Thelocd bus standard for Apple Macintosh, it is cgpable of moving up to

350 MBps, making it one of the fastest loca bus standards in the industry.



QuickTimeTM: Introduced in 1991, thisis Appleslibrary of system software toolsfo

Mr cregting time-based datab audio, animation, and motion picture. At the heart of

QuickTime, as with any motion enabling software, is a codec (responsible for data
compression-de compression), and o it seemsinevitable that QuickTime will be compared
againg DVI (Digitd Video Interactive), MPEG (Motion Picture Experts Group), ard other
codecs. QuickTime has three major components. The MovieToolbox, which mekes it possible
to play, edit, and otherwise manipulate the time-based data; The Image Com presson
Manager, which isthe high levd interface to QuickTime's codec; and the Component
Manager, which islargdy responsble for interfacing QuickTime resources to externd

System resources.
Radid fill: From the world of computer paint systems, this terrn refers to a type of

fill inwhich a pattern is projected from a center outward  @in dl directions.
Radio button: An interface eement common to grgphica user interfaces (GUIs) based on

the desktop metgphor, radio buttons are typicaly placed in groups of three or more.
Ther principd digtinc tion asamode of sdecting program functions isthat they are
mutu dly exdusve: you can only select one of them. Their name derives from the obvious

metgphor with the dids on aradio.
RAID: Stands for redundant arrays of inexpensive disks and repre sents the latest

incarnation of magnetic disk storage. This new form is gathering wide apped among
multimedia developers because it of fers much higher capacities than traditionad magnetic
storage, and yet offers the far greater data transfer speeds that have aways character
ized magnetic as compared to opticd disc (eg., CD-ROM). Through a process cdled file
driping, thisform of storage aso provides the desirable feature of redundancy, wher
¥ewith the failure of one disk in the array does not cause any |oss of data because each

fileisdupli cated on the other disksin the array.



Random access: Of longstanding importance as a centra con cept in data processing, this
term is often defined in terms of its oppo Ste: sequentid access. With information that

is stored on a sequentia access device, accesstimes are typicaly longer because one

has to pass over everything that intervenes to access the desired inforrnation. Tape

gorage isthe classic example of a sequentid access de vice. If you are at theend of a

tapeb one of your VHS tapes, for exampleb and want to access something near the beginning,
then you must rewind the tape, searching dl the while, until you get dl the way to the

front of the tape to reach the information you want. In contrast, random access means

that you can access any single piece of information as eadly as any other piece of

information, regardlessof w where any of it is stored on the medium. Disk storageis

congdered
the classic example of arandom access device. This random access cgpabiility is made

possible by the use of directories, which enable read heads to find out the address of

the desired information, and then move directly to that location.
Ragter file: As opposed to avectorfile, a rester file is an image file generated either

by using a paint program or by scanning an im age. A rader fileis stored in the form of
abit mgp. Thisisliterdly a"map," or twedimensond aray, of the digplay image
containing the location of each pixd and its representative grayscae or color char
acteridics. Raster images are noted for their brilliant colors and high resolution, but

aso for their unwieldy Sze and resstance to flexible manipulation (e.g., reszing).
Vector files, in contrast, are generated by draw prog  hrams and are laid out on the

basis of mathematica equations, or "vectors."
Ragter image processor: Providing the bridge from dec tronic content (e.g., ASCII data)

to image (e.g., bit map), this device transforms the encoded representation of a

character into the desired pattern of pixel marks so thet it may belaid down on paper.



Thequd ity god of araster image processor is to take the encoded character and
trandform it into a pixd pattern that captures that character's typefont, style, Sze,

and orientation as accurately as possible.
Redter to vector conversion: In the workaday world of mul timedia applications, thereis

frequent need to convert image files from one format to another. Raster-to-vector
converson is one of the mogt difficult of these conversons, demanding agreat ded of
the conversion software. This process requires the softwareto  » detect the presence of
geometric shapesin abit-mapped image, and then con vert those shapes to vectorized or
mathematica representations. Typi cdly, thisis done with atrace function that

literdly traces and redraws the image with mathematica vectors of the lines, shapes,

and objects that make up theimage.
Ray tracing: This technique is used for creating redistic com puter images by tracing

rays from viewpoint to light source, which is, of course, thereverse of light rays. In
other words, this technique traces the path of light asit bounces off of reflective
surfaces. It ca culates both hidden surfaces and shading. However, it tendsto be
CPU-intendve, requiring ardaively lengthy processing time for eech image that is
generated. The high cost in terms of CPU cyclesiis, however, offset by the high vaue
that ray tracing provides to agrgphicd image. It is atechnique that is used primarily

to give computer gener L ated images avery redistic and subtle sense of lighting.
RBOC: Stands for Regiond Bell Operating Company, atype of cor porate entity that was

established asaresult of the 1984 anti-trust suit that broke up the AT& T Bell System.
There are seven RBOCs, or "baby bells' asthey are sometimes cdled: Ameritech, Bell
Atlantic, BellSouth, Nynex, Pecific Teles's, Southwestern Bell, and USWest. The
legidation that broke up the system prohibits the RBOCs from providing video services

into their locd market areas, but these re drictions are under severe legidative



scrutiny and may be lifted a dmost any time. In any event, the RBOCs are busy at the
work of forming dliances with CA7V (cable) operators, and are expected to become mgjor

providers of multimedia services as we enter the Age of Interactivity.
RDS: Stands for radio data system, an innovation recently imported from Europe to the

United States that offersinteractive servicesto radio 1 listeners through an FM
subcarrier channd. Haled as the first mgor innovation in radio technology snce the
introduction of the FM signd in 1961, RDS will offer services such as asmdl screen to
display printed informetion like the station's cdl letters, the name of asong and its

atig, traffic and weether bulletins, and possbly even advertisng. Additiond features
will indude the ahility to search the did by format, rether than by Sation; a
hend-offfunction for cross country driversthat automaticaly switchesto a stronger
gation for abroadcast being aired nationaly (e.g., Nationd Public Radio); and, the
ability to automatically interrupt any station with an emergency announcement, such asa

westher warning.
Red time: This refers to an operating mode for computers under which data are received

and processed, and the results returned so fag, that the process appears ingtantaneous

to the user. Realtime modes are usudly described in contrast to batc  ¢h systems,

where data are accumulated over time, and then submitted for processing dl at once,

often during late night hours when the redl-time processing load placed on the computer
system hasdiminished. As more and more of the processing load moves to managing the user
interface in concert with the rise of multimedia gpplications, the pressure will grow on

hardware/software to provide systems that feature reaktime perfor mance.
Rear projection: A form of projection system thet has grown very popular in corporate

America, rear-projection provides for Sg nificantly larger display areas than are

feasible with conventiona video monitors. Rear-projection works by reflecting the video



image off of amirror which stands behind a specid screen onto which theimageis cast.
The use of thistype of system for marketing and other corporate presentations has done a

great dedl to foster the speaker-support seg ment of themult  Emediaindustry.
Recognizer: From the world of OCR (optica character recogni tion), thisterm refersto a

process thet is the opposite of rasterizing. The recognizer takes thepixel image pattern
of acharacter on adocu ment, identifies the particular character that it represents,
and then assignsit the gppropriate computer code. In the PC domain, arecognizer

converts a character samped on a paper document into its appropriate ASCII code.
Red Book: Thisterm refersto the origina compact disc format standard established by

Philips and Sony for digitd audio, dso known as CD-DA (Compact Discb Digitd Audio).
When one buysamusic CD a aretal center, asure bet is that the disc has been pressed

in accordance with the Red Book standard.
Redining levd: In theworld of digitd audio, thisterm refersto the amplitude of the

loudest sound that adigital system is cgpable of expressng. For an audio engineer, the
trick isto keep dl eventsin the sound track  Abenesath the redlining level of the

digita system that is being used.
Refresh rate; Thisisthe rate at which the éectron beam of an RGB (red, green, blue)

monitor scans the screen, thereby restoring (refreshing) the image. Most computer
digplaysb and TVs under the NTSC (Nationd Televison Standards Committee) standardb

refresh the screen every 1/60th of a second.
Remediaion: From the fidd of learning theory, and more re cently, from ingtructiona

design, thisterm refers to ateaching Strat egy that seeks to address learning

deficiencies directly, rather than working on learning strengths. With the various forms

of computer based learning (e.g., CAl [computer aided ingtruction], CBT [com puter based
training], educationd software, etc.), remediation is of ten used in direct response to

an incorrect answer to a question.



Render: One of the most CPU-intensve of al computer processes, rendering isthe
penultimate phaseinthe cr  +egtion of 3D graphics and animation. Prior to rendering,
agraphicsartis will create a 3D mode, which is, in essence, awireframe
representation of the graphical ob ject (achdice, for example). Once thismodd hasdl

of the shape and Sze attributes the artist wishes, the rendering process will be

launched This processinvolves removing al of the jagged edges and hidden surfaces,
followed by adding al of the object's shading attributes, such as texture and depth.
Rendering is becoming an increasingly sophisticated aspect of multimedia production, and,
aong with the compression of motion pictures, represents one the strongest forces

pushing chip manufacturersto build faster processors.
Rendering engines. Are hardware/software systems powerful enough to generate

illuson-sugtaining landscapes, buildings, eic. An example of a rendering engine would be
DTM (digitd terrain mode ing). The future of rendering enginesis dear: they will play
arol Geasone of the key automatainvolved in the creation of redigtic settings for

virtud redity and interactive fiction products.
Re recording: With regard to filmmaking, thisterm refersto one of the penultimate

phases of pos-production, where the final sound track is "re-recorded” from its various
components, which were e ther separated from one another at an earlier time so that they
might receive individudlized attention (e.g., the various voice tracks in adidogue), or

were recorded separately in the firgt place (e.g., the film's musical components). During
thisfind mix, many things are doneto perfect the audio track, such as baancing

volumes, adjugting the pitch of the voices or sounds (treble/bass baance), and perhaps
adding some specid effects (e.g., atdephone filter, which, obvioudy, makes avoice

sound asif it isbeing heard over atelephone). Aswith so many as pects of media



production, thi s process has a great dedl to benefit from the digitization process,
because it leads to the ability to analyze, separate, and recombine sounds, al on the
same platform, and dl without the traditiona concern for handling many different types
of physicd media. The maturation of such technologies as MIDI (mu Scd ingtrument
digita interface) and DSP (digital sgna processing) ensures that the process of

re-recording will soon be done entirely within the domain of acomputerized system.
Resample: This process is undertaken to adjust the resolution of adigita image to match

the capabilities of the current hardware plat form. Resampling down discardspixe
information in animage. Con versaly, resampling up adds pixe information through

interpolation
Resolution: Inits most generd sense, thisterm refersto the fine ness of the detall

represented by any form of mediab audio, image, video, or even such exatic forms of media
astactilefeedbac k. The most common use of the term today occurs with regard to the
images shown on avideo or computer display, where they are measured as a number of
discrete eements per areab for example, pixds per square inch. The higher the number,

the better the resolution and the higher the qudity of the image.
Resolution independence: Thisterm refersto ahighly de srable capatiility for computers

to be able to output mediab audio, image, videob a any resolution, regardiess even of the
resolution a which the origind mediawas captured ordigitized. Thistermisnearly

synonymous with scaability.
Retind imaging: One of the more futuristic of new media de vices being contemplated

today, this technology represents the art of painting an image directly onto the retina
of theeye. One dtra - tegy for doing thisis for the computer to steer alow -powered
laser beam around the reting, thereby activating rods and cones in the desired patterns

and intengties
Reverb: Short for "reverberation,” this audio engineering term re fersto the naturd



echo that accompanies dmost every sound as it bounces off of naturd objectsin the
listener's environment. Because sound recordings thet lack reverb are perceived asthin
and unnaturd, much effort is made by audio engineers to add this dimension to ther

finished work.
RGB: Standsfor red, green, blue and represents the most widdly used representation of

video images, wherein the condtituent pixels are defined by their respective red, green,

and bluec .olor components.
RIPTM: Stands for Remote Imaging Protocol, a standard for trans mitting computer

generated, mixed media deta types over the televi Sion tranamission infrastructure. It is
created by TeleGrafix of Huntington Beach, Cdifornia, and isintended to replacethe
longstanding NAPLPS (North American Presentation Level Protocol Standard) by making it

possible for online services to tranamit amuch more media-rich form of content.
RLE: Standsfor run length encoding and refersto a commonly used Strategy for

compressing data, especidly datawith black-and-white images, like those associated with
paper documents. RLE works by counting the number of consecutive pixes that have the
same visud vaueb such as occurs with the proportiondly large white spacesin most
documentsb and then soresonly  gthe location and "count” of these consecutive pixes.
Thisisin contregt to bit-map images, which supply the numeric, or digitized, vaue of

eech and every pixe in theimage. It isimportant to note, however, that many RLE
agorithms start with bit maps as their primary source of input, and then "com press them
down" by parsng, counting, and then saving dl of the segmentsin the bit map that

possess consecutive pixes with the same digital characteristics.
Roalling demo: From the world of multimedia gpplications, this type of hypermedia

goplication is used dmost exclusvely in market ing Stuations, such as show or retall

floor exhibits. With rolling demos, a sequence of screens/video segmentsis programmed to



flow from one screen/segment to another with little or no need for human inter vention.
These demos are typically used to display key product char acteristi - Acs and features.
Ther primary benfit is, of course, that they do not require the expensive sarvices of a
sdesperson, and so can be left unattended at shows or in stores. Most rolling demos
provide afeature that enables users to break out of the pre-programmed se quence, and

take direct control of the program’s media assets.
Room tone: From the world of audio production for film and video, room tone represents

the naturd sound of any location (eg., the low buzz and china-dinking of arestaurant
crowd, the machine murmur of outside traffic). Room tone is used ingteed of blank film or
tape for spacesin between sound takes, because every location has a sound, wheress film
and tgpe do nat. In the age of multimedia tech nology, an aundance of audio dlip media

is becoming avallable to provide alibrary of such sounds to video producers.
Rotoscope: In the world of festure animations, thisis amachine made to project filmed

imagesf Arame by frame onto the surface of a drawing board. The image is traced onto
animation paper and used by the animator to achieve lifdike movement. In asense,

rotoscoping is aform of data capture for animation.
Rough cut: From the world of filmmaking, this term refers to one of thefirst phases of

the post-production process wherein the direc tor/editor team put together their first
pass & building the finished movie. They do this by sequencing together an initia
sdection of takes and shots from the production phase. Depending upon many factorsbe.g.,

the ill of the director asreflected in his choices dur
ing productionb the rough cut will be either close, or rather distant from what the

finished film will look like. Many of the more sophisticated dectronic video editing
products, such as Adobe's Premiere, make it possible for film developers to prepare their

rough cuts en tirdly in adigita format. This means that, rather than coping with the



b problems associated with a potentidly large and cumbersome num ber of sequentia
access video tapes, the editing crew can work en tirely in rardom access or nonlinear

mode. Of course, this also assumes the presence of some rather large storage devices,

incdluding a szeble volume of erassble media
RTF: Standsfor rich text format, a Microsoft file formatting stan dard that grew out of

the Microsoft Windows software devel oper's kit. It was designed to enable software
developers to create help files to accompany their software. Specificdly, RTF enables
developers to embed dements of document structure, such astable of contents, in dex
entries, hyperlinks, etc. Many popular word processing packages now support the RTF

gandard.
RTOS. Stands for red-time operating system and refers to operat ing system(s), or OS

components, thet operate quickly and efficiently enough to manage dir ect user

interaction. With the increasing move ment of computer gpplicationsint < o the workaday
world of noncomputer professonas, and with the addition of high bandwidth (media) deta
types, the demands placed on operating sysems to man age high volumes of informationin
redl time will continue to grow. CD-RTOS, the operating system of Philips CD-1 standard

for home interactive media, provides agood example.
RTV: Stands for rea-time video, and refers to one of the two stan dard file formats that

make up Intel DV (Digitdl Video Interactive) technology. RTV isan inexpensive,
intraframe codec in which both compression and decompression can be executed on the fly
and gands in contrast to PLV (productiontleve video), the more expendve, interframe

portion of the DVI codec canon.
Rubberbanding: In this line-drawing technique, an "dadiic”’ lineis extended from one or

more point(s) to wherever the screen cursor islocated. This feature is used with many

paint systemsto enable an easy and flexible way for artists to re-shape objects.
Samplerate + converters. Because there are now so many forms and modes and standards



for digitizing the various media (au dio, image, video, €c.), thereis often aneed to

convert asignd from one sampling rate to another. Sample rate converters prform this
function, and therefore can be said to be part-in-parcel of a scaable architecture. The

need for sample rate converson commonly arises when transferring a digitized sgnd from
one system to ancther. For example, an audio sgnd recorded at 48 kHz on a professond
digita tape deck may have to be converted to 44.1 kHz for storage on a CD. Another
obvious example has to do with digita tdlephone sysems where, in order to cary the
lov-qudity 8 kHz standard of the public switched telephone network, (PSTN) digitd audio

from amogt any other digital source must be down-converted.
Sampling: Thefirst step in any form of DSP (digital Sgnd pro cessing), this processis

responsible for converting | the continuous, andog forms of signd known inthered
world of nature to the dis crete-time, binary forms of sgnd employed in the world of
digitd computing. In the process of ADC (andog-to-digita converson), sam pling
precedes the step known as quantization, whereby the discrete time signd obtained by
sampling an andog signd is converted to a binary-encoded numerica vaue that captures

some or most of the natural signal's properties.
Sampling rate: This refers to the number of times per second that digitizing crcuitry

measures an andog signd to produce adigi ta vaue. With regard to digitizing various
sources of media, this criti cd variableis virtudly synonymous with quality, because
it expresses the resolution a whichADC (andog-to-digitd conversion) tekes place. The

higher the sampling rate, the finer the qudity of the digitized media
Saturation: A technica characteridtic of color, saturation refersto  } the purity of a

color. Rich, intense colors are thus said to be highly
saturated, while dull or diluted colors are characterized as not being very saturated.

