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ABSTRACT

The advance of information technology in the last two decades gives rise to an
émergence of new technology named ‘Multimedia’. Multimedia is the technologies that
facilitate the integration of two or more type of media such as text, graphics, sound, video
and animation into a computer-based application. Multimedia is the powerful tools
particularly in training and presentations. There are various development tools for
presentation applications ranging from simple to complicated ones. Multimedia authoring
programs are considered to be ‘effective and easy-to-use tools to achieve a quality
multimedia productions. This study has used Multimedia ToolBook II, one of the authoring

tools, for developing the medical~knowledge multimedia presentation.
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mMshiEus (Presentation) unszrnumslumsiamsiayaimms aligauld
SuiavidaSunnuethalszivla  mshausminsamlavangiSasudmsyasssum
assmmsldgunselsn s Wy wiasmemw wissmedlad dlamy ey
1] A o~y o : od 1] z v
@Il aADNMIABTHUNININATY - NMINGNBENTIAIMNA Y Hardware Uz
o o 1] . ¥ 1 - J 43 o @
Software Mlmahauagalmitumainguetayariuvassniimed Rimaonys
MW wastden Wudnunzyasdotszan vsa Multimedia
- oo ' o e A | o
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Kiosks uanvniimsnsznedayedadszanuuiaiate Intemet SadaalithTandagnanle
Y
asuthmingnnyu
o Y v o a o a
mswwuwmoﬁuélaﬂizauuumaqmﬂﬂqﬂnsm‘ﬂaummas’nuﬂszawﬁmw ua
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uny 2
waluladdausay

2.1 #auszan (Multimedia) Aaarls?

AnuMINBYaNdTh “Gouszan” wia “Multimedia” a1 “Multi” Fevmang
80 vans PidaannnTmile wazd “Media” Fomnat sanaavdedeildlumstads
Farudh Multimedia Samnsfamshiauadiomaszmsdacud 2 sgriuly Tasas
Usznaueis Monys 481 MILRY MW uaz &

maiauawvudavszanluaisdsurniudnvazsaamsiauadisdanans 4
atnUszaniu iy wiulusela mudduindss enad dlad wae szuvmsaladusznau
(Feavansaa (Multi-screen Multi-media Presentation) (fludu e Wnstauanaunia
mseumsaau dansaduiulledeivsansam  Tnsmsuaiiawmluzuuuusi g
upnnflaliamsussmeiinetuden uwediumsiadoyauioamaiio N
Tathgduiusiudalanas daandisranfiunadiiuniininniiu ansmngysddatszan
Ffdsuly mmheveiaussmrhuasfmesnsoiats  ManEs  mMwikammw
odoulm wandesldpiniivsaninm uanmm"ivz‘fqmmsnﬁdﬁé’uﬁuﬁ'izwﬁﬁaﬁ'ug"lﬁ'
ladnee

oty eewananumnorasdauszanldiiae

“Fovsean dunslimalulafiauimaslumsnia Wiatiemugumeinu
U IOITINGN Lﬁlamstauawa'lugﬂuuuuaqé’ué’nus mwils mwaiauln uaz
e lalilfmansodumusxdangayasin aiamsidathina wasiufdnius
szm’m{lﬁ'ﬁuéa” (Raiuyl wénes 2538 : 84)

2.2 Mennmszaunalulad
w1 dé < 4 N | U s 4’

luadisdaumaluladdauszaumenanamasislifufiunswanmin  Wasn
naasgunsalrenfumeiiigenn  Wannmsseunalulafdadszaniuldhduiuly
v = v & [ @ a
tndgammsseiithuin duaualimstannesuiawasdiuyaas (Personal Computer)
Y -
WU MR 1
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i 1 Tiaanmsvaanalulagdaysvan

Ya.q. Processor malulad mslsnu

1975 8080 - G'uﬁ Personal Computer aang‘imma - Accounting
- dilszanaraiusAndnmin & Inventory
- MUEMNAVUIBFR I

