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1.3

CD and DVD

Anne Friédberg

Just as water, gas, and m_mn:é ity are brought into our houses from far off to satlsty our needs
in _.mmmowmm fo & rénimal affart, 50 we shall be supplied with visual and m:%oQ imagss,

wiich will appear and disappear at #ig simple movement of the hand, hdrdly moré than 8
sign, . .. 1 don't know if a philosepher has ever drearned of 3 company éngaged in the home
am_zm_e of Sensdry Reality.’

Paut Valéry's 1928 forecast provides a mEn:_:m_ augury of oonﬁmgnowmé telecommupnica-
tions: images and sounds have bechme a utliity; each household has a mcunf that enters
the home via broaddast signals, dable wires, satelliie reception, DSL lines, telephone
moderm hool-ups, délivering ‘Sensory Reality’ at ‘the simple movemant of the hand’, As the
wentisth century ended, new systerns of chreulation and trghemission began to replace
the cinema’s projection screen and 1o fink the sorbens of the computer mna television
with the dialogic interactivity of the telephone. In this new media erivironment, 5@ media of
telephone, radio, television, films and the Internét interact among Em%mm?mm and their
cross-purposed ﬁwmqmz_oa v%mm new Dcm%_o:m about their Wmowno_ommomm specificities.
"Convergence’, once mersly a distursive buzzword, has become. by 2002, a literal descrip-
tion of the co-dependency of the mavie screen, television scraen and ooﬁvaﬂmw scroen,
Now, a varigty of screens — iong and wide and square, targe and smal, ooauomma of grains,
compused of pixels ocammﬂmw for ouy attention without any oo:ﬁ:@mm mﬁcm&sﬁm ahout
hegemony. Seréens have become a pervasive part of daity mxtmnm:om _mbwovw. personat
Q@E_ assistants (PDAs), GameBoys, cell phones add mobifity to the soreen’s face. Deskiop
computers, CRT, LCD, and PDP telgvision and 85@&@ display screens,? multiplex cinema
sereans, IMAX scregns, Jumbetrons, mx@mnm the size and function of the fixed and Jm-
moblle screen. As screens multiply in a profiferation of ‘display technologies’, an equally
daunting number of ‘delivery platforms’ compets to supply | images and souncis: videotapes,
Cis, OD ROMs, DVDs, MP3, ‘strearming’ audio and video on the Web.

Tha oym:mmw i) screens and our ‘interfaces’ with them have ooncnmo_ at the speed of
fast-forward. ln an essay written only a few years ago {1697), The End of Cinema;
gc&&m&m and +mo:nomommomn Change’, | éxplofed the ways it which the then new
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technologles challenged the discrete object of the 'fiim', placing ‘the cinema’ in an
expandad field of screens, served by an expanded variety of preduction and delivery for-
mats.® in that essay, | m_ﬁm_ma ﬁm,.mm a ‘convergentce’ of fim and television technology began
without fibre-optic cable, ooo%ma before w:m digitalisation of imagery and preceded the
advent of the home computer. The VCR, | argued, was the first technology 1o begin 1o
erode the historicat differences betwein television and film, altering ag i did the terms of
glectronic and cinematic vigwing. In addition, the technologies which transformed the
medla environment of the 1980s — the VCR, cable television and the television remote — not
only changed our concept of fim-gaing and television-viewing, but also prepared us for
another ‘convergence”: the ammcmmmow and ov%wﬁm« SCreetl,

m% now, by 2002, the material mwmﬂwgnmw between cinematic, televisual and computer
media have been eroded beyond recognition by the digital fechnologies that have trans-
formed them. Televisions have become more like computars: hard-cisk video recorders
{TivVe, ReplayTV) recard television signals onto an mcx___.mé hard-drive;* HDTV-ready tele-

vigions use chips running Bm@w.g_mum Caonversely, computers have become more like

televisions: MPEG and QuickTime 'movies’ and ‘streaming’ videos wmmw across and through
Web browser pages. Multimadia home stations which combine the functions ¢f telephone,
television and gaming console IMickosoft's Xbox, Nintehdos Game Cube, Sony's
PlayStation 2} further confound the technical differentiatlon of film, television and the
complter,