For example, pink is alow-saturation red.
SBCELP: This acronym stands for an emerging standard in voice coding. The SB is short for



Lernout & Hauspie Speech Products of Belgium, the firm responsible for developing the
coding technique; while the CELP stands for code-excited linear prediction, an acro nym
that captures the essence of the technique's agorithmic makeup. SBCELP is routindy
capable of creating voice compression ratiosin the range of 30-to-1, and possesses a
codec that requires about 12 MIPS (millions of ingtructions per second) of computationa
power for compressing the voice signd, and about 1.5 MIPS for decom pressing the same
sgnd. Numerous low cost DSPs (digitd sgnal processors) are now avalablet bhat can

perform these codec tasks.
SCADA: Stands for system control and data acquisition and repre sents one of the

emerging, large scale gpplications for multimedia technology. SCADA centerslook like the
War Room &t the Pentagon. They feature large video displays and are connected to the

world by abundantly equipped broadband communications facilities. Geo graphic Information
Systems (GIS) that present red time sources of data on brightly colored maps are perhaps
the most common form of enabling technology used in conjunction with SCADA. Picture this.
afast food mogul stands before a GIS displaying red-time sdes data and joyfully

dhrieks a the redization thet there is aflurry of cheese burger sdesin Delaware.,
Scalabi | ity: A term of increasing importance in the world of com puters and

multimedia, scaability refersto the ability of agive °ntech nology to scae up or

down in capability in conjunction with the differing capatiilities of the technologies
which surround and support it. For example, when used with reference to the balkanized
world of video codecs, this term refers to a computer's ability to optimaly adapt a
digital video stream to the data rate of the playback system it finds itsdf working on.

If, on the one hand, the playback system has superior resolution (eg., SYGA), then the

codec should scale itsalf up so that the compressed image is decompressed to play & this



high qudlity resolution. If, on the other, the playback system has antiquated display
technology, the codec should decompressthe image to play a the lower levd of

resolution.
Scaable architecture: Thisterm refers to any product de Sgned so that buyers can

upgrade their initidly purchased items with out having to replace those items. Thisterm
can be aptly applied tothe  Npersonal computer market, where it is possible to upgrade
onesinitid purchase by, for example, adding interna memory chips, at taching new
peripherd devices, or even by replacing the machines motherboard. In contrast, the
televison has, for the most part, failed to make scdability apart of itsdesign: if a

family has a black-and white TV and now wants color, they must smply buy anew color
televison set. This term is much in vogue now, because as the indus try contemplates the
inevitable merger of the tdlevison and the com puter, there is much hope thet this new
deviceb theinteractive televison or snart TVD will feature a scalable architecture.

L ooking ahead, this architecture is expected to make it possible for televison ownersto
do such things as add new disk storage so that they can download more programming or

amply add more flatbed screen cdlls so that they can watch a bigger screen.
Scan converter: A 1150 referred to by the longer phrase "video scan converter,” this

device helps to convert video sgnds from one format to another, mediating formet
differences primarily between theworlds of TV and computer video. Unfortunately, this
increas ingly intense interface between the andlog world of traditional media production

and the digital world of computersis based upon asignifi cant technica differencein

the way the video signd is handled. For TV, the format has remained the samein the
United States since the NTSC (Nationa Television Standards Committee) standard was set

for color television in the 1950s. In contragt, for computers, the stan dard seemsto



change with every new release of every make and type of computer, which means, of course,
amog daily. When converting an image from computer to television formats, for example,
ascan converter mugt change the image from digital toa  2naog, and from noninterlaced

to interlaced, plusit must match the refresh rates be tween the two. So long asthe

andog and digitd worlds co-exist in nervous pardld, the market for scan converters

should remain a strong, but complex one. Bring on the teleputer.
Scan head: Isthe part of a scanner that opticaly senses the text or graphic as it moves

across the page.
Scan lines These are the pardld lines across the video screen aong which the scanning

gpat travels from |eft to right when project ing the video information thet mekes up the

pictureonthe TV screen
or monitor. NTSC (Nationd Televison Standards Committee) stan dard video systems

produce 525 lines on a screen.
Scanner: Thisterm refersto a data-capture device that creates atwedimensond,

hit-stream image of the object being scanned. Most commonly, scanners are used to
digitize paper documents. The pri mary function of a scanner isto trand  +ate paper
documents into dec tronic pixd or bit-mapped images. Typicaly, the scanning process
involves reflecting light off of the target object in such away that it can be captured

or converted to digitd data. The subcomponent within a scanner responsible for

converting the light to digital dataisthe CCD (charge coupled device).
Scientific visudization: This emerging field uses computer grgphicsto create visud

models of physica processes and numericd data. Ranging from litera trandations of
nature, such asavisud, cross-sectiond mode of avolcanic eruption, to highly

abstract ren derings, such as a color-coded, hest-mapped depiction of astock port folio
over the course of atrading sesson, scientific visudization is an gpproach or a

process that makes it possible to didtill huge amounts of numeric datainto asngle



image or a series of images over time in animations.
Scope and sequence: From the hallowed halls of academe, this term refers to asignificant

depinthedesgn + of any educationd program. It has become quite popular with
ingructiond designers, who use this step to lay out the scope of the content to be
covered in aparticular piece of educationd software (courseware), and to specify the

most desirable sequence(s) in which that content should be expe rienced by the learner.
Screen candy: Thisingder term refersto little visud rewards placed within an

interactive program to dazzle the user.
Screen capture programs: This term describes afamily of software utilities, commonly

used by multimedia developersin par ticular, which are used to quickly capture the
current contents of the computer screen. These programs typicaly work by creating a snap
shat, or bit-map of the current contents of the screen, and can usudly be enacted by

some form of smple command, such as atwo key stroke combination or command sequence.
Script-XTM: One of the mission-specified projects of Kaeda Labs (thejoint v | enture

between Apple and IBM), Script-X isamultimedia authoring language. It enables
deve opers to creete gpplications for multiple platforms. As envisoned, Script-X isto

multimediawhat Apple PostScript isto desktop publishing.
Scroll bar: From the world of the desktop graphica user interface (GUI), the scroll bar

isacommon interface eement used to change locations within a cocument. Typicdly, the
scrall bar is arectangle having on each end an arrow in a square box indicating
direction of movement within the document. Insde the scroll bar isa scrall box, which

istheitem that the user drags to move within the document
Scrolling: A common technique in computer user interface design whereby dl the displayed

information on the screen is moved a once, either verticaly or horizontally.
Scrolling game: Thisisasomewheat peorative term that has been used to labd the

dominant genre of video games in which the player-controlled protagonist is moved acro

! ssthe screen from | €ft to right, encountering a succession of obstacles as different



backgrounds scrall by.
SCSl: Stands for smdl computer standard interface and refers to a very important set of

standards that was established to control the way that periphera devices of virtudly
every kind (scanners, storage devices, printers, etc.) are connected to persona
computers. Pro nounced "scuzzy,” this 8-hit, pardld sandard makesit theoreticaly
possible for any device, such asa CD-ROM player, to attach to any persond compuiter,

provided of course that both have been equipped with a SCS interface.
SECAM: Stands for Systeme Electronique Coleur Avec Memoire and is the counterpart to the

North American NTSC (Nationa Televi sion Standards Committee) standard for encodingTV
sgnas. SECAM isused in France, Russa, and Eastern Europe, and makes use of 625 scan

lines and runs at 25 frames per second (779). .
Seek: Thisterm is used mogt often inthe digital  BEworld to refer to the positioning

of aread head on amass storage device in the correct location to reed a particular file

or aparticular piece of information
Seek time: This term represents a performance measure used most commonly with disk

Storage devices. It measures the time it takes for the disk read heed to pick up from its
current location and move to its next. Obvioudy, seek timeis controlled in large
measure by how close the data from one read is relative to the next read. Thus, seek time

as
an offidd performance measureis usudly recorded as an average over severd types of

read.
Segue Industry jargon from the world of video production, thisterm is used to describe

the trangtion from one mgor theme, scene, etc., to the next.
Sensorama Thiswas one of the earliest prototypes of virtud redlity. Developed as

prototype arcade game in the mid-1960s by Martin Hellig, it was one of the first examples
of amultisensory simu lation environment that T provided more than just visud input.

This pratotype featured a binocular viewing optics system, 3-D binaurd sound, Smulated



vibration cues, wind smulation, and a chemica smell bank that generated smulated
smdls borne into the usar's face by the wind smulator. The premise of the gamewas a
firs-person-view point motorcydle ride through New Y ork city.

Sequence: |s a series of scenes that make up a definite episode in a story.

Sequencer: Inthe word of MIDI (musica instrument digita in terface) sound production,
thisterm refersto a program feature that enables a composer or sound engineer to move
musica and other sounds around, i.e,, to rearrange them into the desired sequence. In
many respects, the sequencer is highly anaogous to the cut-and-paste features found in
word processing programs and paint systems. Sequentia access. Of longstanding importance
asacentrd concept in data processing, thisterm is often defined in terms of its

opposte random - access. With information stored on a sequentia access device,
accesstimes are typicaly longer than with a random access device. Tgpe storageisthe
classic example of a sequentid access device. If you are at the end of a tape and want
to access some thing near the beginning, then you must rewind the tape, searching urtil
you get to the front of the tape to reach the information wanted. In contrast, random
access means that you can access any single piece of information as eaedily as any other
piece of information, regardless of where any of it is $ored on the medium. Disk storage
is consdered the classic example of arandom access device. This random access

capability is made possible by the use of directories, which enable read heads to find

out the address of the desired information, and then movedirectly to thet location.
Server: A term usudly associated with LAN (loca area network) and database

technologies, a server is centraized repository 0 yf shared database informetion. In a
typica LAN configuration, the server isthe largest machinein the network, and
generdly manages the net work (plays host to the network operating system), aswel as

playing hogt to the network's largest collection of shared objects. Attached workgations



make requests to the server, which then downloads the requested informeation to those

workstations.
Sat top box: Thisterm is fast becoming the center of one of the greet technological

debates of our time. While it iswidely accepted that the computer will converge with the
tdevidoninthelong run, itisnot at dl certain which of these two venerable devices

will win out in the near term. That isto say: we dl know that the computer is becoming
more like the TV, that it can now show TV-qudity images, and that it can, in fact, be
rigged with an expanson board that makes pass-throug  éh video possble; and, we dl
know that the TV is being made smarter al thetime, and that, in fact, there are boxes
that we can attach to the TV which, in effect, provide it with mog, if not dl of the
intelligence of acomputer. These boxes are now being called "sat top boxes™ They
actudly have quite a history, going back a leedt to the beginning of the video game
industry, when companies like Nintendo and Sega were placing CPUs in their game machines,
but avoided calling those devices by any name that might suggest the presence of a
computer out of fear that any computer-like device would cause a phobic reaction among
their buyers. Nevertheess, these set top boxes have CPUS, and so have the essentia
ingredients of a com puter. Moreover, their technica make-up is advancing rapidly, and
with products like the 3DO player, are approaching the power of afull-blown desktop
computer. Th  «us, we have a controversy: will the st top box become so powerful that
it diminates the need for a per sond computer?, or, will the persond computer take on
30 many media capabilities that it will iminate the need for a separate presentationd

device likethe tdlevison?
SGML: Stands for slandard generdized markup language and is the leading Sandard among

tagging languages. It uses specid character sequences caled markup tags to embed



control information within streams of text data. These tags work by separating text to be
pro cessed in a pecidized wayb text to be boldfaced, for example~ from the remainder of
the text stream. The specific rules for how to interpret the various markup tags

specified under SGML are st forth using DTDs (document type definitions). The greatest
weekness of SGML today isthat it has no fadilities for handling nontext data. Con
sequently, it is not presently suited for handling the mixe

d media data types of compound documents.

Shading: Is one of the fundamentd techniques for creating highly redistic computer
generated graphics. Shading occurs when alight source is added to the visud environment
cregted by the computer. When this happens, aress that fal away from the light source
are shadowed, and aress closer to the light source are highlighted. The problem with
shading isthat it tends to add significantly to the com putationd |oad, thereby dowing

frame refresh rates significantly in most contemporary systems. Gourad and phong are two

techniques that represent the high end of sheding.
Sheetfed scanner: Thistype of scanner has fixed sensors and light sources. The documents

are fed past the light sources like afax machine. Thistype of scann  Eer isgenerdly
usad for high-volume gp plications, though there are now some small, persona-use models

avaladle.
Shot: From the world of filmmeaking, thisterm refersto the smadlest logica unit of a

filmb to the fundamenta unit of filmmaking. A shot represents the pan of timein afilm
during which a gngle camera POV (point-d-view) is sustained. Obvioudy, shots vary
widdy in duration. Though moving from one shot to another has typicdly been consdered
an aesthetic decision to be governed entirely by the filmmaker's artigtic gods, with the
advent of digital processes it isincreasngly a decision that has sgnificant technica

and practicd implications. The most powerful motion picture codecs (compres

siontdecompression programs) work on the principle of finding and diminating redundancy



in successveframesof  yafilm. To the extent that a piece of film movesin ahurried
fashion, jumping quickly from one shat to the next, a codec will have adifficult time
achieving a high compression ratio becauseb on averageb there will not be much redundancy
over the groups of frames that make up the film. In con tragt, films with alazy pace

(from the standpoint of how they are edited), feeturing lots of extended shots where the
camera stays fo cused on the same objects for long periods of time, areided for achiev

ing high compression ratios because they will possessagreat ded of visud redundancy

(aso caled tempord redundancy).
Shat lig: From the world of filmmaking, thisterm refersto alist of the shots that

must be executed basad on the blocking of the scenein the director's mind. As such, it

is one of the more important planning documents that goes into the making of films, scene
Kby scene With the use of authoring systems that possess time-line interfaces, the

links ketween the shot list and the finished shots can be auto mated, thus making it

possible to automate at least the first phase of editing a picture together. This, of

course, assumes that the finished shots have dl been digitized.
Shoveware: Some jadedjargon from the redm of hypermedia, this term refersto disks

loaded with so much poorly organized infor mation that the user, seeking to navigate that

information, islogt in an ectronic maze.
Shuttle: From the andlog world of tape, this term refers to use of the fastforward and

rewind features of a tgpe deck to search for some specific part of avideo. While users
are locked into this sequentia access search mode, the picture must be visble so that
they are able to have "visud hits" The pain and agony of shuttling is one of the

reasons why many fedl that nonlines; random acc L ess dl-digitd video isthe wave of

the future.
Sgnd: Intheworld of digitd media, sgnd refersto physica prop erties of sensory



information that change with time, especialy those associated with the e ectromagnetic
spectrum. Thus, in spesking about DSP (digital sgnd processing), it is customary to
gpesk of the "voice Sgnd” or the "video Sgnd,” etc.