1980 8086 - fimswenndugunsolifutayefii - Statistics
ATWRINATY (¥U Hard Disk & Forecasting
- annsaudasalugduuunnwiin

: Siqle \

1987 80386 - MsuaEMmINaUUIad - Word
- EUNIOUEMINAMNNTIMANAFUFDU  Processing
(@9 uaznwadaulm - Desktop

Publishing
1995 Pentium - fianusunsoeaiulassu - Simulation,

Microprocessor  B8yanangzUiuy 18y Digital Video,  Internet,
Sounds, Animation #a¢ Text Taodn ag‘i Communications
'luqauaq Hardware Uae Software wae Presentations
- finanwnsanselumsaadasy
wdpthefiunnsniuley

aé ye s ® (-1 E LA a v
walulagFadszaulaumawannadwnam  milismnamawennduszuy
Y J : '3 . e . -4 -
panfamad  uarszuumsdeastays  MiBadunedemslinuatniivszandamly
o . aY Vav o W A - ¢ '
ey mehusuudalszandlafidahinagiveiavaaaias Tusunsufiliandaly
A L3 . T J- J L J Ly | - \J d'
uasnsmhsuashwaiathy AmswenlsszyineIsiranmieeidntiia dnive
v o v o dé @ g
fudnnwinnneld  Fgduuvsesnalulaiidadszanastiatiuinasgesssuy
o ot & ol v v & PR R
douuaasidhisaniufumifludnlithi

2.3 iasgruzaanaluladdavszan
mshaninauadameluleddauszanliiiszardmmiu  wdadfinalulad
g szasuilumsiannny  weslaawmzathdadiedanssnedayasueaiate
Faonanslidansi bisansolfnunuiuld (Incompatible Developments) fanidaiins
dmuaanasgrasnaluladdovssay  Tasngududnuazdmaiinudmiudadaiy
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Multimedia PC Marketing Council 3u ﬂmznssnmsﬁﬂszqu'lﬂ"aané’numsmmngm
gunsoldn 1A33Usn (MPC Level 1) Tl 1991 adiil 2 (MPC Level 2) lutl 1993 uaz
ﬂ%ihqm (MPC Level 3) il 1996 dudaITIgaztBaastauNINIFIULEY MPC 1, MPC
2 az MPC 3 Tumnsad 2

Sij'l'il\]_“ilx 2 Multimedia PC Specification Comparison Chart MPC1, MPC2 and MPC3

MPC Level 1 MPC Level 2 MPC Level 3
RAM 2 MB 4 MB 8 MB
Processor 16 MHz 25 MHz 75 MHz

386 SX 486 SX Pentium Processor
Hard Drive 30 MB 160 MB 540 MB

CD-~ROM Dirive

Audio

Video

150 KB/second
transfer rate,
maximum average

seek time <1 sec

8-bit digital sound,
8 note synthesizer,
MIDI playback

640 x 480,

16 colors

300 KB/second
transfer rate,
maximum average

seek time 400 ms

16-bit digital sound,
8 note synthesizer,

MIDI playback

640 x 480,

256 colors,

must deliver

1.2 megapixels

per second with 40%
of CPU bandwidth.

600 KB /second
transfer rate,
maximum average

seek time 250 ms

16-bit digital sound,
wavetable, MIDI
playback

Color space
conversion and
scaling capability,
direct access to
frame buffer for
video-enabled
graphics subsystem
with a resolution of
352 x 240 at 30 fps
(or 352 x 288 at 25
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MPC Level 1 MPC Level 2 MPC level 3
fps) at 15 bits/pixel.
Video Playback N/A N/A MPEG €hardware or

User Input

1/0

System software

101 keyboard;

two-button mouse

MID], joystick,

serial, parallel

Windows 3.0 plus

101 keyboard;

two-button mouse

MIDI, joystick,
serial, parallel

Windows 3.0 plus

software) with OM-1
compliance; direct
access to frame buffer
with a resolution of
352 x 240 at 30 fps
(or 352 x 288 at 25
fps) at 15 bits/pixel;
all codecs (hardware
and/or software) must
support a synchronized
audio/video stream
with a resolution of
352 x 240 at 30 fps
(or 352 x 288 at 25
fps) at 15 bits/pixel
without dropping a

frame.