THe segregation oﬂ istories of telephony, moving image and computing technologies
now appears — in post- E___mss_m_ retrospect — as a set of arbitrary separations that disregard
the inter-medial compléxity of techinolagical developrert.® To write a "history’ of these new
media formations i o encounter many familiar histofiographical challenges. As Stephen
Heath warned, in an earlier historical rhoment (1978} when the 'cinematic apparatus’
ssemed a dominant 1echnological form:

Technological detérminism substitutes for the social, the economic, the ideclogical, proposes
the random mSO:oé of invention and development, coupled often with the vision of a

fulfitmant of an abstract human wmmm:om mba some of the wildest versions of this latter are
10 be found in accounts of the mes mmumv.. ntmB ‘media’. . .. [Cinema's] history is a history of
the fechnological and social fogether, & history in é:_ns the Qmangmﬁmmo:m are not simple but

ultipte, interacting, in which he %Qma_om._omm is there from the start.®

While caraful not to oversiate the determinations of technologicat development, Heath and
other ‘apparatus” theprists attemptad to provide a rigorous accolnt of the technological
and social specificities of the cinema as a single medium.

In this way, we may wish o regarg Marshall 2_,,9::% as the first ‘apparatus’ theorist.
Back in 1964, when Moluhan proclaimedt ‘the medium is the message’, his sound-bite
aphorism drew attertion not only to the mediation that the media impled, but also o
the speclficity of each separate rnadivt, He m:,..mﬁmma against a content-based study of the
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media; *“Thg “contént” of any madium,” Mcluhan wrote, ‘biinds us to the characteristics of
the medium.” instead, he Qmmn,%ma an analysis of the effects ~ 'thé change of scale or
pace or pattern’ — at each particular medium might produce. Whils Mcl.uhan analysed
the Ewmqmﬁm%mmm o% maedia in an evolutionary scheme (The content of m:< mediym is
m_s.m<m griother medium’,? he aigso insisted that each new riedilm would finstifufe naw
ratios, not only amoAg our private senses, Hut among Mzwamm?mm. when they interact
amang themseives'.® How then do we account for the ‘new ratios’ produced by the rapid
and recent changes in the screens and interfaces of moving image media?

Another Mclihan-styled media-prognostipator, Nicholas Negroponte, has suggested a
counter-polemical apharism, turning Mel.uhan's ‘the medium is the Emmmmmm on ts head.
“The medium is riot the inessage in the digital worid,’ declares meavomﬁm Gz an ermbod-
imant of it. A massage might have severdl embodiments mcwoamaommw\ derivable from the
seme data.” Far Negroponte, digital techinologies have dissolved ﬁ:m.m.um.o_.mow( of individ-
ual media: digital imaging, delivery and display effactively erase the messagés implicit in the
source medium. Negroponte Smm_:mm g media world of digital images making their way to
digital ch_mu\ encinoints, with litthe of no difference In content, o_,__< a msg_m re-pumosing’
for display. Zmawovcam prociaims: 'Tre basic difference between Samww Tvs and PCs has
nothing to do with Ipcation, social habits, or our need to relax. |t has to do E_Mr how the bits
arrfive.”™ if we a_mos. zmmqowoamw axiom {the medium s not the message in the Higital
world'}, we arrive ata :mioa:a determinism: Q_@_ﬂm 5033059 inherently implies a con-
vergence of all media forms.

German media theorist Friedrich Kittler anticipated this loss of media specificity when he
wrote (i 1986} "The general digitalization of information and channels erases the difference
betweeh individual megia." et Kittler predicted that the installation of fibre-optic cable, and
not the phong-wires of the Internat or the wirgiess future of the Web, would be the tech-
nology to turn film, télevision, music and phone calls into 3 single mediurn.

But have we arived at a convergent m_:m_w medium'? Have the scresns of cnema,
télevision and somputer really lost thelr mnnmazom_ distinctions? One sales Web site for flat-
screan manitors effectively confiates the multiple functions of the scraen — television, EB
display, Internst browser — now displayed within the same electronic Umoﬁwm frame:

"

Hanging on a wal they look Eowm fike art B.W:mq thah a TV set. When vou're not watching TV,
ovD <_amom» surfing the net or reading your &- Bm_w there is no need o swilch the plasma
pane! off |t ¢an be used as an elecironic Eomca kame, with a continuously changing
mmwmoﬂ_on of artworks of your cholce: An eriless ant collectioni®