Sgnd processng: Thisis a near-synonym to DSP (digital Sg ndl processing).

Sgnd recondruction: This term is roughly synonymous with decompresson in thet it
describes the recongtruction of an andog signd from its digitally encoded, compressed

counterpart.
Silence function: Oftenavailable with digita audio produc tion sysems, this function

diminates dl sources of ambient sound and other unintentiond noise in an audio track

by enabling the audio editor to amply force dl vaues in the sdected passage to zero.
SIMNET: Short for smulated network, this program represen Atsthe first serious effort

a creating a networked virtud reality smulation aso referred to as cyberspace. SMNET

is anetworked virtud battle field funded by DARPA (Defense Advanced Research Pojects
Agency), and developed at the Inditute for Smulation and Training a the University of
Centra Floridain Orlando. It enables geographl caly dispersed players to wage war with

one another on asmulated
and shared battlefidd. 1t thus provides a prototype of the role of equitagonist. Each

ganddone smulator isin the form of atank and contains a copy of the world database,

indudmg the terrain and the virtud representations of dl of the other smulatorsin

the conflict.
Simulation: Thisterm refersto an increasingly popular form of multimedia gpplication,

used most often for providing educationd experiencesin the most redistic contexts
possble. Smulaions are based onthesame go A oriented, highly interactive design
principles as video games, except they typicaly place the gaming chdlenge within some
realworld, job-reevant context. Hight smulators, smu lations of the sock market,

and war games are three fairly obvious examples of this highly sophidticated form of

multimedia



Simultaneous interpretation telephone: Conceived by Koji Kobayashi, former head of
Japanese corporate giant NEC, this term refersto atelephone system that provides
reaktime, machine generated trandation between languages, thus making it possible for
individuds to conduct a free and norma conversation even though they do not understand
one another's language. Though this technol ogy has yet to be achieved, it is commonly

thought of as one of the key enabling technologies of the globd village.
Snewave: |sacontinuoudy varying, repegting Sgnd character i @zed by amplitude,

frequency, and phase; the sne wave is the primary mathematical symbol for anaog

phenomena, which include, of course, andog media.
Siders. From the world of interface design (not basebdl), this term refers to a type of

on-screen control icon used to control functionsD like sound volume, for exampleb that
vary dong ascae of vaues, rather than just being subject to an on-off determination,

which isatoggle switch.
Smart TV: One of the many emerging synonyms for interactive televison, thisterm

underscores the necessity for televisons to take on machine-based, or processor-based

intelligence as they becomeinteractive.
Smdl o vison: Thisisindustry dang for aloser technology. It refers back to an early

1960s attempt at virtud redlity in which the authors tried to incorporate smell asa

form of output. Obvioudy, it did not work out.
SMPTE: Standsfor Society for Mation Picture  fiand Televison En ginears, a

professond society that has been responsible for estab lishing a number of sandards

for motion picture and television equipment.
Sngp to grid: One of the many accuracy aids now used in com puter grgphics programs, this

term refers to an underlying, and often transparent grid that works to force dignment of
objects a a microscae within a graphics development environment. Thus, for example,

thistool is often embedded in paint sysems so asto force dignment of bullet points



and other forms of |ettering thet the artist would nor mally want to have acommon
verticd or horizontd edge. Every oncein while, this otherwise useful tool can getin

the way by forcing alignment where the artist wants rough edges. As with most software
features, though, the artist can typicaly circumvent this problem by smply turning off

the snap-to grid feeture, or by making adjustments to the spacing betw  «een dements of

thegrid.
SNR: Stands for signd-to-noise ratio, which is ameasure of qudity for any form of

digitd sgnd. For example, with regard to audio, where thisratio is most often used,

R refersto the darity of sound in relationship to ambient noise.
Soft robot: A term coinedin 1984 by Alan Kay, it refers to much the same software design

concept as does the term interface agent. A soft robot is a computer based agent that
represents a system made up of software routines. When given agod (by a human user),
this system is cgpable of carrying out the details of the appropriate computer

operations and of asking for, and receiving advice in human terms when it gets stuck.
SONET A CCIIT (Consultative Committee on Internationa Tele phone andTelegraph) standard

that defines anumber of levels of digita telephony service overfiber optic transmission
lines. SONET is often associated with the backbone of the Ameri - écan communications net
work and ranges in carrying capacity from 1.544 megabits per sec ond (Mps) up to2.4

gigabits per second (Gps).
Sound placement DSP: This technology permits audio pro ducersto position apparent sound

sources anywhere in gpace around prospective listeners: front, back, left, right, above,
below. Based on digitd signd processing (DSP) technology, sound placement DSPisa
foundationd technology for creating the 3-D, surround sound sys

tems criticd to the success of many high-intensity amusement attractions.

Soundspace resolution: This term is used to describe how many sound source positions can

be smulated in a3-D sound system.
Spatid: When used in conjunction with the world of video codecs, thisterm refersto



actionstha are performed on an individuaframe. In this sense, spatia is nearly
synonymous with the term intraframe. Spatia is often used in contrast ¢ to tempord,
which refers to codec actions that are taken over the span of two or more frames, and in
this sense, the contrast between spatid and temporad techniques is syn onymous with the

contrast between intraframe and interframe modes of compression.
Speckles: From the world of document and image scanning, this term refersto any dots or

gray patches found on scans, faxes, or cop ies. They represent aform of background

noise.
Specular light: Isdirectiond light from a specific source thet reflects directly off

the surface of an object without entering it. Thisform of light is akey concern of
advanced graphics programs which are seeking to creste increasingly redigtic visud

representations of the world.
Speech font: A projected future technology for multimedia, wherein oneis ableto use

sophidticated text-to-gpeech and speech synthesis technol ogies to shift between different
styles of computer ized speech (eg., maefemae bas L g/dto, etc.) with the same
ease and flexibility characterigtic of changing fontsin today's word proces sors.

Imagine aday may soon come when you request that your com puter spesk to you in the

voice of Humphrey Bogart or Lauren Bacall.
Soline: From the realm of 3-D animation and modding, this term refers to one of the

fundamenta e ements upon which most commer cid animation packages are based. A spline
isamathematica repre sentation of acurve. Spline-based graphics are, theref ore,

pictures built from numerous mathematicaly defined curves.
Split bar: From the world of graphica user interface (GUI) de sgn, thisterm refers to

the bar, or separation marker that splits one window from another. Thus, for example, if
a user has opened up two documents and has made both of them visible on the screen e the

sametime, with one in each of two windows, respectively, the bar that separatesthose



two windows is cdled the "split bar.”
Sprites A : From the redlm of computer animation, agpriteis asmal image, sored in

libraries of such images, movable under program control. In many respects, Sorites are
the computer animator's ver son of a subroutine library, representing reussble graphica
dements. Sprite libraries normaly range in content from character setsused in

representing text on screen to sets of characters used in animating computer games.
Square: In the redlm of DVE (digitd video effects), this everyday word takes on the

specific meaning of atwopane effect where the image on the front plane becomes a

square opening or dosing, re veding the image on the back plane.
Stand done system: Thisterm is used to describe a self-con tained computer system not

connected to either anetwork or alarger computer.
Star topology: From the redm of computer networking, this is one of three dominant

network topologies. The other two are ring and bus, and both of these © differ from
"gar" in that they connect dl of the workstations on the network over asingle
trangmission line. In con trast, star topology feetures a separate transmission line for
every workgation, and dl transmission lines emanate from the server. Star topology is
on the ascendance because it is the only one of the three topologies well suited for
handling the large, continuoudy flowing streams of data characterigtic of multimedia

applications
Steedicam: From the world of filmmeaking, this rdatively recent invention is a device

that makes it possible for the camera to make rock-solid, "steedy” shots, even when
mounted on something mov ing, such as aplane, aroller coagter, or even the shoulder of
aperson who is running. In many instances, the steadicam has been used to creete for the
film viewer the sense of being "in" the movie, of being, asit were, in the shoes of one

of the characters. This ability to place the viewer inth  Ee action will have growing

sgnificance as filmmeakers turn to interactive cinema as an artform. Thus, whether or not



the steadicam continues to be of practica usein our technologicd future, it should at

least be remembered for the technicad goasit success fully achieved.
Step frame: Thisterm refersto afeature of certain video ma nipulation devices, such as

frame accurate tape decks and laserdiscS, which permits the user to move backwards and

forwards in the video stream oneframe at atime.
Sereo pairs These are pairs of overlgpping images shot by cam eras from dightly

different vantage points for the purpose of creating stereoscopic, 3D forms of visud

media
Stereoscopic glasses By rapidly displaying dightly offset images dternately in both

lenses, these early virtud redlity devices create for their wearersa 3-D illusion. In
the future, these devices may become as light and unobtrusive as eyeglasses, with

increasing resolution and separation ac  [curacy.
Stereoscopic vison: Isthe sensing of asingle 3-D image by binocular vison of two

perspective images generated from different vantage pants.
Stock footage: In theworld of filmmaking, thisterm refersto film footage thet

represents commonly used scenes, or filler, such astrains, planes, or automobilesin

trangt. These scenes can be acquired from companies that collect and sdl such
categorized film segments as their core business. Stock footage houses provide filmmeakers
with cataogs that provide an indexed listing of the contents of their librar ies By

making use of these libraries, filmmakers can decrease the cost of making a particular

film by an amount commensurate with what it would cost to shoot the scenes they buy as
sock footage. Given the high cogts of origind film production, the savings from using

stock footage can be consderable. Many of these stock footage firmsare now digitizing
thelr libraries, laying them down on CD, and thereby broadeningt sheir marketsby a
congderable degree to include the growing number of desktop video producers. Inthe

emerging multimediaindudtry, these newly digitaized vendors of clip mediaare being



referred to as "content vendors.” It is possible to visudize a day when commercidly
successtul films will be comprised entirdy of stock footage, or clip media segmentsb

atfully stitched together.
Storage place: Thisterm is used in the context of describing the storage fegture of a

highly literate form of multimedia such as an art gdlery kiosk. The term represents the
shift in perception of eectronic Sorage from that of aphysca or logica phenomenon
to that of aculturd phenomenon. Like the burid place of archaeologica con carns, it
isardaivey smple futurigtic legp to imagine that our children's children will

remember their ancestors by storing their media representationsb a video biography, for

exampleb rather than, or in addition to, some form of their phys +ical remains.
Storage virtudization: Thisterm refersto the ability to make storage devices appear as

if they have unlimited capacity. A network implemented concept, thisis doneby
trangparently migrating inac tive files through a series of "migration Seps’ to sarvers
located (theoreticaly) anywhere across a network. The steps for implement ing storage
virtudization are controlled by network adminigtrator defined rules, which are

transparent to users.
Store and forward: This term describes a commonly offered data communications service,

wherein data messages (broadly de fined) containing address information about their
degtinations are tem porarily stored, and then later transmitted on toward their
respective destinations. Voice mail and email are two common types of store and forward

savice.
Storyboard: A term co-opted into the interactive fidd from the world of film and video,

it refersto a piece of pand materid on which isplaced one or more  Gsketches that
present the look and fed of a proposed screen or story sequence. Storyboarding has
become an in tegrd part of the planning of any program that has a significant visua

component.



Sory cube Thistermisaplay on the linear video design term storyboard, and it
represents a design presentation tool used by inter active designersto provide ahigh

level, graphical representation of the structurd aspects of their programs.
Storymercids. Many andysts and industry pundits have won dered upon the problem thet

will face advertisers when our prospec tive information superhighway makes dl forms of
entertainment available on demand, potentidly diminating the one-minute adver tisng

dot dtogether, cregting afonn of TV inwhich al channelswould be operated like the
contemporary premium (pay per view) cable channels such as Showtime or HBO. One ideathat
has surfaced istha productswi  «l become "embedded” in the entertainment, illus

trating their benefits by virtue of how they are used by a gory's pro tagonists. The

term being offered to cover thisideaisthet of "storymercid.”
STP. Thisterm stands for shielded twisted-pair, an expensve, high end form of

transmisson media used in networking data gpplications thet require high levels of

cgpecity and rdidhility.
Strand management: From the realm of ingructiond tech nology and educationd software,

thisterm refersto the body of de
sgn principlesthat ectronicadly organize and sequence the flow of educationd

segments that students experience as they move through a program. In well-designed

programs, the strand management logic is governed by software routines thet track and

assess performanceand learning syles so as to match the learner's knowledge, skill

level, and learning preferences to gppropriately designed educationa se quences. When th
isoccurs, the educationa software can be accu rately credited with obtaining the

long-sought dream of individudizing ingtruction. Though the concept of strand management

has been around for years, itsimplementation has been very difficult and expensve to

achieve. The biggest barrier has been the costs associated with creet ing alarge and



rich enough library of educational segments so that the software can be truly responsive

to every learner's needs. Pro grams that possess strong € ements of strand management are
com monly referred to as "adaptive learning sysems. " They can adapt on thefly to
whatever problem or deficiency the learner exhibits. As a concept with wide

kandferability strand management has much to offer to producers of sophigticated video

«games and other types of interactive entertainment.
Streaming data: This refersto any data with atime component, such as digitd audio and

video.
Stream management: From the world of computer network ing, thistermison therise, as

it describes atype of service demanded of any network management system that waid

manage the flow of the large, continuoudy flowing streams of data thet characterize digi

ta video and other hightbandwidth sources of audiovisud deata
Stretch target: Thisterm from the business management school of process innovation

refersto projects that enable the sponsoring organization to stretch their current
cgpabilitiesin adramatic fashion. Aso  6rganizations large and smdl begin to
implement such enterprise wide multimedia solutions as performance support systems, they

will, by definition, be setting Sretch targets for themselves.
Structured graphics: Thisterm refersto away of describing an image usng a set of

smple geometric primitives. These primitives (e.g., lines, arcs, rectangles, dlipses,
etc.) are the building blocks that congtruct the image. Structured graphics represent a
distinct approach to tregting visud data and are often referred to as vector graphics
and contrasted with bit-mapped graphics. With structured graphics, the image is stored
and drawn as an aray of pixds. Thus, every pixd in an entireimageis given avaue
that representsits visud characteristics (brightness, color, etc.). When high levels

of image qudity are  C sought (defined in terms of numbers of pixels and permissble



col ors), bit-mapped images can become large and difficult for acom puter sysem to

store and tranamit. Bit-mapped graphics store the image itsdf; structured graphics store
aset of ingructions for drawing the objects that comprise it. This system saves
condderable storage, and it isthe chief advantage of this gpproach. Structured

graphics, how ever, usudly require complex display software, which must contain amodule

that can interpret the Structured graphics instructions and draw the gppropriate objects.
Student modd: From the reelm of intelligent CAI (computer aided indruction), a student

modd is a software component that records and maintains an information base on such
learner character igtics as preferred learning mode and current leve of <Kill

[mastery. A well-designed student mode contains common student errors and mis
conceptions compiled by classroom teachers and cognitive scientists. The overdl god of
the sudent mode isto make interactive forms of traning more responsiveto the

individua needs of the student.
Sylus This pendil-shaped graphica input device is used with a data tablet to enter

data and commands into some form of graphics software package.
Subcarrier: Thisterm is used with reference to radio and televi sion broadcagting to

describe smdll portions of a given gation's broad cast channel not used for radio or
televison signds, respectively. Aswe enter the age of interactive radio and
televison, this hitherto un used resource is now being viewed as a potentid carrier of
datasg nds; i.e, asanarowband path aong which users can interact with the broa