101 keyboard;

two-button mouse

MIDI, joystick,

serial, parallel

Windows 3.11

Multimedia Multimedia and DOS 6.0 or
Extensions Extensions binary compatible.
or binary or binary

compatible. compatible.
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S e A o s 4 qew v oo v v
naspuas MPC idluisannmeiiimuatuiialitfne guda wasgfldnuld
¥ oo & a4 o & > = s . v y
Ui aaumsitsieaigunsaldu igendhanasyiu MPC 3 fasmlilananuda
Uszaun@uasauysalddu

2.4 gunsaidadszan
o o o g ] v v
szuuaanfmesiazansainduamalulagfaussaananysalauy  awdn
Usznaumsdiudsznaunan 2 §auda Input components Waz Output components

2.4.1 Input components (371 1)
mathwuateyauudauszaudasmdsiayolunmagiuuy Hiayaunriadss
imsadsuwdasgluuudsyenou  wunndoya  Analog Wiy Digital iaieslw
aonfumadnsadile washliiszanana  Wevhausluguuuushe qld Fegunsel
wiahiildus
2.4.1.1 CD-ROM drive #ayafivsznaudsiavansgiuvusinasusseagluueiu
CD-ROM *'z?wzgnahutﬁ:aﬁwﬁagaméwﬁv'u'lﬂﬂszmawa
2.4.1.2 Scanner MIMNNUUAN Scanner AATBfUAIBchmanS Tudafiums
wlasmweamnienasamwhifiudaya digital alvpasfowmad
hdpyaii lldlumsdnnn wily shisua viaduiuinSlumhoana
Hiemshouadaly
2.4.1.3 Videocassette Recorder (VCR) Wlag Video Camcorder AN video ﬁlﬁlﬂx
o luguuvyasays analog Heayanzansgnuiladlifiudaya digital
628 video adapter card Fayafiiumsilasudisazaglugae Ful
motion video ¥3a Still image fle Uagtiuilmaluladdumsdsnm
waz video lafimsWauiatann 1y Digital camera Uas Digital
video camera iianuazmnlumahawiilalilFiueanfumas
lovudl udfidaiidainiaagiludannuandaneinw weenmitds
ABUT NG
2.4.1.4 Audio devices ‘5'14 7 19U Cassette tape, CD player, MIDI, Microphone
uaz Keyboard (lueiu Taseiu Digital audio card
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CD-ROM drive

i 45y : {
v(_.g_ e Cigitsi video adapter ‘
[ Craphics agopier o S D

Comeordnr W 1@

Cassette deck

Micrgphone

CO piayer

MiD;

Digitel cudio card

iﬂ,ﬁ 1 Input components ummﬂTuTaﬁéaﬂszau (Brain K. Williams et al. 1995:359)
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2.4.2 Output components (j‘ﬂf’i 2)
'u"agav:awgﬂuuu'?{mumsﬂszmawammfumauu,a‘h ngnﬁnaua’lugﬂuuvéa
Uszanlagrugunsoiong q wu
2.4.2.1 CD-ROM drive uanvnazfugunsaleu input udh Yayadauszands
Hgafuiufinasuuusy CD (Compact Disc)luanwe Multiformat %
aznnlumsihiaus viaidiadasmsnsznedoya
2.4.2.2 Monitor M auatayanmw mwiadaulm wlidnsuzamiians
NUNIRUURBTTANNBEAH 15 99 Super VGA
2.4.2.3 Speakers ¥38 Headphones LTJuq1Jn'iniﬁ:i‘hLﬂudamiﬁnauaﬁagatﬁm
Faqumwraadseasivisdlatiuagiunsyansnmyes sound card ua
dlwa