Another mo“<m3_mm3ma declares: ‘He loves 19th century works, | mﬁwﬁ 20th; We agréedon a
piace fromthe next omaca_ (see plate omv Asthe changing technologies Gf* dellvery” alter the
effect of moving images in "display’, the histories here are all recent, in the cusp of the millen-
niét fuin. Whatever form a ‘plecs from the next century’ wifl take, we aa_ neadioask duestions
about the mwmﬂma effects of screens that aré mobile and fixed, that bring images and sounds
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i varied sizes and shapes, that permesate our public and private spaces, sit on our deskiops,
in our living rooms, on our laps; or are handhgld, accompany us on airplanes, in automobiles,
o desert Islands. Are we inching ﬁémam the ‘omé delivery’ of 'Serisory Reality'?

DELIVERY AND DISPLAY: THE NEXT NEW THING

We need a book abaut the wmw_cﬂmm of madia, the coliapses of media, the supercassions of
media, the m:m:@:;mz%m of ﬂ_wmmmu a book detaling all the freakish and hideous media
mistakes that we should knéw erough now not to repeat, a book about media that have died
on the barbed wire of technological advance, madia that didn’t fake i, martyred media,
dead media. THE HANDBOOK OF DEAD MEDIA. A naturalist's mm_n_ guide for the
communications paleontol om_mﬁ s

In 1997, just as the VCR Had nearly completed its ‘penstration’ of television hougsholds,
the digital-video-disc (DVD) player was «m_“mmmma into the consumer market. In 1987, therg
were 95 mifion VCRs n the 1S (89 per cent of households) and about 400 mifficn world-
wide (42 per cent of television-owhing Holigehotds). The first DVD players were released In
Japan in November 1998 and introdisced fo the US market in March 1997, Players slowly
trickled into other regions. By the end of 2000, there were 12 nillion DVD homes, 2.8 mi-
fion of which have both DVD player and DVD-ROM computer.® Clearly, manufacturers
hoped that the DVD player would repiate the VOR and that, just as audio CDs supplarted
vinyl records in the 19805, this new digital fonmiat would condemn the videocassette to the
‘barbed wirg of tachnological advance” and the martyred heap of dead media. The foliow-
ing account forms a chapter in such Sﬂ?nmmnmgozm paleontology. ‘New' media implies
that the ‘old’ is forever obsolate. As Gramsct put it, ‘the oid is dying and the new cannot be
bom; n the interragnum a great variety of morbid symptoms appear’.™

LASER DISCS:" Chs, LDs, CD-ROMs, CD-RW, DVDs,

DVD- ROMs, DVD-RW

Audio compact discs {CDs) entered the consurmer market in 1982, Relying on optical laser
technology ~ a laser vmmB focuses on smiall pot of a rion-magnstic disc to read digital
information enceded in sub-micron ‘pits' — the CD was thought to retain audio quality with-
out degradation. As an intial GD promictional slogan, Phiiips proclaimed: ‘perfect scund
forever', Despite early mmmmwmzomw tothe oo::m? sound quality is not forever: digital media
an degrade. CDs can lose data as the folt shibstrats beneath the clear plastic coating oxi-
dises when this happens; the disc becomes dull and unreadable by the GD player or drive.
(Nor are CDs free from distortion: they w_m<m merely introduced new kinds of distortion, for
exarmple, digital ‘jitter’, time-based and phage anomalies.} mowwm experts estimate that the
shelf ﬁm of thg average retall music CD is no more than seven 1o ten years, after which some
of the data on the disc will be lost. A B0-ydar-old vinyl disc may well be more playable than
a 50-year-old CD.e
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But Cb users were drawn fo thé playback featirés made posaible by optical laser tech-
hology; one cotlid easity skip fracis and control the sequence of audio tracks with the mocoy
of a remote. As the CD hegan to replace its analogue predacessofs, oOmmcwnmﬁ replaced
their existing album collections with a ‘new’ digitai version of what they already owned on
vinyi or tape. ® .