Odcasting source to express such items as sation content or format preference.
Submarining: Thisterm refersto an artifact common to LCD screens in which the cursor

disgppears briefly during arapid move. The problem is caused by the rdatively dow

response times of pixelsin an LCD screen.
SUI: Stands for sound user interface and refers to an 1/0 (input/ autput) interface

specidized for processing voice and other forms of audio. SUIswill become common



components on DSP-equipped MPCs (digitad signd processing equipped multimedia persona

computers).
Superscdar: From the realm of computer processor design, this term refersto afesture

present in many of the latest processors, in cluding the Pentium line of microchips from
Intel, in which two or more arithmetic operations are executed a the sametime.
Superscaar chips tend to have very high performance with respect to floating point math,

whichis pparticularly important for grgphics processng.
Surrogate travel: Thisis one of the first gpplications of interac tive video and virtud

redity to have rightfully earned the status of a multimedia genre. Smply put, surrogate
travel programs are designed to create the illuson that users can move through
geographicaly re mote aress as if they were there. Common subtypes are the moviemap,
wherein users can travel the streets and byways of remote territories, and the

walkthrough, wherein users can navigate the rooms and hall ways of smulated buildings.
SVGA: The acronym for super video graphics array, it refers to a high resolution RGB

(red, green, blue) color monitor designed to sup port a PC Super Video Graphics display
driver card. An SVGA moni tor supports 256 colorsin its highest graphics mode (800
horizontal pixelsx 600 vertica pixels). This sandard is set by VESA (Video Electronics

Standards Association).
SVHS: Stands for super-VHS, a high-qudity extension of the VH S tape format for home

video cregtion. This higher qudity format pro vides for dearer images and high-fiddity
Sereo audio. Low cost stan dards like S-VHS advance the mission of lowering the barriers
to entry into the realm of professona video productionb and, by virtue of aquick legp

of faith, into the redlm of interactive multimedia cre ation aswdll.
S-video: Offering a higher quality sgnd that compaosite video, but alower qudity then

component video, this mid-level formet divides the Sgnd into two channds: luminance

and chrominance. Itisdso referred to as Y/C, whereY stands for luminance, and the C



for chromi nance.
Sword of Damocles: Credited with being the first ever head mounted display, this device

was cregted in 1968 by virtud redlit pioneer Ivan Sutherland, while he was a sudent at
Harvard Univer Sity. This device got its name because it was hung from the ceiling by a

large and ominous-looking arm thet served as a mechanica pos tion tracking device.
S Tymmetric multiprocessing: A term of growing significance in the computer industry,

it refersto atype of operating system that works in a multiprocessing environment such

that it dlocates code to run on any free processor in the multiprocessor computer. Thus,

it views dl of the processors as being equivaent, non-specidized re sources for

performing the processing requirements of the system. Asymmetric multiprocessing systems,
in contragt, typicaly contain Specidized processors not equdly adept a performing al
functions, and therefore contribute in varying fashion to the tasks a hand An asymmetric
system, for example, might have a processor specidized in handling audio dataand would

not make use of this audio proces sor unless the gpplication had audio content. Also

referred to by the acronym SMP, symmetric multiprocessing systems are generdly per
celved to provide better overdl throughput and greater availability than db asymmetric

systems.
Sync: Short f - &or synchronize, this term refers to the need to create a precise sense

of unison between picture and sound eementsin a video sequence.
Synthespians: Are computer-generated actors, epecialy promi nent in animated forms of

interactive fiction, who may perform the roles of interface agents.
Sysem emulation titles: A genre of interactive, CD-ROM titles that seek to engage users

in environments that Smulate certain red world economic and/or physica systerms.
SmCity by Maxis, which engages users in a game where they, in effect, manage and build a

smulaed city, is consdered the exemplar, or core example, of this genre.
Tactile acuity: 1sameasure of the resolution of atactile feed back device, suchas V PL

Research's DataGlove.



Tactile feedback: One of the new frontiers of man-machine communication, thisform of

"touch and fed" feedback is beginning to emerge from virtud redity re bsearch labs.

It hasto do with deliver ing feedback in aform perceived in a meaningful way by the

human haptic system. The DataGlove and DataSuit developed by VPL Re search are two early

atempts a creeting the tactile interface.
Tagging language: Thisisagenerd term for languages that make use of markup tagsto

impart complex formatting characteristics to text documents. They are essentid to
programs, such as desk top publishing systems, specidized in creeting highly formatted
documents. SGML (dandard generdized markup language) is perhaps the best known example

of atagging language. Another exampleisHTML (hypertext markup language).
Tape autoloader: This emergent form of near-line orage makes use of robotic amsto

move tapes between a storage area and a unit that reads from, and writes to, the magnetic
tape casseites Thistypeof dt  pernative storage is gaining popularity, because it
accommodates some of the enormous storage requirements of large-scade multime dia

goplications, such as VOD (video on demand).
Tagalile format: Also commonly referred to by the three-char acter identifier "TGA,"

this term refers to file format standard for bit mapped images that dates back to 1934.
The format was established for using the Targa video board by Truevision, one of the
first gpe cidized PC expansion boards designed for enhancing the computer's ability to

hendle visud data
Taxes An obvious andog to the pixels of the visud display world, thistermisa

contraction for tactile digplay elements. Taxels are the fundamenta units of tactile
feedback and are used in various virtud redlity devices, such asthe DataGlove, to

deliver "touch and fed" or haptic sensations to the user.
TDMA: Standsfort  @me divison multiple access, one of two emerg ing standards for

digita wirdless communications. TDMA ismod ded after a popular method of data



communications known as "multiplexing,” whereby a single communication channd servesthe
transmisson of severd messages by time-dividing the message stream 0 that users take
their turn in sharing the channd. The accepted and ogy isthat TDMA places everyonein

the same room, but dlows them to only spesk one a atime and only in short burdts.

Because it repre sents anew form of transmission capacity, TDMAD dong with itssster
technology, CDMA (code division multiple access)P is thought to be part of the solution to

the emerging bandwidth crisisthat is part in-parcel of the coming age of multimedia
Tear off menu: From the world of interface design, thisterrn refers to amenu that can

be removed from the menu bar and moved around the screen like afloatingwi - Andow. What
meakes it useful isthat it remains fully extended, even after it has been detached, so

the user doesn't have to pop it downevery time a sdection is needed. This fegture is

extremely popular with graphic artists when they are work ing with paint programs,

because it enables them to, for example, move a color paette close to the object they
arecolorizing. Inamore gerera sense, the tear-off menu isintriguing as an interface

design dement because it suggests amode of interactivity in which objects carry with

them, wherever they go, their own user-sdectable options.
Teeconferencing: The audio precursor to videoconferencing, this term refers to aform of

communication in which the enabling technologies of POTS (plain old telephone service)

are exploited to alow three or more parties to engage in the same voice conversation.
Tdemetry: Thisrefersto the control of machine processes from remote locations. With

the emergence of audioa | nd visud recognition sysems, this multimedia technology
will play an increasing role in the remote control of al types of machines and

processes.
Telephony: Thisumbrdlaterm is used to describe the totdity of technologies associated

with the telephone.
Teepresence: A hirthplace of many virtua redity (VR) prod ucts and concepts, these



applications enable users to operate a VR interface to smulate and enhancether virtua
presence in aremotet rea-world location. The primary purpose of the technology isto en
able remotely Stuated operators to receive enough sensory feedback to fed likethey are

redly a the location where they are ableto do
dfferent kinds of tasks. One of the firgt attempts at developing a telepresence visud

system was done by the Philco Corporation in 1958. With this system, operators could see
an image from aremote camera on a CRT mounted on their head in front of therr eyes, and
could control the cameras viewpoint by — moving their heed. A con temporary reakworld
example would be the use of telepresence tech nology to manipulate a deep-sea prabe

(perhaps to upgrade or repair atrans-oceanic cable).
Teeputer: George Gilder usesthis term for the device he predicts will come to servethe

function of interactive televison. He prefers thisword because it better captures the
sense that this new communi cations device will embody the convergence of the televison,

the telephone, and the computer.
Teerobotics. One of the key components of telepresence, this term refers to the remote

manipulation of robotic devices. Though useful in its own right, telerobotics can dso be
viewed as an engine of multimeda gpplications, because by fulfilling the gods of

specific telerobotic projects, ressarchers oft | en stumble across technological

serendipities that have much to offer to the manufacture of virtud redity devices. One

of the reasonsfor thisisthat some of the most interesting € ements of telerobotics can

be used to experience the world in ways for which humans are not equipped. For example,
though human sight is not equipped to handle the infrared portion of the dec tromagnetic
gpectrum, researchers are capable of cresting robotic sen sorsthat can seeinfrared, and
from that source, cregte arepresentetion (e.g., a color -enhanced, partidly transparent

overlay) that can bring the representation within our visible spectrum.



TeeTact GloveTM: Thisvirtud redlity device was developed & the Nationa Advanced R
[obatics Research Center in conjunction with Airmuscle Ltd., both of which are located in
the United Kingdom. This glove device is usad in tandem with the DAG (data acquisition
glove), developed by the same principles. The TdeTact is essentidly avirtua
redity,forcefeedback output device. When users wear this glove, it is capable of making

their hands fed as though they are grasping any number of redl world objects The

cagpability to do this results from a process where the DAG records digitized patterns of

force feedbackD each pattern associated with grasping a particular object under given
circumstancesb and where the TeleTact then be comes responsible for re-creeting thisforce
pattern in a process roughly andogous to the DAC (digita-to-andog converson) that

occurs with digitd audio devices.
Teletext: One of the earliest atemptsat pro yviding multimedia ser vicesto the

resdential (consumer) market, teletext works by trans mitting textud information over
the same tranamisson channds that serve televison. Largdy consdered afailed,
"bleeding edge" experi ment, teletext has been rdegated in recent years to supplying

public service types of informetion.
Template matching: From the relm of OCR (optical charac ter recognition), thisterm

refersto one of the most commonly used techniques for recognizing the characters that

lie on the origind, scanned document. It works by comparing a character with a stored
template of the same character. Its primary weeknessis that the sys tem can only possess
alibrary of templates with afinite number of font shapes, szes, and styles. When there
isamatch, the sysem will generate the ASCII code for the character. When no match is
found, the character must be sub i mitted to manua recognition. This tech nique of
template matching is often compared with fegture extrac tion, a more powerful, but more

expendve dterndtive for implementing character recognition.



Tempora redundancy: Thisterm isfrequently heard in codec technology circles, whereiit
is used to describe the tendency for large amounts of information to be repeated from one
frame to the next in mation picture sequences. This tendency iswhat makes possble a
class of compresson technologies, interframe codecs, that dramati caly reduce the
amount of visud information required to represent a particular motion sequence by

capturing just those dements that change from one frame to the next.
Terabyte: Thisnext leve of digital storage cgpacity may cause eyebrowsto raise, but

only in degrees of diminishing astonishment. Once thought obtainable, or practica for

that metter, only by the very largest organizations, € aterabyte of information

represents 1,000 gigabytes (or amillion, million bytes). As organizations undertake more
and more multimedia-oriented projects, such as the mammoth backfile conversion projects
to trander dl of their paper documents into image data, the use of terabyte-gze

gorage systems will become increasingly common. In today's market, most systems

possessing this level of storage cgpacity comein the form of opticd juke boxes
Tertiary memory: Thisterrn is used to describe low -speed, high volume memory, such as

optica juke box, tape, and other forms of off-line and near-line mass storage.
Text search and retrieval: Thisterm refers to the core of software competencies that

have emerged from the field of software engineering over the years to define the manner
in which items of information are sought for and found from within our culture's mass of
textual document | s(e.g., magazines, newspapers, €c.). Thisisavery important
frontier for the entire inf ormation industry, because how we learn to organize, and then
find textud items, will establish the scientific bases for how we organize and search

for other forms of information. In generd, an information retrieval system may be
thought of as afam of structured memory where items are stored and then tagged or

indexed for later retrieva. With text, most of which comesin the form of poorly



organized documents (i.e., documents that were not composed with seerch and retrievd in
mind), the longest tanding method for organizing the contents for searchability has been
that of gppending to the document a header record, or summary file, and then filling that

d Eatastructure with keywords that describe the con tents. Thus, a header record
gppended to the contents of this book would undoubtedly contain entries such as
"multimedia” "interac tive," and the like. Using this method, & least some portion of

the document is structured for search and retrievd; and, in any event, the presence of

the header record obviates the need to search the entire document, which can bean
extremely CPU-intensve and costly un dertaking. Of course, the crux of indexing is
whether or not the index entries successfully represent the contents. Theissieis

further com plicated when we recognize that different groups and condtituencies (lavyers
versus college professors, for example) will defin - ge what isimportant in a particular
document in entirey different ways. Suffice it to say that as we move into an erawhere
it becomes increasingly important that other forms of media are effectively indexed, as
isd ready becoming the case with dip media and sockfootage libraries, the role of

indexes and keywords will become one of the focd points of research for the information

age.
Text to speech converson: This emerging medium of the MPC (multimedia persona computer)

relies upon DSP (digita Sgnd processing) technology to process ASCII text, generaie a
phonetic transcription, and then produce synthetic speech. In other words, with this
technology, the computer becomes able to "read” any document stored in the
indudry-standard ASCII format. This technology has been available for sometimein such
productsas|BM's Primary Edi tor Plus, aword pr  uocessor for children, which, anong

other things, is capable of reading back anything that the user has typed. Most exist ing



systems provide rather crude, and obvioudy mechanicd, inter pretations of human speech.

But as voice synthesizers become more lifdike, computers will increasingly communiceate

by speskdng. - _ |
Texture mapping: A common feature inpaint systems, this terrn refers to the mapping of

digitized surface textures (e.g., abrick pat tern) onto a surface.
3 D animation: From the high end of computer graphics, thisterm refersto aform of

animation that relies upon the on-screen move ment and interaction of 3D objects. From a
production standpoint, the creation of 3D animation presents many thorny problems; the
mogt sgnificant of which isthat it is both CPU- and memory-inten sive, and it is

therefore quite expensive and time-consuming.
3D digtizing: Thi A semergent, sophisticated form of data capture works to capture

(digitize) the x, y, and z coordinates of ared object, thus creating a 3D
representation of that object which might be used later for creeting, for example, a
holographic image. The fundamen ta unit of information captured by 3-D digitizing is

often referred to asavoxd, the 3D verson of apixe.
3D sound: Thisterm refers to sound systems that produce con vincingly directiond,

360-degree spaid motion and support acoustics. The implementation of 3D sound usudly
involves stereo earphones that make use of DSP (digitd Sgnal-processing) to ddliver

complementary audio signds that recondtitute sonic volume and motion.
Thresholding: From the world of document and image scanning, thisterm refersto a

process used to creste clean images from dirty, faded originas. The user setsalimit of

contrastD athreshol b be nesth which the pixel will be reproduced aswhite | and above

which it will be reproduced as black.
Thumbnails: Thisterm refers to the image-based icons thet are rgpidly taking their place

inthe design and implementation of graphi ca user interfaces (GUI). The term was
origindly coined asway of describing their average, postage-stamp size, which isaso

about the sze of ahuman thumbnail. Thisszeisjudtified becauseit islarge



enough to make the visud contents discernible to the human eye, but smdl enough to

conserve screen geography and memory consump tion so that first generation MPCs
(multimedia personal computers) can make liberal use of them. The most common example of
athumb nail is a postage-stamp sized image of the f1rgt frame in avideo se quence,

which is used to both represent and launch (by clicking onit, of course) that video

sequence.
TIFF: Stands for tagged image file format, an industry standard for imagefiles,

origindly developed by Aldus Corporation. Thissanda +rd usestags (i.e, labels) to

define the structure of graphics images captured by digital scannersfor processng.
Timbrdity: With respect to MIDI (musicd instrument digitd in terface) synthesizersb

perhaps the key audio technology of the MPC (multimedia persona computer) standardb this
term refers to the number of different instruments that a given MIDI device can play
smultaneoudy. Obvioudy, the gregter the number of Smultaneous instruments, the more

resonant the sound.
Timbre: Pronounced "tam-bur,” thisterm refers to one of the key componentsinamusica

sound. Typicaly distinguished from pitch and loudness, timbre establishes the
diginguishing quality of amus cd sound. With regard to many of the emerging and
sophidticated digitd audio production tools, timbre is an dement that istypicaly

isolated S0 that it can be more directly manipulated by the composer or audio engineer.
MIDI (musical instrument digital interface) com positiont  Oools are particularly adept

a manipulaing timbre.
Time code: Thisterm refersto a code embedded in avideo se quence so asto fecilitate

editing and synchronization. Each frame in the video is given atime offst (or address)
from the beginning of the sequence, thus enabling editors to gpecify precise entry and

exit points from which to sart and end scenes, repectively. In the soortto-be extinct



realm of anaog video, time codes are actualy burned into a spare track on the videotape
(see BITC), where they remain until the penultimate stages of post-production. Inthe
rigng redm of digita video, time codes will be just another digital dement in the

video data stream and will be responsible for enabling random access and the databasing

of video content.
Time line metgphor: This term refers to the most commonly used interface design for media

integrators and other computer pre sentation systems. These interfaces use a columnar,
amost spread sheetlike structure, with the - Ocolumns cdlibrated in terms of time

dots The rows represent the various media sources (audio-voicedips, music, image,
video saquences, eic.). By using this specidized, time basad, tabular structure, the
time-line metaphor makes it easy for mul timedia gpplicatiorl developersto synchronize a
wide varigty of mediatypes by contralling their appearance, their activities, and ther

disap pearance with reference to a shared timeline.
Time samp: Isinformation added to a message, record, or other unit of dataindicating

the time at which it was processed by the system.
Title depth: Thisis adescriptive term that connotes one very important aspect of a

CD-ROM titlesquality: namely, its depth of content, which can be largely discerned from
how many times the user isinclined to useit. A "shdlow title" would be one thet users
discard after using only once or afew times and would therefore be characterized as
having very little depth. In contrast, atitle with depth will ha +ve, generdly

gpesking, many layers of content and will ingpire its usersto re-use the program over

and over again. Because it pos sesses a strong multiplay qudity, The 7th Guest by Virgin

Gamesis said to have excellent title depth.
Titling: Refers to the process of laying down text overtop of avideo sgnd. Now an

integrd function in most desktop video systems, stan dard gpplications of titling



incdlude placing video text for company logos on advertisng pieces, and producing titles

and screen credits for movies and TV broadcests.
T1 line Adigitd tdephone lineD commonly used for distance learn ing, among other things

Dthe Tl lineison copper wire and transfers digita information at the comparatively

high rate of 1.544 megabits per second.
Torque: Inthefidd of animation, thisterm refers to the twigting of parts of the body

in contrast to each other. It is believed that by pay ing close atention to such
relationa aspects of body mation, an imators are better able to cregte life qudity

in thar productions
Touch screen: A popular form of effecting human-computer in teraction, especidly with

I\VD (interactive video disc) gpplicationsy this technology makes it possible for usersto
interact with computer programs by smply touching designated hot pots on the screen.