CD-ROM drive

LU e Rt ]

PV OB
s (0 Ly

"

i o vy

Digital video adapter
Graphics adapter Super YGA monitor

consnenssiiins - G0N

Digital audio card

S

2223 7 Mouse

Computer and keyboard :
Head-
phones

jﬂﬁ 2 Output components #adnalulafidauszay (Brain K. Williams et al. 1995:358)



kv 0] 17
]

2.5 sduuurasda

2.5.1 918nH3 (Text)
v [ o e <) ’ - A4 dv
vayaluanvarmsnwysithnlssianyasipyaugv

Fayawdiagludnuny
s Ascll viafupluuusayaiihmanldausda Ascr ud

2.5.2 MW (Graphics)

awniindugidayaiiimsltinaiign  dssnhaiuainhalaly
mah@us  waziiainsodeanamngladanhmslitaanaidudisnys amilslu
qwuﬁaﬂszauﬁnawgﬂuuu‘[mﬂmmﬂumwdw mwneNEEU Mwnenadd  suuuy
v wiilionnn @ Bitmap FMWLARATININNUIA (pixel) ¥ane 9 30 Usenay
fudunm mwifienueudsaveigann viadiunmd sldidpiilumsydayainnnd
mwnsdusssim pltuuremwideildduaaddumad 3

o

MINi 3 udnegluuureamwitiaslalunudauseau

Extension Application
.BMP Windows Bitmap
.DIB Device Independent Bitmap
-PCX PC PaintBrush
.TGA Truevision Targa
.GIF Graphics Image File (Compuserve)
JPG Joint Expert Photography Group
.TIF Tagged Image File Format
PICT Apple Macintosh

2.5.3 (84 ( Sound )

doyadssimnsofiesiauahufumideUssanld Walimsihausiuaiysel
By Unuvyaadmi 3 wila laun Wave ((WAV), Sound (.SND) uaz Midi (MIDI)
puuvass WAV war SND  fisaldlumsiudinuazmsin Sound effect lawil
Sampling rate 7 22.05 KHz “éwz"l&ﬁmﬁﬁammwﬁw’aaums UBAIN Sampling rate
udr Snnufiefilfifudatufesiinadoaumuuandss Wildides 8 On wie 256

inlilddeilumafutayopess  wasmaiufindaiildasduszuilaly  luilvgou
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: e _ 4 ¥
Sound Card mﬁluszuuéaﬂszamzauuaqu Sampling rate MENUUDN 44.1 KHz uav
.o o o o Loy J =l <l i -,
THhnuia 16 da mlnlassuudsiwuuaeila Rilauamwinindy
dau MIDI ( Musical Instrument Digital Interface ) (Hudgmsuufinuaziauiden
) A J L) : <t J
atnlnn:  lasmsdadsussvingunsolaua3 MIDI fadlusnasgiusswihalszine
y o 4 d L d a ar
dsudsaunacluszuy  digital - AinugudnyuEildTumsiusasdmiugunsaluazms
ot ot -
FomsTusaanan  @men MiDL  hidsmsidigelumsauadsanas  daenn
o v e W v 4 < P -
annsoaatiiafilumstufindayessinn TagldliafvadlWdnnaios 1/100 WaulFau
<t v v o o
Wisunudayaniu Waveform

2.5.4 nuadaulin ( Animation )

stwuumasmwadaulmiildlunudalssa § 2 siia fo mwedaulmiida
nnmaedsuiivasiaquueasn ludnsusmsedeuiimudunniiiiue  (Path
animation) uay  nwad aulmif lanmsadnaralusunsud fanuansadu
animation lagawiz  qUuuumwiedeulmitienlifuane  Tdud  FLC (Autodesk

Animator Pro) , .FLI (Autodesk Animator) 8¢ .MMM (Matromind Director)