Like their audio rel iatives ICDs), video laser-dises (LDs) afiowsd the User to access specific
portions of the disc fin this case; a scene of a fim) jn & noniinesr Mmmj_on This was & con-
siderable advantage over the Mu_mﬁomox of a videocassette, which reqidred | Bs.sm_mo atthe
end of sach tape and fast-forwarding to locafe g secuence. The 12-nch platter LD was
available in two differerit formats: GAY ?qgos m-_os_ma for fregze-frame and slow-motion on
U_B\@moa and CLY fwhich m_.osaa for scan, mmcwm and search on v mﬁmoa |.D's werp pack-
aged with materials hot available on videotape releases: o:@_:m cinerna trajlars, deleted
footdge, alternative soundtracks, volceovers by film-rnakers and mo:oumwm a_mv_mwa of scrist
pages and other production materials ® whilé a CLV laser-disc held one hour per side, a
CAV disc only heid half an hour. This meant that the usér could not view ari entire fitm with-
ouit getting up to change discs. Desplte some of the ma<m2m.,mwm of faser technology over
magnetia tape, e video laser-cisc and the dedicated iaser-disc player, readiy avaiiable
throughout the 1980s, niaver took hold of the consumer market.” Pionaer Entertainment, the
long-time champion of the lager-disc, finally abandoned it in June of 1999,

But 5m smmo laser-disc found & new format in the CD-ROM Aoozﬁmoﬁ disc with read-
only BmBQS The CD-ROM did not require a dedicated player; it was readable in com-
puters equipped with CO-HOM drives. Because they had the same m.mm and format as
audio CDs, DD ROM drives were *bejckward compatible’ with CDs, The storagé capacity
of the CD- moms (6OOMB} was targe enodgh 1o old sn_mo materials, but not large enough
to hold an entire film on one disc. Hencé, the OD- ROM replicated the same problem that
may have doomed the laser-disc: the viewer could easily navigate the digc, but stil had to
‘changs the record’ mid-fim. Yet, lilke other opticat disc formats {CDs and Oc-mmuimv_ laser
disés were marketéd as ‘read-only’ for playback and did not offer recordabla or re-wrltable
ﬁmmEBm But the important step here In a narrative film screan/computer séreen copver-
mmzom. was that the CD- ROM brought the m_mv_é of films 1o the computer screen.

ENTER DVD
The DVD a@ﬁm_ versatite disc or digital video disc) expanded the storage capacity of the
CD-ROM. With the help of MPEG compression teshnology, one DVD disk coid hojd hours
of high-quality audicvisual content. This meant that an entirg film could it ot one side ofa
DVD.=Tha DVD had many of the same basic features as the CLV ldssr-disc and the CAV
laser-dise, and some DVDs offer branching, BC.MEnmm camera angies and parental control
features. As with the larger LD formats, the user ¢cotlld access a different section of the dise
in a near instant, with no fast-forwarding or BEEQW@@ required.

Because DVDs adhers o the same physical dimensions @s oow angd CD-ROMs, the
DVD plaver, whether stand-alone oF in a computer, js ‘backward ocgwmwwomm , which may
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give It an edge in a consumer market wary of buying into the wrong format.® Yet, as the
forking paths of product evolution would havs it, the DVDs 'backward compatibility’ for CDs
and CD-ROMs does not extend to the videocassette or laser-disc, which seem dastined for
extinction, .

The stand-aione DVD player was infroduced to the consumer market as a successor to
the VCR, a smaller more efficient lager-disc plaver to play back pre-recorded films. In this
regard, its playback features were déveloped well before its recording capacities, the
revarse of VCR develgpment. When the VCR was first introduced ag a consumer appliance
in the sarly 19808, it was marketed as a means for recording broadcast and cable tels-
vision. Hence it was ammam_m a video cassstte recorder (VCR), not a VOP {video casseite
playen). The séle and rental of pre-recorded fims and the playback of home videos was a
secondary developrent as film studios realised that the videocassette not only extended
the shelf iife and play tirhe of the theatrically released firn, but also provided a venue 1o re-
market film titles that wefe already in theif libraries.

In the four years since its intraduction 1o the consumer market in 1997, some form of
DVD technology, such as a stand-alone DVD player, DVD-enabled game console, PC-
based DVD-ROM drive, can bg found in one-third of American househoids.*in Europe, the
statistics show an equivalent growth curve: in 2000, the ‘DVD video playsr base’ in
Western Curope grew nearly four-fold to 5.4 miliion homes, whils the number of VCR
households increased by a further 4 pér cent o 124 millon.® The growth curve of DVD
ownership has o_ooc:mm. more rapicly than the growth rate of YOR households in the
18680s, arate s_:mo: already ocourred at an acceleration of the rate of television households
in the 1950s. {| ain not certain how to read this statistic, although it seems 10 suggest that
the consumer appliance matket has grown quicker to declare successors and dispose of
dead media.)®