Touch screens work under much the same principle as the mouse input de
vice, except thet, rather than clicking on the desired hot spot, the user Smply touches

it with afinger.
Track: With regard to the storage of digitd information, atrack isalinear, spird, or

creular path on which information is placed. Thisterm is equaly gpplicable to magnetic
and optica forms of Sorage. Thisterm is dso used in the film/video community to refer

to any sngle component of afinished video, such as the sound track.
Track andyss In film and video production, this  krefersto an examination of a

sound track by the editor to determine exactly where various sounds occur.
Trackbdl: From the world of computer input devices, this device uses abdl thet isfree

to move around within afixed mounting. As the user rotates the bal, receptorsinsde

the fixed mounting record the movement and trandae it into orscreen cursor movements.
Transfer rate: In computing, this generd term refers to the rate at which information is

moved between any two devices, particularly from storage into RAM. Currently, an

important transfer rateis that between CD-ROM and interna memory, because it represents



abattle neck, making it difficult for producers of interactive programs to cre ate many
of the effects taken for granted in the arena of traditional, anaog video productions.
Transmisson media: See Cabling.

Transponder: Thisdeviceisu psed in satellites to recelve a data communications

sgnd at one frequency and retranamit the Sgnd a a different sgnd.
Treatment: A term derived from the world of filmand TV, it re fersto agenerd or high

level description of a propased program, an outline of sorts. It is generdly used asthe
firgt step in the business planning processto interest potentid clients, programmers,

publish ers, etc.
Trucking: Infilm and video production, this term refers to the movement of the camera

toward or away from the scene. "Trucking in" means that the cameraiis being moved closer.
"Trucking back™" means that the camera is being moved further back. These terms are

near-synonyms for panning and zooming.
TrueTypelM: Deveoped by Appe Compuiter, thiswiddy used stan dard defines a sat of

outline-based typefaces that are used to create display and printer fonts.
TSR: Thi s software acronym stands for terminate-and-stay-resident, and it is used to

describe programs that load themsalves into memory with the intent of staying there. TSRs
aretypicdly represented by software utilities, such as screen capture programs, which

develop ers, in paticular, like to have at their disposd.
Turing Test: Thisrefersto the now famous test described by Alan Turing in hisjustly

famous 1950 article "Computing Machinery and Intelligence," wherein he proposed thet the
only way for acomputer to prove itsdf to be truly intligent (in the human sense) was

if it could respond to the questions asked by a human interviewer in such away that the
answers would be indigtinguishable from those that one would expect to receive from a
humean. In other words, a com puter may findly be deemed intdligent whenb and only whenb
it can carry on anormal conversation with a human being.Aswe progress further and

further in  °to the recesses of the age of multimedia, the ability for interface agents



to pass the Turing Test may become a key industry success factor.
Tutorid: Borrowed from the world of academe, thisterm is used by instructiond

desgnersto refer to aform of multimedia gpplication that seeksto pull learners
through a highly condricted sequence of interactive experiences desgned to convey a
narrowly defined set of learning objectives. Software tutorids and drill and practice

metll programs are two fairly obvious examples of this type of educationa software.
TV tuner boards: This category of board product enables the user to receive broadcast

video and digplay it in awindow on the PC monitor. Thistype of board smplifiesthe
process of using thec xom puter to view video segments because it causes the video
dream to bypass the PC'sinternd graphics subsystem, playing it directly from its

andog source (e.g., directly fromaVCR).
TWAIN: Thisterm refers to an emerging interface protocol that seeks to standardize the

waly various image capture devices, such as scan ners andframe grabbers, are accessed by
gpplication software. As an example, any scanner that is TWAIN compliant can be directly
ac cessed from within software that support TWAIN devices. Not to be confused with Mark

Twain, the nineteenth century American writer
Twitch and shoot fantasy: An obvioudy derogetory term, this phrase describes the

:dominant genre in the first generation of video games thet focuses on violent themes and

the user's ability to
respond quickly to various forms of animated threat by merely blagt ing those threats to

gmithereens (or its dectronic equivaent).

Ivo plane effects. From the reelm of DVE (digitd video ef fects), thisterm refersto a
broad family of effects used primarily to transfer from one screen to its successor.

Fades and dissolves are com mon types of this effect. Two-plane effects are so-cdled
because they operate on two visud planes, with the image held on the uppermost, or front

plane, being replaced by the image held on the lower, or back plane.



Ultrasonic pogition senging: Thisis an emerging form of podition tracking keing used in
virtud redlity research. Badicdly, the technology works by placing so  aene form of
ultrasound emitter on an object (such as a human being) thet is to move around within a
virtud world. Asthe object moves, ultrasound sensors (microphones) keep track of its

position by sampling the location of the tranamitter.
Underlay: In theworld of animation, this terms refers to a section of the background

that is mounted on the cdl. Adopting an object oriented approach to animation, underlays,
like other condtituent ele ments of the animated world, can be stored in libraries for

continual re-use.
Undo: An important graphica user interface (GUI) gpplication menu choice in most quaity

goplications, it permits the user to reverse the most recently performed user action.

Utilizetion of this option fulfills the maxim: "to er is human, to forgive divine
Usahility: Inthe world of computer programming, this refersto that quaity of an

application which makes the software easy for € the user to understand, learn, and use.
By building in online reference and procedurd informetion (idedly hypermediain the
redm of the information designer), and by building in online training information

(idedly CBT [computer based training] and interactive multimediain the redm of the
ingtructiona designer), into the design of agraphi cd user interface (GUI) design, the
corporate gpplication develop ment team can achieve a depth of usability that fulfills

the god of making the gpplication easy for the user to underdand, learn, and use. As
with software gpplications, so too are multimedia and hypermedia gpplications better if

usability is built into their inteace design.
Usability evauation lab: In the early '80s, IBM Corporation began focusing its efforts

on smdl sysems development as well as developing complementary business gpplication

software to run on
thesepla “tforms. In an effort to improve the usability of the software interface



design, aswell as the design of the supporting training and documentation materids, IBM
devoted its efforts to building usabil ity labs, not to test for software bugs or

hardware human factors glitches, as had been previoudy done, but to evauate how essy it
was for a new user to understand, learn, and use the business applications. A team
inAtlanta, Georgia, composed of M. Mehd, R.Autry, P. Smith, Dr. J. Morgan, and Dr. D.
Leonard developed the IBM Atlanta Us ability Lab, aswell as ausability 1ab evauation
process for planning, designing, running, andyzing, and reporting evauation results

From that seed, IBM and its business gpplication customers began to think about and
evauate software from a usability perspective. Through another IBM Atlanta effort, the
MultiplesM A arketing Program, IBM disseminated to its hardware and software customers
the knowledge, expertise, and process for conducting usability lab eva uations world

wide. Asaresult, many companies now have usability labsin which end users sttingin
acontrol room, perform various tasks with the software in development, are observed by
developersin an observation room and are filmed, interviewed, surveyed, and essentidly
brought into the development process solely to improve the usability of the software and

its supporting materids. Quantitative data ex tracted includes tasks performed

successfully, task performance time, number of errors, and error recovery time.
Quditative data extracted includes (through observations, written surveys, and

interviews) evalu ation subject preferences, problems, solutions, and overdl emotiond
responses to the software. Hopefully, the usability lab evauationp 4 ro cesswill aso

be employed for the development of hypermedia gppli cations and multimedia gpplications.
User interface: A term that has gradudly taken on grest impor tance for multimedia

goplications, user interface refers to the point of contact between a human user and the

contents of acomputer system. Traditiondly, this term was used to denote the devices



through which a user would communicate with the computer, eg., the keyboard, the
joydtick, etc. Asthe computer has become more knowledge-oriented and media-oriented, and
as these devices have become mor e sophis ticated (e.g., with the use of tactile feedback
devices, such as the DataGlove and DataSuit), the role of the user interface and its

design will continue to grow and expand in sgnificance.
UTP: Stands for unshielded twisted pair, aterm thatrefersto the least expensive,

lowest capacity form of transmission media used in the transmission of data. Formed by
twigting pairso  f copper wiresb typicdly in groups of fourD UTPisjust one step

above telephone cable. By twisting the copper wires, this technology reduces some of the
eectricd interference that can occur from proximity to motors, computers, etc. Owing to
itslow cogt, UTPisavery popular medium for networking computers and is often cited as
adifficult-to-hit, but desirable target for implementing networkedmultimedia

goplications
Variable length records. Thisrefersto away of organizing a database such that the

Szes of records containing the data need not be uniform. With the move to media-based
formsof data (to audio, im age, and video databases) the need for variable-length
records will grow. One of the carryovers from the a phanumeric -only days now being
adepted f  Xor this use is the so-cdled memofidd. With amemo fidd, only the address
of therecord is gored in afixed-length format. The content of the field is open-ended,

and in fact, may be stored on a separate device from the one that holdsits address.
VBI: Standsfor verticd blanking interval, which is the black bar in between frames of a

televison broadcast. The limited bandwidth ca pacity of VBI has been used in recent
timesto carry the smal amounts of control information associated with early attempts a
interactive forms of televison. Information transmitted through VBI islimited to text,

smple grgphics, and information for postioning on-screen objects. In the 1980s,



teletext services offered news and other infor mation through aVBI signd on broadcast

televigon.
VDU: Standsfor visud display unit, avery generd term that refer  hsto the

now-diverse universe of video displays (e.g., LCDs, CRTS, €tc.).
Vector: Thisterm isused in the realm of computer graphicsto refer to the mathematical

representation of a geometric object con tained within a computer image. Vectorsare
typicaly used to repre sent objects such ascirdes, arcs, and lines. Their usein this
context reflects an effort to creste an abgiract representation of digitized im ages,

thereby reducing the storage space required to handle visua forms of data
Vector file: As opposed to ragter, or bit-map files, vector files are made up of

meathematical equationsb a so referred to as "vectors'D that provide an easly manipulated
representation of an image. Ragter files, in contrast, are typicdly large, because they
are comprised of abit map that possesses avaue (or set of vaues) for every pixd in
the image. Though they a  ire more readily manipulated, vector filestypi cdly do not

possess the high image qudity found in mogt raster files
Vector -to raster conversion: In the everyday world of mul timedia applications, where

there is a veritable exploson of paint and image manipulation software toals, there is
frequent need to con vert files from one format to ancther. Vector-to-raster converson
isone of the easiest converson processes to perform. This sort of translation

effectively sngps a picture of avector file and organizes it into a bit map.
Verticd corrdation: Also referred to as "verticd redundancy,” and closdly rdated to

the concept of horizontal correlation, thisterm refers to an element of redundancy
present in most sources of visud information. If, for example, two pixels located next
to one another in the verticd plane of a picture have the same visud characteristics
(i.e, the same color and brightness), th  £en they may be said to possess verticdl

corrdation. Thisform of redundancy, like dl other forms of visud redundancy, is



important to the process of video compression. If awhole vertica string of pixels have

the same visud characteristics (in a background depicting the sky, for example) then

they may be compressed down to asmple mathematical formulathat expresses the shared
visud characterigtics only once, but then dso lists the num ber of consecutive pixes
possessing those characteridtics (a compres son technique known as RLE [run length

encoding]).
VESA: Thisisthe acronym for one of the multimedia industry’s leading standard setting

associations. It tands for Video Electronic Standards Association, and it is represented
by a set of software and hardware manufacturers with acommon concern for establishing

dtan dards for graphic and video display adapter cards.
VESA VL BUSTM: The VESA stands | for Video Electronics Stan dards Association, and the

term refers to an emerging standard for overcoming the bottlenecks associated with
handling video on tradi tiond PCs. The VESA VL Bus, which isfestured on a number of
video adapter cards, is a 3-hit bus capable of operating as fast as a CPU's memory
access gpeeds. This standard is designed to enable faster operating speeds of video

digplay and hard disk subsystems at affordable prices.
VFWTM: Stands forVideo forWindows, Microsoft's package of system and authoring software

for integrating video filesinto Micrasoh Windows.
VGA: An acronym that stands for video graphics array, it refers to the medium to high

resolution RGB (red, green, blue) color monitor designed to support aPC Video Graphics
display driver card. VGA isadisplay andard that was originaly developed by IBM in
1987 for its PS'2 line of computers and supports 16 colorsin its highest graph ics mode

(640 horizontd  ° pixdsx 480 verticd pixes).
VGA -to-NTSC boards. This class of board product takes the sgna from a PC's graphics

adapter and convertsit to acomposite sgnd (e.g., SuperVHS) o that it can be recorded

onto an analog medium such as a videocassette. Some of these products dso offer



genlocking and overlay capabilities, making it possible for the user to combine PC

graphics with the video before it is sent to the tape.
Video: Isasysem of recording and tranamitting visud information by converting moving

or il imagesinto eectrical Sgnds. These sgnas can be broadcast through

high-frequency carrier waves or sent through cables on a closed-circuit.
Video adapter card: A family of expandon cards designed to enhance the PC's ahility to