2.9.9 NN Video

MIUITAMN Video adlundaszan ilimsihiauadayafidnunziawze
anniy maluladithgtuwsknsinswanmnoiuudfion udms@uam Vido uu
waanfaweiidiidahineg ludesenuauiovesmw  msliidailumsiivtaya
N warmsuanafidaude *'z'xﬂmﬂTuTaﬁﬁué'mﬁ'aga (Data Compression
Technology) 19\"gnﬁmﬁuﬁutﬁauﬁ{lmmﬁqnén (Nuazdaalumanuin)

sUuuEsWg Video ﬁﬁﬁ'ﬂﬁuﬁiﬁud .MPG (Quicktime) waz .AVI (Video for
Windows)

aluladdeuszauiiuysaiinasisznauhsdonmasuuuy dandn Fidaudas
siafienudasmadafilumafudaysnniasuandniy saudasluzud 3

Number of
bytes of
information

text graphics color animation sound video

- <4 & o 1 3 o
i3 wemnmuBoudisuaadamsilaifuteyasenindaudazsiin
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2.6 Uszlamilumsldam

2.6.1 S1uMsAnm

umnmaanaluladdevsanldudsmnahinlunusumsinmnathanninli
demsuisuulasgluuuediimeteu mssau  milddsusaunalitiomsGouduas
whldaniiemsdounuurudy  Sulumahuadamindstsneudu  wiula
dlad 5@le Wiy wwumudEy ( One-way communication ) tiaengHevdagGuu
Liflafinnleaeuiudelasas lusnsfimaluladdauszay gnwannlifiuszandawann
fu  gadeunmGaumnsoussyieya sunm mwadauln  mwidle  us: (@
Usznauiiamldssnanysaluvuuazainsadfunfdeuudly  livayeiianugndas
aguualdatnad fEnminsadouilemmsauadunalafldideims sz
sanseildeiusivdelagasild

ualulafdouszanildludumsinn dathudu

- Computer-Aided Instruction ( CAI) lasmsasnunGeu  vSauuunadauy
Fofsounsldneuiuda wu mamaudou densugnTusunsufiazAenzuuiuasiany
aananmee viseiidselsznay i Wewlsuliadlanaugn CAI fifiasazaninsaiiu
TufinnslinugeGeu udasauluudasad Anezuuu worfamussiiunamsGou
ypgi3aula

- Computer-Based Training (CBT) mstlnausudhdiddyaimileaims
wannyamnsluadns  easlagifivissiatedaiias CBT theliwinnumnse
Goufilamldaisauas Tasbihdnegludewsmanuasanui

_ Reference systems aauszaumansodnnansuusdldaduiivszansmn
2eNLY Encarta 189lulaTeaw#, Mosby’ Medical Encyclopedia tHudu

- Simulation Wa¢ Virtual environments dpUszan@umumniiausludnyoe
pamwmdam wermwadiau laduadnd  ainsmhlddssnaumah@uanusums
panuuumskdn mmadaugunsal msaswinsd dudu

- Edutainment (enducation + entertainment) T\Jiuniu'lué'numszuanmnaz'lv'(
anuduigliud dildenuaynanudadis  dlwgrzdulusunsudmiumsiduuy
home use (U tAXF uaz Video CD

o/ L] :E - ]
ol o d' s ) J 0=3 L} 1
mﬂTuTaﬂéaﬂ-szauuw.ﬂuanﬁ'nmﬂtyaﬂwnmumqm mMahsuatayaimag
& @
vamalusazmeuanasdng ludnuazyasdalssmnsfgaanuaularaagun dialdity
3 o -’ Y J
atnd lasadsmseanuuuman®eny  Usenaudrgnmmnsiln  mwaedaulm
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mvialefinaundu  eesauussmeiiineslumewe ashlimahauainhlseiy
= relWifamsauasmsGoul  FatszaniivslenllumsdudSumsmeuuylng
warhgahmwwanilifuasdnsld Maadu