Sowhers arewe ina :mw@w,\m of convergenice of firn, television and computer screens?
As a defivery foimat, the DVD seems. 6 b the goiden disc that effectively transects the
computer/talevision divide. The OVD om: be plaved sither on a Qm%omﬁma DV player or on
a computer (many new PCs have DVD Q:<m$ and viewed on a television monttor — CAT,
prejection or plasma. In addition, as other agpliances develop, the DVD may be playable
On game consoles, Irernat appliances, mmiov boxes, car entertainment systems and
portable players. Nev-generation gaming consoles such as XBox, PlayStation 2 and Garne
Cube offer features that inciugie DVD players, output jacks for HDTV, broadband connec-

_ tions and hard drives for stoting fnusic and games.

Here there may be & wrinkle in the story. As the DVD was originally conceived as a
playback device; it is only recently that manufacturers have begun to develop its recording
functions. The warring formats, recordable ([DVD-R) and rewritable (DVD-RAM, DVD-BW or
DVDHRW), and resultant market confision about recordable DVD may replay the VHS
versus Beta format wars’ of the 1080s. Perhdps # manufaciurers had begun by exploiting
and thinking about the U@mmwvmm compliter interfaces of the DVD, these farmat wars would

2 |
not take a toll on a technology that may bé rendered obsolete as the streaming of images
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and soynd momm onfine and ag PVRS ﬁmwmo:mm vigleo recorders .wco.j as TiVo and Replay TV)
nagotiate the mmﬁov box acquisition of satellité and cable riaterials.

m%mm\»g_zo WIRED AND S:Emrmwm DEL! <mm<

What is m:m futlre of the DVD in g wired or wireless world? Once | fnovies and video images
are availablé to home mo.nmmmm via sateflite or Welb streaming, the delivery qo:,:mﬁ of D<mu
joine the endangered species list, Wireless delivery via sateliite T & home receiver con-
démns the format necessity of the DVD as a means of delivering moving images and
sounds. The fultire of wired defivery reliss on diastofic changes i bandwidih and com-
pression; as the bandwidth of the digital pipe expands, WBmmmm and souhds will stream
through it slimmed down by ever-mare efficient oo_j_uamm_o: mm@oajam ﬂgm m<m«mmm user
with a gm_ -Up bonnection accesses the Internet at 56 Zuvm while 128 Xvwm are necessary
for fluid streaming media connections. At the time of wriing, gown_cmma access via cable,
DSL {digital subscriber line} or fibre-optic cable is stil limitedt by coverage area and price.
Orniling mmﬂmm play requires high-bandwidth connectichs; movig fies are still tob large 1o be
mmﬂ woqum.w the _swmamﬂ \

It audic-streamirig formats in any way portend the fate of <Emo streaming, the case of
iNapsthr and its fle-sharing vﬂomono_m demonstrates how copyright and licensing becofne
pivotal issuss ohce & consumer-turable — a dise - 8 no longer the means for registering
proprietary use or sale, Audio MP3 files are small and they can easily be transfarred across
the Internet.” és__w MP3 .ﬁmosso_om,t« could endanger the market 3mmm_,:o:< of the pre-
recorded CD in the same way that the CD ﬁ:a&m:wa the vinwl record In the garly 1980s,
thvis may not be the case. Currently, MP3 nmmﬁm mﬂw legally allowed fo stream (that |s, isten
io songs onﬁm but ot download them o their hard drives). The mﬂézm_ of the MP3

format, still ﬁmmm_mn_ in the courts, hangs in te balance.
BOX-TOPS AND THE CONSOLE-ATION PRIZE

In the ultimate fving roorm, TVs and music don't stand alone; they interact with sach oihier,
with the Internet, with the PC in the home office or the electronic game equipmeant in the
family room.?

Auguries of convergence always suggest a teleology: some media are seen as wransitional
gnd others seem destined to avolve into the next species. A w:mawm um_monﬁo_oo_@m could
examing the fossil rémains: the VCR may have Um@% {o erode the differences belwesn tele-
visual and cinematic <Mm§:@, the, DVD may hdve served as the delvéry forrmat that sBrves
the displays of computers mgm ﬁmmmsmwo:m alike. st-mmumﬂmmow garring bonsoles such as
Xbox, P m«.mﬁmﬁ_o: 2and mmBm O:ww offer feattras that include DVD Qnema output fabks
for BDTV, Umcm&ung oos;mouo:m “and hard drives for storing music and games. While this
iteration of game console seams somehow poised 10 further bridge the gap betwaen the
digital world of the PC and the analogue world of television, one cannot predict what
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delivery or display format will survive %
these morkid symptoms, the *home d ,
how assured.