Umeanipulate video, these cards work by offloading many of the video processing functions

from the CPU to the card itsdlf.
Video bandwidth: One of the key components in measuring the tractability of amultimedia

goplicetion (i.e, the ability to process the amount of information at an acceptable

rate), video bandwidth isameasure of the Size of adigitized video data stream. There

are four mgjor dements that go into determining video bandwidth: 1) the as pect ratio of

the picture; 2) the scanning method (interlaced versus progressive, with the latter

requiring twice as much bandwidth as the former); 3) the picture's repetition rate (i.e.,
theframerate) |, which isusudly expressed as frames per-second, such asthe 30 fps

of NTSC (Nationd Television Standards Committee) television; and, 4) the number of scan
linesin each frame (which is the dominant compo nent in determining the picture's

resolution).
Video christmas card: This metaphoric term represents one of those future exemplars of

how we may use the high bandw idth networks of the future to communicate with one another
a holiday events or whenever. An exampleiswhen Davein 2001: A Space Odyssey by Stanly
Kubrick receives avisud birthday greeting from his parents while heis on board the

space ship headed toward one of Jupiter's moons.
Video did tone: A concept associated with the picturephone, the video did toneis

functionally analogous to the telephone did tone in thet it provides the individuad user

with some f sort of visud pattern whichsignifies that bandwidth has been made



available for purposes of placing avideo phone call.
Video dictionary: A subclass of hypernedia gpplications, this term refers to programs

that feeture the aphebeticaly organized col lection of information items, primarily in

the form of video dlips.
Video digitizer: Typicaly, thisrefersto aboard level product that accepts andog

video input from standard video sources, such as VCRS, videocameras, laserdiscs, and
cable TV, and digplaysit on the monitor screen, converting the sgnd into a binary
(digitd) file on cue. Some of these products diplay the video Sgnd in its native
interlaced format, where the screen is painted in two passes. Other boards offer aframe
into memory before diplaying it as a noninterlaced image, which offers the advantage of

less flicker and more clarity.
Videodisc: Like the old format war that wasfought b+ etween Betamax and VHS over who

would be king (the standard, that is) in the VCR indudtry, the videodisc sandard is

often compared against CD-ROM as an dterndive for ddivering interactive forms of
media The videodisc sandard is larger than CD-ROM (about the size of an LP abum) and
is double-sided, and its data rate and rotationa speed are higher. However, it has one
serious drawback that seems destined to cause it to go the way of Betamax. Though its
control information is stored in digita format, its program informationb the images and

other mediab is stored in andlog format. Thus, its primary forrn of storageis at odds

with the digital format of computers.
Videodisc levels Videodisc has traditionaly been divided into five levels of

technology/interactivity, ranging from the modest inter action of switching the machine
on and off, up through the sophigti cated branching and presentation strategies dlowed
by integrated sysemsof 1 CPU and disc player. Those layers are: Level Zero: Lin ear

play of videodisc; i.e., those designed to play only videodisc ver Sons of movies. Leve



One: A player with gtill/freeze frame, picture stop, frame and chapter stop
addressability, and dud-channd audii , but with no programmable memory. All functions
areinitiated by manud inputs from the player's keypad. Ficture stop and chapter stop

codes are put on the disc during mestering. Level Two: A player vi
on-board, programmible memory. The player's memory is pro grammed from information

contained in audio channd two of aLeve Two encoded videodisc, or is programmed
manualy from the player's keypad. Inputs are made from the keypad. Level Three: Any
video disc player controlled by an externd computer. Thisisthe level that

characterizes the preponderance of programs termed VD (interactive videodisc) programs.
Leve Four: A videodisc-and-computer system in which the videodisc is used to store
computer-readable L digitd dataaswel as andog video and sound information. The
videodisc player functions as an optica storage drive to the computer, as well asthe

source of andog picture and sound.
Video fax: Thisterm is nearly synonymous with movies-on demand, aterm that refersto an

emerging senice, whereby consum ers access movies of their own choice from a centra
database of films. The term video fax describes the technical process that controls how
users make use of movies-on-demand services. After accessing the database of movies, and
making a selection, the consumer waits a short period of time, while the digita form of

the film is downloaded from the central database to their own interactive televison

playback unit. Thus, envisoned in this fashion, movies-on-demand may work much likethe
ubiquitous document fax does today: The entire con tents of the document (movie) are

tranamitted and received before the user begins to consume any part of it.
Video PBX: Nearly synonymouswit Ch video server, this term re fers to communications

hardware that serves as the intermediary be tween resdential consumers and databases of

video product. Itiscaled aPBX (private branch exchange), because it operates much



like atdephonic PBX in making large numbers of point-to-point connec tions. In most
cases, equipment worthy of thisterm isrdatively high end (eg., mainframe) computing

hardware owned and operated by the cable companies.
Video server: Thisterm refersto a specidized portion of aLAN (loca area network) set

adde to handle the unique demands of pro viding sources of digita video to LAN dients

in much the same way astraditiond LAN servers provide data and gpplication services to
those same clients. A video server must cope with the unique cha lenges associated with
the large, continuoudy flowing streams of data necessary to play compressed digitd

video or other high bandwidth audiovisud datatypes. These multimediatechnology data
typesare Atime-dependent, and thus, in addition to requiring a continuous (un
interrupted) connection between client and server, possess severd key differencesto the
traditional sources of data that move over LANSs These traditional sources are
characterized by rdaively smal file Szes, and thus, possess the need for only

momentary and intermittent dominance of the network channd capacity. As a consequence,
mogt traditiond LAN protocols are contention-based and are designed to handle a bursty
flow of traffic over a shared transmission line on the network, where only one
client-server or workstation-to-workstation connection is being accommodated & any given
moment. Typicaly, these data conversations are so brief, that the individud users are
unaware that thelr requests are being handled out of aqueue. In con trast, multimedia
technology connections demand relatively long and continuous ones, and o are not well
suited to the traditiona ¢l network protocols. Instead, most video servers demand
dedicated, point-to point connections with each of their clients, an arrangement referred

to as adar topology. Additiondly, because the transmission resource (the wire

connecting server to dient, for example) is not normally a shared resource, the network



protocols for networked video are not normally based upon contention schemes, but rather
rely on conver sationd protocols more typica of teephony.

Videot: Thisis dang for avideo game junkie.

Video teleconferencing, videoconferencing: One of the earliest and largest markets far
multimedia, this gpplication es sentidly gpplies the technol ogies associated with
picturephone to group Stuaions. Despite the rdlatively high cogt of trangmitting video

in red time, video teleconferencing is viewed as being affordable when used to hold high
priority, corporate-style meetings where face to-face contact is seen asacritica

dementi in the communicaions. Severd standards have cropped up to encode the

quas-video Sgndsthat aretypicaly used in video teeconferencing, the most notable

being the H.261 standard.
Videowal: Seen frequently at large trade shows, videowadls are large assembl ages of

monitors stacked together to form asingle dis play area. Typicaly, they are controlled
by a computer, which does the work of taking asngle image and splitting it up so thet

the picture can be spread across dl of the monitors.
View: In the Smplest sense, the term "view" refersto what is seenb that is, what is

visble to the userb within awindow on agraphica
user interface (GUI)-based persond computer. But this term means much more. It is one of

those tip-of -the-iceberg terms. Put Ssmply, it is one of the most important and centra
conceptsin dl of multime dia. Moving on to one of its fill-smple, but abstract
meanings, a"view" isone way of seeing a particular st of data. Criticd toth  &e
concept of aview isthat there are many different ways of looking at the same st of
data. Thus, for asmple table of numerica datab representing, say, sesfigureslisted
by sdlespersonb one can take aview of that datawhich isthe table itsdf, or, one can
take aview that represents the same datain the form of a bar graph, or maybe apie

chart. One might aso take that data and write a narrative around it, describing how the



various sdepeople are doing, based solely on the sdes figures contained in the table.
The paint is, there are many different waysto "view" the same information. As one
addresses more complex datasets, where it is only possible to consder portions or
summaries of the data at any one moment, then the concept of view takes on another
dimendon; that of scdin g up or down relative to the object being consdered. Thus,
as one scales up, the view takes in a wider scope, but contains less de tail. As one
zoomsin, the scope narrows, but the detall isincreased. In a sense, the notion of
"view" takes stock of the perceptud limitations of the human mind redive to the
volume of information that can be congdered a any moment in time. And this notion of
present ing digestible views, within the context of a"view -generating system" that can
switch flexibly and quickly between many different views, is a core concept, a sort of

gedtat that drives the entire enter prise of human interface design, GUI, and usahility.
viewer palling: Thisis one of the prototypicd forms of interactivity that nis

dreedy being experimented with in anticipation of the coming of interactive tlevison.
Asthe termimplies viewer polling works by actively soliciting the opinions and

atitudes of view ers. In today's technology context, viewer polling is conducted by

using the telephone as the means by which viewers communicate their opinions back to the
broadcasting source. Obvioudy, thisis a con temporary kludge that uses two separate
technologies. As envisioned for true interactive televison, though, future forms of

viewer palling will involve the user's direct interaction with the TV (by dicking on an
an-screen icon, for example) which, inturn, will communicate back to the broadcasting

source viasome form of data backchanndl.
Viewport: A term for programmers, it refersto arectangular por tion of the screen onto

which the window and its contents are mapped.
VIM aS: Standsfor visudly induced motion sickness, a unique form of motion Sckness



that isaresult of some of the more powerful vir tud redlity entertainment

environments. Almogt exactly the opposite in cause from norma motion sickness, VIMS
occurs when there is a compelling sensation of salf-motion without any corresponding vis
cerd cues. Research shows that this form of nauseatends to occur during auser's

initid exposure to a paticular smulation, especidly in cases where there are many

motion cues.
Virtua communities: This term describes subsets of Marshdl McLuhan's globd village,

groups of geographicaly dispersed people who communicate with such intengity that they
form what could be properly caled communities. Obvioudy, these communities will make
heavy use of multimedia technology, as the cagpacity of our public networks expand to
accommodate the higher bandwidths assoc - ©iated with moving mixed media data types

between remote locations.
Virtud mdl: Thisterm refers to one of the emerging visons for how interactive

shopping will be presented as an interface paradigm once mass deployment of an
dl-digitd, nationd information infra structure occurs. Under this interface paradigm,
the at-home shopper will fly through an dectronic verson of amal, usng the input

device to steer and stop as the sdivary glands of shopping dictate.
Virtud memory: Thisterm represents one of the older software design technologies and

perhgps the firgt use of the word "virtud" in the computer world. Virtud memory isa
fairly sophisticated tech nique used in computer systems as follows. Fird, an

goplication is divided up into discrete chunks. In most cases, these chunks are regu lar

in 9ze and are cdled pages. When an gpplication is running, it typicaly usesonly a

few pages of the program in agiven timeframe. T Ehese active chunks are referred to
astheworking set of pages. Since only afew pages are being used at any onetime, a

large program can waste a great ded of memory in a system with inactive pages that may



never be used at al. To ensure the efficient use of memory, acomputer can be programmed
to load only the working set of pagesinto memory and till be ableto run the

application, even though much of its code is aasent from memory. If the gpplication

requires a page not currently in memory (for example, when branching to a dif ferent part

of the program that lies outsde of the code represented by
the curent working set), a page fault is generated by the computer hardware. At this

point, the computer chooses a page not being used, swapsit out to hard disk, readsin

the required page, and then contin ues executing the application. This processistotdly
trangparent to both developers and users dike. Thus, since no "out of memory"” er ror

ever confrontseit & her of these two groups, even though they may be working with
extremedy large program files, the computer gppears to have alimitless supply of memory.
This gpparent extenson of ca pability beyond wheat isred iswhat has given rise to the

use of theterm "virtud." In the era of multimedia technology, where an explo son of
fileszesof dl sortswill be upon us, expect virtud memory to be one of the more

important forms of virtud for quite sometime.
Virtud redity (VR): VR is primarily areal-time graphics and animation technology that

immerses users into aternate worlds, ones that are intended to seem asred asthe redl
world of nature. Through a combination of sensng and interface devices, and software, VR
systems provide direct interaction with computer generated models. Initspu | rest

form, virtua redlity isacomputer generated, surrogate environment that allows usersto
experience the full sensory/tactile feedback of a place in space and time different from

the one in which the user redlly is. Thus, virtud redity relies on many of sameillu

sonary forces o criticd to our various narrative traditions (eg., the nove and the

movie). Recently, there has been such an expangon in the uses and technologies



associated with VR, that there are now al sorts of VR systems, ranging from

environmenta VR to full immer son VR to many different forms of partiad VR. Taken asa
whole, virtud redlity should be viewed as the leading edge of interactive multimedia
technologyD potentialy the most sop  Whidticated, demand ing, and engaging medium of the

information age.
Virtud surredity: A term coined by the philosopher Danid Dennett in his 1991 work,

Constiousness Explained. Dennett joins awidening group skepticd of the various meanings
implied in the term virtud redlity. According to Dennett, the experiences one has while
garbed in the prapherndia of VR systems are at best something a user might imagine as

red for only ashort span.
Virtud VCR: Thisterm was coined by those in the know about interactive tlevison.

Badcdly, it isa synonym to movies-on-demand, a term that describes one of the early

interactive TV sarvices, whereby the consumer ordars aiovie brom alarge menu of

choices. The actua movies are sored on alarge video server( hkcgpad kn pha bacihipias
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akund the solar sysem. The system will phen make it possible for usersto fly over



iountains and down into valeys kn, bor example, the Martian surface. As better rendering
engines, and mo  cre accurate data become available, the system is planned for
scdability, such that one day people may be able to smulate flight through

photoredligtic versons of planetary sur faces.
Visud workbench: This term refers to a humanfactors engi neering application for

virtud redlity, shereby physicd environments are modde d/smulated for purposes of
conceptud trid-and-error. A contemporary exampleis provided by the University of
Washington's Human Interface Technology (HIT) lab. HIT has developed asimu lation of a
new runway for SEATAC airport, complete with smulated sound, so that stakeholders can

test out theimpact of various design Srategies.
VOD: Stands for video on demand and is nearly synonymous with movies-on-demand. Many

industry critics see true VOD as il lying somewhere out there in the near, lut as yet
unobtainable future. Itsim | mediate predecessor, NVOD (near video on demand), will
meake use of the rgpidly growing bandwidth of the cable TV infrastructure to supply users
with so many starting timesfor a particular film that wait timeswill never exceed a

very short duration, say 10 minutes a the mogt. It's like a bus schedule where the buses

are running with very high frequency. VOD will follow on the footheds of NVOD and not
only dlow viewersto pick out a program and choose just when they want to use it, but

will dso enable them to dart, stop, and pause
each program without affecting any of the other programs available to, or being viewed by

others.
Voice This everyday word has recently moved into the world of digital audio, where it

has taken on the meaning of an independent channd in amultichannd, digita audio
production. Thus, you may find it written in one of the trade journds that the sounds
produced by a particular musical insrume  Ent, say ahorn, make up one of the voicesin

a 24-voice production.



Voice annotation: A concept associated with hypermedia ap plications and the compound
document, it refers to the practice of annotating reference documents with voice

messages. Obvioudy, voice annotation is one gpplication of voice digitization.
Voice coding: Refersto methods of digitaly encoding and com pressing voice Sgnds

optimized to the spectrd patterns characteristic of voice. Techniqueslike SBCELP,
developed by Lernout & Haupsie Speech Products of Belgium, are making 30-to-1 compres
son raios for voice Sgnds possible. Such medium-spedific gpecid ization in dgorithm

development is areflection of the growing maturity of multimedia technology.
Voice grade: A term used to describe the rdatively low qudity audio signd that

typifies diaup telephonic communications. Voice grade has a rdaively modest bandwidth

of 3,000 Hz.
Voice mal: Though not usudly thought of assuch, - this store and forward serviceis

a precursor to the compound document, which may become one of the dominant forms of
multimediatechnology. Be cause they store messagesin an audio format, and aretypicaly

con trolled by computers, voice mail systems are dearly multimedia technology.
Voice recognition: A long sought-after goa of the computer intelligentsia, voice

recognition is aform of user input whereby the computer is able to respond in a

meaningful fashion to human speech. This form of input has long been held back by the

lack of athorough understanding of human speech, a scientific deficiency that has made

it impossble for programmers to create the agorithmic foundations, often referred to as
natural language processing, required by comput ers so that they might be ableto
"understand” normd, conversationd speech. Today's voice recognition systems are

confined to the use of fairly limited vocabularies. Mogt systems can only recognize

vocabu dlaries under athousand words. These systems are based on a technol ogy whereby

the words spoken by a human arefirgt digitized, and then submitted to alookup function,



which atempts to match the digitized instances of human speech againg atable of stored
Speech patterns. It is expected that as our scientific knowledge of human speech
progresses, the vocabularies supported by voice recognition systems will expand apace,

ultimately reaching the long-awaited dream of continuous speech recognition.
Voomies These are virtud redlit movies designed to be experi enced in a3-D movie

thester. According to industry rumor, the first voomies may be exploratory virtud
redities, where audience mem bers can move through the virtud settings (environments)

and watch the action of the dramatic characters from whatever perspective they choose.
Voxd: Thisvolume eement can be thought of asthe 3-D equivalent of apixd. Itis

used, for example, to describe the spetia | display elementsina 3-D visudizaion

system.
VRAM: Stands for video random access memory and is pronounced veeram. It isaspecid

type of memory usad with high-end, high performance accderator boards to speed up the
processing of visud (display) information in persond computers. Its most distinguishing
characterigtic, and the thing that separates it from standard dynamic RAM, isthat it
dlows the computer to write new information to a memory location, even while the old

information isbeing read.
VTOC: Stands for volume table of contents. Thisisacritica por tion of any form of

data gtorage disk because it includes the disk (or volume) name, copyright information,

pointers to databl ocks, sequence numbers in amultivolume set, and verson numbers.
WAIS: This acronym stands for wide-areainformation service, and it refersto a program

that is used for searching the In  [ternet for con tent that has been gppropriately

indexed.
Walkthrough: Thisis a subtype of the surrogete travel genre, wherein one is able to

navigate the halways and rooms of remote, or even nonexistent, buildings. Wakthroughs

rely heavily on CAD-based (computer aided design-based) libraries of dgorithms,



wherewith ar chitectura building designs are used to creste rooms and halways on the
fly as users exercise their software-encoded, navigationd free dom to move about within
the smulated building. Common gpplica tions include human{factors engineering and redl

estate marketing.
WAN: Stands for wide area network, aterm which refers to com puter networks that are not

limited to a geographic areawithin arange of 10 km, as are LANSs (loca area networks).