- Electronic Brochures/ Catalogs msulasuulasgiuuunmsiaiuunssany
dudnunzvaatoyedd@nlnsind hisuaruneeaniumeithaliasdnsminsodams
doyaldasudu  weadlamilinfouwady iheshauaiadefon  lusasigsu

\d

vor g o PR 1 =Y v v
dayafilaiuimmadugluuy wazansaandaniviimmsidialaflamudains
- Interactive Kiosks (Jumaihiauadayadumiiflivdagniamnsoldaauivda

o ) | . J ol <t J =Y 3
18 d@adnigu  Kiosks mugudmsi Hilisniasnaniamasaald gndainse

- v ° <& & v o
(Hangiayadue uazaNsiadudAIn Kiosks lanag

2.6.3 umstaaadams
n"ﬁ'lz‘f\nuiilaﬂs:au'lumstﬁuﬂszan‘ﬁ‘mwmsﬁﬂdaﬁams Tasmwzmsindacriiu
wiathe delidayga unsmhauslastniiiiedn vudamamsal sty
. Py v ) -y ] ° a ' = W a <
Videoconference g L & 36N 1 vmiaSate msiadatenu uamanudadiu
1 v - v ) " ué
uaznauuMwraegIUssguaudu  lams  ludwmsumnd  aansolddauszanly
sruuUWngNLng (Telemedicine)  tWalimsinmdihe wia msliduuzinEanma
° v <
Tnasnainsorhlaaganysofinniiu
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4
unh 3
mswannmalulagdayszay

3.1 snvarnamennaudayszas

Tuas o aunsw e Tusunsad 19 9azdl umia vaelusunsuwad iniy
(Traditional programming) tﬁ'aqmmﬂ%aqﬁalumsﬁ'mmvfmmﬁ"ﬂmwg’lumstiﬂu
Tusunsamadu aunszv‘i’qaﬁaﬁmsﬁwmmmiur‘i 3 ua:Tamamzmmiu?i 4 Fudumwm
Fugsitlndidseiumsldmmsinguinly  mbidnlifivszaumsaldumsidoulsunsa
mmmﬁazﬁﬂug’lﬁhaﬁ’u uaz‘t‘iﬂu{hqﬁuﬁmsﬁmm Tools @N (28NNNNNMNY  LHY
CAD/CAM, CASE tfhudu dulumsadenumuiauseanfiil Authoring Tools Tvitdan
annanauuiy SaiumsiissRansandan Development tools itvanzan JamsisaNd
Snvazrasnuiidasmaiannday Feauwimmennlusunsudndatszansanlaiiu
3 Uszian fp

® Text-Based Applications

® [nteractive Applications

® Wide-Area Applications

3.1.1 Text-Based Applications
v a " v ot a o v -
Tsunsuaudadszandiulngjual szfivszansawainalumsigldaansosz@an
v o v v . o e & W o v & - o
giayaidasmsldatnna® laslihdudaadulumasavaaiiamiaua Tas
» - o v o O d o o - YV o
wwizdayamihauamsdaanuiiudilng annnasSasiisnldlumsiannidasdiany
v <4 o - 2 o W o v - 0%
ans0lueu Hypertext 2ANMNEUBY hypertext AABEININ link Audayadulatiiarly
v o J ° 4 . . 4
ABINIQIBYA MIBENMINNIUUUY hypertext 18U Microsoft Windows Help (3Un 4)

Start a'new file from the
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athwlsfiau Text-Based Applications fisansaazussyiayanw mwadaulm
1 ar J a: v - e:

video waz @zeldiduiu et lildmahwuanuudadszandicnysel

o v o e o ' . . . . { o

MmateIalianldlumsnaenn Wy Microsoft’s Multimedia Viewer 2.0 il
anwenansogeluaumsi Hypertext Wazms search faya