<wommm=camw of the consumer market. And yet amid
ery' of a digitised *Sensory Reality” sesms some-
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in the sarly 1980s, the Qm.mmooamn_ audiocassette also vied with the vinyl Pasa delivary system for
home audio, In 1983, sales of <5<m LPs wers surpassed by the atidio music cassetie. Only ten years
later, in 1992, CD sales sufpassed sudiiocasseftes.

ioyager's ‘Criterion Gottection’ featured CLV laser-dises Wit Iettertoxed forriats and ample amounts
of addiional material. In 1983, Criterion lalinched 2 serjes of CO-ROMs. In 1898, the Criterion

> and the Loss

Gollaistion was launched on DVE.

Only 1 per cent of Amerigan Fouseholds own them: 1.83 miliors units were sold between 1985

and 1983, When the DVD came out in 1097, there wére about 3 rmifion laser-gisc players in Em

us.

MPEG ﬁ_.:osnm picture expars mﬁ:m ) set standards for coding audiovisial _Ron:mzon {fi flrnis, Mmusic
and video) in a digitally compressad format. A DVD holds a minimum of 4 7GB {olgabytes), enough
for a fu-length film and & maxirmum of 17GB, sigajficantly higher than a CD-ROM E:_oa can hold
BOOMB. chw use MPEG-Z to compress video data. wSUm refeased in thg US includs Do_g.. Digitel
starround maz:n. which Uaahcomm five discrete audio channels. .m:_w. format m_mos,_m softwarg producers

1a includs multiple _wmmmmum auciio tracks, mmcﬁ_mzm or muttiple camera angles.

w,morﬁma compatibility is also 4 key issus In the current policy disputes about the introduction of
wmm?ammnﬁos talgivision EU&S. As a fodinete 1o the sady marketing history of DV, Divk — the
acronym for Digital Video Express — was a propristary DVD format introduced by retaller Circuit City
and a Los Angeles faw fiem. Dive disos required a special Divk player gnd could be vigwed for one
48-hour percd, begin zm when the disc was first inserted info the player. if the dise Em& viewatl

ng office to bil the registered

again, the Divx player would automatically, via modem, phone into m
custorner for another 48-hour period. Whife Divx o_m«\ma alsc u.m«_mo. ‘opar DVD SoSmm the wcaﬂm;
was the subject of strident criticlsm on the Internst m:a slsewhere, Divx officially stopped réglstering
new customers in June 1999 and ceasead all operations in June mo&.
This according 1o an Aligust 2001 survey by the Industry trade assogiation Cortsumer Electronics
ASspeiation (CEA) <www.Ce.0rg>.

mﬂmgmm_nm w..uB L.onden-based ,wnﬁmm: Digest, <wnw:screendigesf.corm>.

Over two helndred niodels of OVD prayers are avalable from dozens bf elecironics companies.
rices for the first players were $1 8@ and more. By the enc of 2000, players were avaiiable for
undler @ 00 at discount retaiiers. The price of DVDs i almost as low as its VS oocammnm:m and
the demand for and avaitabilify of DVD rental fiim§ has noreased exponentially, In 1897, in the US,
an0 tites wers available on DVD; in 1968, 3000, By the end of 2000, there wete over 10,000 titles
avalable on DV in the US and over 15,000 wondwids,

MP3 s an m,mcaﬁgmmo: for mzm filo exténsion for MPEG, audio layer 3. faver 3is g,m of three noum:m
mo:_mzwmm tiayer 1, layer 2 and layer 8} for ths compression of audio signals. Layer 3 uses umamuwcmw.
audip coding and psycho-acoustic compressior id ramove superfiudus Hiormation. The result in
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real terms is that iaysr 3 shrinks the origingl sound data from a CD with some sacrifice of sound
quality.

28. Consumer Eldetronics Association (CEA), “The Ultimats Esmm_ Room™ & Technologiss o Walch, 2001,

<www.ce.org/pdifSTechnologiesTowatchOet. 01 1. pdfs.