WANs often use com mon carrier fecilities.
Water cooler syndrome: For the sociologist of media, thisterm referstot  Uihe tendency

for people to talk the next day about wtet they watched on TV the night before. In the

age multimedia, what will people talk about the morning after?
WAV: Thisisthefile extenson for the standard adopted by Micro soft and IBM for

multimedia sound gpplications. WAV files contain pulse code modulation (PCM) waveform

audio data
Waveet image compression: A sophisticated variant of DCT (discrete cosine transform)

thisis one of the frontier compres sion technologies; it is now receiving a condderable

research and devel opment effort.
Wave table synthesis: One of two primary forms of MIDI (musica instrument digital

interface) synthesis (the other being FM synthesis), wave table is generdly consdered
to be the superior of the two. It uses a store (or table) of digitaly recorde

ijgorgment samples, and phen blends those sampled sounds together on the basis of the
seque  Chee of MIDI commands it recelves to create the pro grammed music or sound
effects. The table of sounds, kr patches, asthey are sometimes cdled, are usudly
stored in ROM. Wave table players have ROM szesthat rangein szefrom1to 6
megabytes, Sth the obvious qudity advantage going to the larger pables, shich hold
correspondingly more, longer, kr more intricate instrument samples. For playback, wave

table players are measured in terms kf pwo quahity bactors: 1) how many instruments they



can phay smultaneoudy, a begture cahled pimbrdity; and, 2) how many different notes

they can play a the sametime, afeature called polyphony.
Whiteboard: Ahsk referred to as "dectronic shitebkard,”" phis “avice iskne kf thakey

anabling pechnklogies kf dkcument conferencing. After pwo remote gsers astablish a
desktop-to-desktop connection, the session software presents a shiteboard sind - fiow that
bkth participants are permitted po view and manipulate.With the typica implementation of
this concept, bit maps of the whiteboard are being transmitted back and forth over the
network as each participant makes changesto the contents. Most implementations dso

enable either par ticipant to save snapshots of the whiteboard for future reference.
White Book: Developed by Philips and VC in 1993, this stan dard enables the sorage of

MPEG (Motion Picture Experts Group) video on CD-ROM.
Wide shat: From the world of filmmaking, thisterm refersto a shot that provides a broad

view of dl or alarge part of the action in a scene.
Windows. From the world of grgphica user interfaces (GUIs), thiswiddy used term refers

to independent regions creaied on the computer screen to segregate different functions
and/or forms of in formation. Windows are made possible by the growth in bit-mapped
disdlays and, inturn, make + it possible for saverd applicationsto dis play results

on the same screen smultaneoudly. Thus, windows rep resent two basic graphical user
interface design and human interface design principles: 1) people desireto, and are
capable of working on more than onetask a atime; and, 2) to maintain cognitive order
dur ing such multitasking activities, it is advisable to create avisble way of

Segregating, or compartmentalizing one task from another. The most ubiquitous windows
graphicd user interface gpplication is the operating system by Microsoft, otherwise

known as Microsoft Windows.
WindowsTM: Microsoft's graphica user interface (GUI) extension to their MS-DOS operating

system, now an industry standard, it rep resents their implementation of the desktop



metaphor interface that flowed from the early-eighties, pioneering work of the Xerox PARC

research group on graphica user interfaces.
Wipe: From the world of DVE (digitd video effects), thisis  atran Stiond effect

wherein one scene supersedes another by wiping it off the screen. Aswith the other
trangtiond effects, the more sophidti cated paint programs and authoring systems now

supply entireli braries of wipes, eg., from Sde-to-sde, top-to-bottom, etc.
Wireframe: In grgphics, thisisa 3D outlineimage displayed as a series of connected

line ssgments, incdluding dl of the hidden lines
Wirdless: Thisterm refers to the emerging return to the radio air waves for trangmisson

bandwidth. Technologies such as TDMA (time divison multiple access) and CDMA (code
divison multiple access) are being herdlded as providing a substantia portion of the

band width required to feed the voracious appetite of interactive multime dia services.

If wirdess does proveto A be asrich asource of bandwidth as experts are predicting,

our TV settopswill be visted once again by devices that are the futuristic equivalent

of the rabbit ears that the baby boomers grew up with. Of course, these modern
technologies are digtinguished from their forebears by being based on digitd, rather

than analog encoding of the transmitted information. Wirdess tech nologies will aso

enable the widespread use of PDAS (persond digi td assgtants), the handheld

communications'computing devices that are now in their earliest forms.
Working plane: With respect to high-end visud modeling systems, thisterm refersto a

visud reference system, agrid laid down on the screen O at the outset of agiven
development project. Thisgrid, or working plane, offers a patia reference mode to
which items can be positioned, a feature aso referred to as a snapto grid. Itisadso
very ussful for scaing, wherein the fegeture is employed for Szing visud objects to fit

agiven context.
World building software: This emergent term is used by prac titioners of virtud redity



to describe the authoring tools that they use to create Smulated portions of the world.
WORM: Stands for write once, read many and refers to a standard form of compact disc

technology that permits users to write their own datato CD, dbeit only once. In effect,
WORM technology turns the CD mastering process over to the users, which isin contrast to
the standard way of doing things with respect to CD-ROM, where,  Uhistoricdly, the
meastering has been done a specidized facilities that employ expensve equipment. Though
far less expensive than these capitd intensve facilities, WORM drives have remained
beyond the financid reech of most desktops, and have typicaly been bought only by those
organizations who have a high volume of CD magtering they must perform. Aswith amogt
every other form of digita tech nology, though, this expense factor is subject to

change, as WORM drives are becoming increasingly affordable. Most contemporary WORMSs
permit multisession recording, which means that you can not reuse the same disc

geography, but you can take more than one sesson to make use of the entire geography of
the disc. The Kodak Photo CD consumer technology is multisession, which makesiit pos
shle, for example, for families to make use of smdl chunks of asingle CD asthey grow
their photo i Cbraries over time, thus keeping the overall expense of the technology

uncer check.
WY SWY G: Stands for "what you seeiswhat you get”" and is pro nounced "wizeewig." This

term dates back to the earliest attempts to upgrade the graphica capabilities of
persona computers so that users could get aredistic view of what their output would
look like once it was committed to hard copy. For example, owing to the limited graphi
ca cgpabilities of computer monitors, early word processing programs were unable to
display any of the specia formatting characterigtics that the word processing software

permitted, such as bold facing and underlining. To see these effects, early PC users hed



to wait until they printed the document. Obvioudy, they were often surprised (with "sur
prisg" being apgorative term in this context) with what they wound up getting. Asthe
graphical capabilities of computers began to im prove, the word processing programs were
& letodisplay these ef fects on the screen, thereby initiating the phrase "what you

seeiswha you get," and, with it, this endearing acronym.
Xanadu Project: Launched in the mid-gixties by Ted Nelsonb the man dso credited with

coining the term hypertextb this project has been respongible for conducting breskthrough
research on the impact of the computer on thetextua creation enterprise. The obvi ous
dlusion that gave birth to this project's name is the magica place of credtive

imagination described in the nineteenth century poem, Kubla Khan, by Samud Taylor
Coleridge, in which seemingly dis cordant images are intermixed to creste an
other-worldly ream of "A Sunny Pleasure Dome with Caves of Icel" One of the key concepts
to emerge from this project is thet of intermixing and ma | tching portions of text from
various sources to form composite works. Of obvious gpplicability to hypertext sysems,
Nelson has used the term "xana ogicd storage” to refer to the shared document space that
re sults from such intermixing of textud works. In 1988 the Xanadu Project was taken
over by Autodesk, the Cdifornia software maker most famous for its AutoCad and other

visud processing tools
Xerox PARC: The acronym stands for PaoAlto Research Center. Egtablished in 1971, this

now-famous R& D facility was responsible for developing some of the earliest prototypes
for the persona com puter. However, what has earned this center arightful placein the
creation myth of multimediawas its centrd rolein devisng so  cme of the earliest
concepts and standards for the design of graphica user interfaces (GUI), the fruits of

which were brought to market in the form of the Apple Macintosh and Microsoft Windows



desktop user interfaces. PARC was dso largdly responsible for developing the Smdltak
programming language, the high leve language commonly given the credit for launching the
object-oriented paradigm in soft ware design. Of its more recent research projects, the
most notewor thy to the continued progress of multimedia technology appeers to be the
Information Theater. This project isaimed a enhancing text re trieva technologies and

a breeding anew form of presentation tech nology referred to asinfornation

visudizers
Y/C: More commonly referred to as S-video, this video type pro vides a qudity of sgnd

that lies between compodte and component video. The °© Y gands for luminance, the C
for chrominance, which represent the two channels into which the form of video signd is

broken.
Y dlow Book: Isthe Philips/Sony technica specifications refer ence for the physica

structure and datalayout of CD-ROM discs. These specifications are based on the Red
Book's description for audio CDs, also known as CD-DA. The Yelow Book standard has two
modes. mode 1 is the basic specification based on CD-DA; and mode 2, dso known as CD
ROM-XADthe XA ganding for ex tended architectureb which involves the interleaving of
audio and graphic data, criticd to enabling the synchronization of audio and visud

components.
YUV: Thisisthe industry standard way of transmitting ard storing video information.

Under this method, the RGB (red, green, blue) datafor each pixe isconverted to a
format that uses one channd (YY) to represent the luminance, or overdl intendity of that
pixd, and two cha ennds (W) to represent the chrominance, or color. The advantage of
thistechniqueisthat it makes it possble to reduce the overdl data volume required

for avideo image by lowering the W resolution relative to thet of Y, which, in turn,

takes advantage of the universdly accepted principle that the human eyeisless



sengtiveto color than it isto brightness.
Zoom: In video and photography, thisterm refersto the facility to enlarge (zoom in on)

or reduce (zoom out from) an area of an image. As a piece of the accepted cinematic
nomenclature, the term zoom more precisaly describes the enlargement of the film subject
relaive to its context or setting, in contrast to the term parl, which means to pulll

away from the subject.
Postscript

Falling tofetch me atfrst keep encouraged,
Missing me one place search another,

| stop somewhere waitin - bgfor you.
D Wwadt Whitman, poet of Leaves of Grass

ANNOTATED
Bl BLIOGRAPHY

In concert with the overdl increase in interest regarding multi media, we have witnessed
a gpate of written materid over the  past hdf-decade that hitsin and around the
subject. Books on multimedia, interactive multimedia, virtud redlity, and cyberspace are
beginning to appear a an accelerated rate and now threaten to teke up entire stacksin
libraries and bookstores across the country. New magazines and trade journds entirely
devoted to the subject have appeared in the last few years, and many longstanding
publications in related areas have begun to re-arient their content so thet they are now
invading the same conceptud turf. Asif in a magnanimous ges ture to its own
cannibdizing forcesb to its own executioner, if you willb the print and publishing indust
vry is cartainly doing its part to inform the public about the coming of multimedia
Additiondly, whileit might be gratuitoudy facile to say thet the intellectua

foundations for multimedia start with Plato, or theregbouts, it would be accurate to say



the serious people have been giving seri ous thought to the various forms that new media
might take for a least the mgority of this century. Thisvein of genetic thought leads,

in particular, to the likes of Vannevar Bush, Marshdl McLuhan, and Ted Nelson.  The
entries in this book owe something to dl of these sources, recent and otherwise. In this
annatated bibliography, we atempt to give the reader some form of shoehorn into this now
burgeoning bundle of source materids. We have broken the bibliography into two sec
tions, one devoted to books and articles drawn from scholarly peri odicds, the other to
tradejo Uurndsand magazines. In deding with the latter, we have decided to treat

the magazines as awhole, even though it should not be concluded from thisthet their
individud fegture ar ticles are not as vauable as they might be. In fact, one of the

happier trendsin the indugtry right now is the gppearance of some very high quaity

trades, to whichb it should be pointed outb the aLthors have culled fran and synthesized
information to build the content for many of the entries of thisbook.  We make no

claim of being comprehensive, or even of being close to comprehensive. Rather, we merdly
hope that this bibliogra phy is somehow representative, and thet it can lead the reader
through a systematic swath of the mounting literature on multimedia
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Books and Scholarly Articles

Ittlt

Allen, Thomas B. War Games. New Y ork: Berkley Books, 1987.
Thoughthi  As book does not make a single mention of multimedia, it is of note to the



interactive community because it covers asubject that is of mounting importance to the
future of media. The author points out thet &, or near, the pinnacle of dl of the
branches of Americas a'med forces there is a penultimate form of training thet is called
"war games." These games, of course, Strive to create as much of the complexity of the
redl world as possible, and S0 are perhaps more accuratdly referred to as Smulations.
But, then again, the difficulty we have in naming this highest form of military training
may be afurther reflection of the underlying ingtability and change thet is

part-in-parcd of the emerging age of multimedia. For the sake of fostering worthwhile

reflection, this book isworth aread.
Ambron, Sueann, and Kristina Hooper. Editors. Interactive Multimedia: Visons of

Multimediafor Developers %, Educators, & Information Provid ers. Redmond, WA:
Microsoft Press, 1988. Thiswork isthethird in atrilogy of readers published by

Microsoft Pressin conjunction with Apple Computer to pronounce the com ing of
multimedia. Of the three, this book does the best job of ded ing with issues of

interactive design and content development. The Foreword by John Sculley and articles by

Stephen Weyer and Sueann Ambron are particularly noteworthy.
Auksgtakanis, Steve, and David Blatner. Silicon Mirage: TheArt and Sci ence of Virtud

Redity. Berkdley, CA: Peachpit Press, 1992. Thisis avery canpetent survey of the
enabling technologies and applications that are making virtud redity the cutting edge

of mul timedia It does afinejob of explaining the scientific principles thet are

meaking the creation of such new and immersive technolo gies as force feedback possible.
It dso lays out an industry-by industry survey o »f the current gpplications of

virtud redity. Put amply, the book does its part to establish the legitamecy of VR.
Benedikt, Michad. Editor. Cyberspace: First Steps. Cambridge, MA: MIT Press, 1992. An

excdlent reader on the emerging subdiscipline of virtud redity known as " cyberspace”



this book does more than any other in the indugtry thus far to explore the philosophica
implications of new media. In particular, aticles by the editor and by Michad Heim lay
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out some of the dimensions of the deep structure of cyberspace. For those with an
academic orientation, this book represents agood vehicle for placing the cutting edge of

multimedia technologies in perspective.
Brand, Stewart. The Media Lab: Inventing the Future at MIT. New York: Viking, 1987. When

neophytes ask what book they should read to get their bear ings with respect to
multimedia, thisis the one that we dmost a ways recommen  d. It isapleasuregble,
anecdota read. But it dso examines with considerable dlarity the roots of new media
think ing, if for no other reason but that it explores the background of Nicholas
Negroponte, the founder of the Media Lab, and one of the industry's true visonaries.
What is most heartening about this book is that, while dl of the projectsit describes
were intended by virtue of the Lab's mission statement to conjure communications tech
nologies 30 years out, severd of them are actudly tarting to be implemented today. In
particular, Negroponte's concept of “per sond televison” would appeer to be just around
the corner and will likely arriveb full blown, virtualy as conceivedD about a de cade
ahead of schedule. Written by the author of The Whole Earth Catalog, this book is both
fun and informative.