Adobe Acrobat HAMNENNTO Hypertext 16 udiidahnaluauainsamuns
search z'l'ay,a

Tools YN#BIMIHENINTOM content overview, navigation WAL import YBYAWIN
word processor documents o

| d v o - - - ol e o o o e

Ffidaedilatielumsidan Tools anUszmianinae USinapyananiiausi

v ] o 4 -3 ar v az

annipefisala Wz Tools wglinaziivsz@ndmwgiiutayainann Tusuziiun
rliaazhauladnuiayatBinanisawiniu

3.1.2 Interactive applications

mMsUfduWus  (Interactivity) ﬁafmummsn’lunwsmugunws’lﬁﬂuﬁagaﬁm
1duale ﬁaﬂszaudﬁé’uﬁué (Interactive multimedia) ﬁqmnﬂﬁqéaﬂssauﬁﬂau'lﬁ@'lﬁmu
Qumsmﬂuuaqﬁalm" é’numsmsmmuﬁﬁﬂuﬁ 3 WuU A1

. -~ 4" o Qs ) 4 < ¥ L1 4
e mamugumsifiuiiammudiiau wu Waadndy Wsunsufinzauami
' a4 o . ] &
aald Fainldlumsihidusiuy Linear presentation

[ - : 10 v o8 W
o msauaumsafuiiommudsins lagliduiudaniulumudduees
g v v a dv v v 4 v as v
am daeamzussyme@aniiveamsigldidan wdlvajinasussyli
Tumbhuaiyman

. J Py v 1 A4 L)
® MSAUANLUY Hypermedia Milalduy Web (tudiilvgf Jldainsa@ang
S v e . - " @ v - . o
dayalandndas: dayaiiu hypermedia wdaNdAUPUTDYRRU Nz
e W 1) J 4 4 L3 \
@uamsmdnys mw wasdmetnlaadnnily vialluanvuzyasdouszan
v
e
o o v . I
Tuihgiumswannnusudalszamafiuuun neractive Widulvg dasn
- o U L -t <t o8 ° v ° z v \ 4
znmsna%qﬂgauwuﬁ'szmuéanu@'lﬂﬁ" Hiitadaamlimahauaivhaula e
Tozaasiidunuserinmaiiausagaasana  Interactive applications 3n3zUsznay
v rY o P < a’n v [ 4 . .
monsinlumaieusFuiunfsuinalumsldnudunsdingy  wazms  Training
matiulusunsuusznan CAI (Computer-Aided Instruction) Waz CBT (Computer-
Based Training) Wsunsuasnanaziianuaansolunissyu feedback 0 user MSAN
TUUY UASMTAAMINND
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famnaIssianlflumswann oy Multimedia Toolbook ¥BN  Asymetrix
Corporation, Authorware Professional %89 Macromedia, Icon Author 78R AimTech
Corporation Wudu

Interactive Applications usnnaziiszlomiludumsdnmudy deiiuselamily
dugate wu meadnFaussauunilinpy Interactive Catalogs/Kiosks flfiunuann
gnmilsimlimseuenedudiamahaulanniy

3.1.3 Wide-Area Applications

mahausndsuszanluiiyiuldinswannbiseaadasiumswennanudn
mhlums@adathuaiathe Tagwmnaesats Intemer datnaluladl World Wide Web
(WWW)  mauatayaansouaaldnludnuamies daamy mw mwedsuln
5o womdss wanamiinaluledl WWW frcunsoudasiayauuy Hyperext ¥
Hypermedia 167 ynlimssuwmdayaiinnainuchuiedsthedn pihulusdunad fayad
MLauBUN WWW az’lﬁgﬂuvuﬁﬁﬂnh HTML (Hypenext Markup Language) #al@iinns
Wannagndaiilas wazaansoiauaLY interactive multimedia 1

3.2 (Asaeiia lunsnann
o 4\ i 2l
o - - - o P o
msnnuzewnaluladdelszaufifussansnmasiaduaiasiiady hardware i
o J L4 ; L4
Huszaninngeenn Wdudhaginsznaude