Bush, Vannevar. "AsWe May Think."Atlantic Monthly. (July,1945), pp.

101-08. Any hibliography that purports to cover the multimediaind  dustry is obliged
to indude thisentry. Thisarticleistypicaly credited with being thefirg to

articulate "hypertext." 1t would probably be a bit more accurate to say that it isthe

firgt description of the implications of hypertext, even though it predatesthe first

use of that term by roughly two decades. Bush bemoaned the antiquated state of our



library information systems (if you could have cdled them thet in the 1940s), and

foresaw a day when dl of the contents of dl of the world's print-based information

would be inter-connected by associationd links. Researchers and browsers, dike, would

be able to traverse this structured labyrinth of information by smply fol lowing these

links, ether on the bases of their immediate research needs, or their current

intellectud whims. Bush cdled this future haven of interlinked literature the Memex. As
concepts go, . . . long live the Memex.

Gardner, Howard. Frames of Mind: A T11eory of Multiple Intelligen — ces New Y ork: Basic
Books, 1983. Like anumber of ather entriesin this bibliography, this one may seem a bit
tangentia. However, learning theory is one of the core competencies of one of the core
gpplications of multimedia. Howard Gardner's contribution to learning theory has been
congderable, and we could have included dmost any of hisworks here. This one, though,
ranks among his most memorable and should be re quired reading for anyone who wishesto

practice the emerging profession of ingructiona design.
Greenfidld, PdriciaMarks. Mind and Media. The Effects of Teevison Video Games and

Computers. Cambridge, MA: Harvard University Press, 1984. Though this book predates most
of the speculaion over the coming of multimedia, it does agreat ded to both anticipate

it and light itsway. Greenfidld offers an excellent survey of the literature and re

search that occurred during the Sixties and seventies pertaining to the comparative vaue

of d | ifferent learning media. Sheis absolutdly prescient in her assessment of

potentia indructiona benefits of the video game genre, and, as a case in point, lights

the way in 1984 to the recent emergence of edutainment titles.
Holsnger, Erik. How Multimedia Works. lllustrated by Nevin Burger. Emeryville, CA:

Ziff-Davis Press, 1994. Thisis the best exemplar of books that most successfully employ



graphics and text to explain computer hardware and software tech nology. It succinctly
and clearly defines and illugtrates "how multi mediaworks' and is part of the Ziff-Davis
"How It Works' series. Hats off to author, illugtrator, and editorid staff for bringing

an undergandable view of multimedia to the masses.
Jacobson, Linda. Editor. Cyberarts Exploring Art and Technology. San Francisco: Miller

Freeman, 1992. Thisinteresting reader ranges across a broad range of topics thet are
currently impeacting the multimediaindustry. The book ispa Ar ticularly useful inits
coverage of the many categories of software that impinge on the interactive multimedia
authoring process. Of particular note are entries that cover MIDI/MSC and the low cost
dl-digitd dternatives to high-end professond video that are now entering the market

a arapid pace. This book dso contains agem from Ted Nelson, who takes about ten rich

pages to describe the current status of hislife-quest Xanadu Project.
Keardey, Greg P., Editor. Artificid Intelligence & Ingtruction: Applicationsand

Methods. Reading, MA: Addison-Wedey, 1987. Heavy dedding, asthey say, thisisa
worthwhile read for those who have an interest in the many academic projects launched dur
ing the seventies and eghties to explore the pedagogicd potentid of machine

intelligence.
Khoshafian, Setrag, A. Brad Baker, Razmik Abnous, and Kevin Shep herd. Inteligent Of

fices: Object-Oriented, Multi-Media Information Man agement in C - ®lient/Server
Architectures. New York: John Wiley & Sons, 1992. Thisisonein a series of very sound
books published by John Wiley to explore the promising new conceptud areas in computer
sti ence. Thisbook provides a synthesis of object-oriented software design, the
integration of mediaiinto traditiond gpplications, the design of grgphica user

interfaces, and the deployment of opera tionaV/computing resources over distributed,

dient-server architec tures. For those interested in the technologica foundations of



mul timediab the enabling technologiesb thisis an excdlent survey.
Lambert, Steve, and Suzanne Ropiequet. Editors. CD ROM: The New Papyrus. Redmond, WA:

Microsoft Press, 1986. Thisisthefirst in atrilogy of readers published by Microsoft

Pressin conjunction with Apple Computer to pronounce the coming of multimedia; asyou
would expect, thistitle does the best of the three to frame the overal context of th

% emerging multimediain dustry. The Foreword by Bill Gates does much to illustrate how
much he was in tune with the graphicaV media orientation of cam puting, even before he was
able to successtully implement his Win dows graphicd user interface in the

Intel-dominated PC world.
Laurd, Brenda. Editor. The Art of Human-Computer Interface Design. Reading, MA:

Addison-Wedey, 1990. Of dl the multimedia readers that have gppeared over the past five
years or S0, thisis probably the most representative of the indudtry's true range of

interests. It is dso didtinguished by the generd qud ity of its contributorsD just

about every industry thought leader has an entry in this volume. Perhaps the most
noteworthy article is the editor's trestment of the exciting and complex concept of

"inter face agents.”
Leebaert, Derek. Editor. Technology 2001: The Future of Computing and Communications.

Cambridge, MA: The MIT Press, 1991
»
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Though this reader gives only scant treetment of multimedia, per se, it does an excdlent
job of speculating on the technicd agenda of the industry’s mgor enabling technologies:

computer architec tures, office autometion, tele- and data communications, etc.
Lieberman, Debra A. "Learning to Learn Revisited: Computers and the Development of

Sdf-Directed Learning Skills™ Journal of Research on Computing in Education. Vol. 23



(Spring, 1991), pp. 391-95. This scholarly artide does a good job of rdating the

leading trends in learning theory to the use of indructiond technology in school
programs. Though there is atendency in our country to be highly critica of our primary
and secondary schoals, thisartide isindica tive of some of the cutting edge thinking

that is going on with re gard to the application of educationd software.
McLuhan, Marshdl. Understanding Media The Extensonsof Man.  + New Y ork: Mentor,

1964. McL uhan had a unique ability to identify the large historica arcs associated with
media. And now that the forces of change have accderated the forward evolution of media,
McLuhan is being quoted with increasing frequency, particularly from the point of view

represented in this book.
Magt, Gerdd. Film, Cinema, Movie: A Theory of Experience. Chicago: University of Chicago

Press, 1983. Aswe labor to contemplate the future of media, it will no doubt be prudent
for us to understand where we have been. Gerad Mast is one of the best film theorists
going, and thisis probably his most maghtful discusson of the film mediumb the medium,

| think we dl agree, to which the interactive arts will owe the most.
Nelson, Theodore Holm. "The Hypertext." Proceedings of the World Documentation

Federation. (1965). Thefirst use of the term "hypertext” gppearsin thisarticle, and,

in effect, dands as the virtud sarting gatefo + r one of the most fecund

intellectud careersin what is now being caled multimedia
Papert, Seymour. Mindstorms. Children, Computers, and Powerful 1deas New Y ork: Basic

Books, 1980. One of the earliest works to examine the use d computersin edu cetion,
this book is notable for anumber of reasons. It details the LOGO language, a high-leve
language developed explicitly for use by children for the sake of exploring math and

science con cepts. It covers anumber of issuesin indructiond design which, if
anything, are even more pertinent today than they were when they were written. Most

notably, though, it captures the essence of Seymour Papert, a man who has been a the



forefront of the entire computer revolution by \irtue of his association with the MIT
Arti ficid Intelligence Lab and of his ability to contribute to and articu late the

thinking that has taken place therein. A
Parsaye, Kamran, Mark Chignell, Setrag Khoshafian, and Harry Wong. Intedd Higent

Databases. Object-Oriented, Deductive, Hypermedia Technolo gies. New Y ork: John Wiley &
Sons, 1989. Onein aseries of books published by John Wiley, it explores some of the

emerging concepts in computer science. This book does an excdlent job of exploring the

key issuesin software engineering, particularly those having to do with objectoriented
programming and hypermedia design, both of which impact very heavily on the enterprise of
multimedia. It possesses one of the industry's most intelligent dscussonsof Ted

Nelson's Xanadu Project and does an excellent job of andyzing the issues associated with

designing and building knowledgebases.
Resnick, Lauren B., and L.E. Klopfer. "Toward Rethinking the Curricu lum." In Toward

Rethinking the Curriculum. L.B. Resnick and L.E. Klopfer, editors. Arlington, VA:
Asocidion for Supervison and Cur riculum Development, 1987. This article is one of
many possible entries for Ms. Resnick, per haps the leading Amer  iican thinker in the
fidd of educationd re form. Throughout her canon of work, one finds a steady theme:
curriculum needs to move away from the industrid-age traditions of drill -and-practice,
emphad's on specific content, and other forms of regimentation, and in the direction of
pedagogies that stimulate higher-order thinking, problem solving, and the acquistion of
pro cess knowledge. These pedagogies are much more difficult than their traditiona

forbears to encoded interactive multimedia pro grams. . . but so beiit.
Robbe-Grillet, Alain. For aNew Novel: Essays on Fiction. New York: Grove Press, 1965.

For anyone who sees the production of interactive forms of art asamisson againgt which

are sacked inca culable odds, these essays from Robbe-Grillet will prove comfating, if



not ingghtful. Though hisfictiona works were never widely accepted in hisown time,
Robbe-Grillet sands as probably the mogt inventive practitioner of the narraive arts
inour cent °ury. These essays articulate the rebd lious, iconodadtic vison that is

50 abundantly present in hisnov es. Had he "bloomed" during the 1990s, we have no doubt

that Robbe-Grillet would be devoted to interactivity and the cyberarts.
Ropiequet, Suzanne. Editor. CD ROM: Opticd Publishing. Redmond, WA: Microsoft Press,

1987. The second in atrilogy of reeders published by Microsoft Press in conjunction with
Apple Computer to pronounce the coming of multimedia, this one has the songest
orientation of the three to ward the engineering issues associated with CD-ROM

technology.
Schneiderman, Ben. Designing the User Interface: Strategies for Effec

tiveHuman-Computerinteraction. Reading, MA:Addison-Wedey,1986. Thiswork servesasade
facto gandard in the area of interface design, a discipline which possesses

near-complete overlgp with the fidd of interactive multimedia design. Schneiderman’s

text isparticularly ingght  Gul in its treetment of the concept of "direct

manipulation.”
White, Mary Alice. What Curriculum for the InformationAge ? Hillsdde, NJ: Lawrence

ErlbaumAssociates, 1987. Thisis an excellent trestment of educationa concepts that

should deeply concern everyone in the multimedia industry.

Magazines and lade Journds

Bte. Published by McGraw-Hill. One Phoenix Mill Lane, Peterborough, NH 03458. From its
inception, Byte established itsdlf asthe most credible tech nicd read in the smal

systems (desktop) world. For those in the multimediaindustry responsible for following
technicd trends, thisis the key journd. In recent years, with the rise of multimedia,

Bte has become exceptiond at following relevant technica trendsin computer



architectures and software engineering.
CD-ROM Professiond. Published by Pemberton Press, Inc.407 Kingston Avenue, S. Paul, MN

55117-2424. This  cmagazine has gained ahigh leve of credibility with multime dia

content developers. Appropriate to its name, the magazine fo cuses on technica and

marketing issues having to do with CD ROM as a ddlivery medium for multimedia content.
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CD-ROM World. Published by Mecklermedia, 11 Ferry Lane West, Westport, CT 06880. Though
this magazine covers much of the same ground as the other multimedia trades, it does seem

to be developing a speddization in one area: the review of CD-ROM titles. Inan

indudtry that is crying for standards of criticism, this orientetion is a welcome one.
Computer Graphics World. Published by PennWell Publishing Company, 10 TaraBoulevard,

Suite 500, Nashua, NH 03062-2801. Increasingly, this magazine is becoming a must-read for
those in volved in the authoring of multimedia content. From atradition he  tavily

focused on specidized computer graphics programs, CGW has trandtioned into the center
of the multimediaindustry by re orienting its festure articles that ded with the

cutting edge of authoring technologies. The magazine is particularly srong in the fidd

of nonlinear, dl digita software tools; a hotbed of activity thet is leading Hollywad

in the direction of a collison with Sili con Valey perhaps ayear or two ahead of the

schedule set by the San Andreasfaullt.
Desktop Video World. Published by TechMedia Publishing, Inc. 80 Elm Street, Peterborough,

NH 03458. A relative newcomer, this trade journd focuses on issues surround ing the use

of digita media on desktop machines, primarily the PC, Mac, and Amiga platforms.
Morph's Outpost (on the Digital Frontier). Published by Morph's Out pogt, Inc. P.O. Box

578, Orinda, CA 94563. Appropriatdy, thistabloid- Y style publication is one of the

most un usud trade journasin the industry. Its content profiles NewMediafarly



closdly, though it possesses a somewhat stronger orientation to content creation and
interviews. This publication may vaidate the long-held suspicion about the screws and

baltsrattling free in Cdifornia
Macworld. Published by Macworld Communications, Inc. 501 Second Street, San Francisco, CA

94107. Inasmuch as the Macintosh has continued its two to three year lead over the PC
platform with respect to media cgpabilities, this maga zine finds itsdlf in the center of

the multimedia industry dmost by default. Though its product range is narrow, thisis an
excdlent magazine for following developments in multimedia, particularly with respect to

the many authoring tools that have become
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frontrunners " through their historicd tie to the Macintosh platform Macworld aso
does an excdlent job of illudtrating kesic computer concepts for the neophytes,

possessing perhaps the best art depart ment in the trade magazine industry.
Multimedia Today. Published by IBM Multimedia Solutions, 4111 Northside Parkway, HOAL 1,

Atlanta, GA 30327. This publication raises the concept of consultative sdlling to an art,
using atrade journd to showcase and explore IBM's multimedia product offerings. The
meagazine is particularly strong on case stud ies, and each issue provides an extensive,
detaled catdog of IBM business partner multimedia products, including sectionson

coursaware and production tools.
Multimedia World. Published by PC World Communications, Inc., 501 Second Street, #600,

San Francisco, CA - 94107. Brought to us by the same people who publish PC World, this
maga zine is pogtioned in the same gpproximate niche as NewMedia Its contentb to use the

term du jourD is not of the same consistency or qudlity.
NewMedia Magazine. Published by Hypermedia Communications, Inc. 901 Mariner'sldand



Boulevard, Suite 365, San Mateo, CA 94404. In many respects, this magazine has become the
Byte of multime dia. Itslead features are uniformly strong and trike a the key is sues

facing the indugtry. Their annual Multimedia Buyer's Guide represents a substartial
contribution to the industry, not just be cause it helps organize the information about

who is sdlling what, but dso because the editors have taken the effort to have it dso

help categor | ize the exploding media phenomena that are multimedia.
PC Magazine. Published by Ziff-Davis Publishing Company, One Park Avenue, New York, NY

10016. A sdwart of the PC industry, this magazine hasiits fair share of multimedia

atides, in pardld with the overdl indudtry trends in that direction.
Upside. Published by the Upside Publishing Company, 1159-B Triton Drive, Foster City, CA

94404. This magazine has awell-executed focus on technology issues as they rdae
specificdly to investment. Though the topics range pri marily in the direction of
generd computing and telecommunica
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tions, it is an excdlent source for those in the investment banking business, or for

thosewho are | investorsin the stock market.
Videomaker. Published by Videomaker, Inc. P. O. Box 4591, Chico, CA 95927. As media

production equipment becomes increasingly digital, maga zines such as these become as
excellent source for those members of the multimedia development team who are responsible

for pro ducing the clay.
Virtua Redity World. Published by Mecklermedia, 11 Ferry Lane West, Westport, CT 06880.

A dgn of thetimes, this publication brings a sober gpproach to virtud redlity. Though
some of its entries tend to evangdlize a bit, mogt attack their futuristic subject metter
from an gppropriate, even scholarly perspective. Refreshingly, many of the articles come

with detailed footnotes and bibliographies