® Random Access Memory %38 RAM Fulsutailaufiuimsien  yomihd
(fudayauazdden g saminil Processor Mdnlszinanang  ialulodusamisamy
$luwoeil § 2 wuu @8 EDO RAM ( Extended data-out RAM) Uat SDRAM
(Synchronous Dynamic RAM) SDRAM fimahauihinh RAM wuy EDO Ussanwm
10% ({30 SDRAM  @ansesasfuanuchvalath 100 Mz mshauiciuls
wnemelulsznaumousmasambaad 2 g Amanseveoulandauiu il
iaanuannliay RAM wuuiin dnvaizyad SDRAM  asiiminasmlasiin 168 1
dnvaizyasuaaficninsnsasiy SDRAM leazdanii Socket DIMM  (Dual In-line
Memory Module) 8§ Tugauuu DIMM didaemelumsiudedayanin 128 dia wazil
Bandwidth annnlugausuuuy SIMM (Single In-line Memory Module) aguszanm
10% luthyifufissls EDO RAM snanduilassnmimignndh SDRAM
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[J - J . A
AINATFIU MPC Level 3 fmuas iy, RAM I 8 MB udtiissnnmisly
v Y ar -’ (-1 [ 8 q' °
daszaudamsmahauraimlsainanainah AMUUMTIANNINWIY RAM
\ Ll :
Flu 16 wia 32 MB axhislymahnuundeUssaunadity

® Microprocessor %38 CPU misUszananained sufludsely Processor 7ifl
UszAnBmiwgs emnasyiu MPC 3 ldfmuaanuiues processor Witiee 75 MHz 3
Tuilgiuldfinsiann chip fulmiffienuthiinniudesq uandlameluladda
Usraantludifion Seldfimsudn chip fulwitwnitasesiumsinmuidadszailan
W)z Wy MMX chipset 289 U3t Intel malulad MMX sxusznaudmgadidalmi
dnnu 57 did Tageanuunaniielvimansolsznanadaya mw @ee wazanwiln 1o
atniivssAndnmwinntuniudy Tagldinedia SIMD (Single Instruction Multiple Data)
FaRuanudrzamahaunas ey dodmdsly Microprocessor tRERFAIFUALD BN
Pniifaiimheamiiuarludibe 32 KB Fluuiinnusssuamziiud 16 KB iy
duddglumeiugas CPU  Badiunilsdanmusda wnzauasaidaydniu
aenfmetumzdasdenlnaannnnanuedn thytuiimstiumaliladlnq
Titusuadn dunnsadasauulwlumsioulies Wagly (Windows 95) & Shut
Down fIMsWaMNSEUY Cache figedudis 512 KB waznalnmsdsudayassiamize
A iidasmsdasdyqnauu Bus Meamanigedut 32 uas 64 Tn Wy PCI wat
VL Bus

® Hard Drive mswWannemugunsol storage iluluadnnaduduiu anuguas
Hard disk Tuthgiulasmlazegi 1.2 - 2.1 GB UBZUNIUBIRGTIN 9 GB Hard drive
fulmi nazlfinesgumsifaagdauuy Ulira DMA/33 %38 Ultra ATA %32 Ultra IDE
Mode 5 183 interface WUV hadr drive snsathulaudpyaldmeamutiged
33 MB/sec swinmbearusniiinesmely Hard disk fAunfauuu PCI Mndadl PIO
Mode 4 Ynleffiana$1 16.6 MB/sec

® CD-ROM (Compact Disk Read-Only-Memory) Drive tﬂuqﬂnsnﬁﬂ‘sznauﬁ
ddglussuudovszan BRI MPC Level 3 1dimualile CD-ROM Drive #
A 4 wh lulhgiuldiimsWannanudiuas CD-ROM Drive Watheann daudns
Tumsnil 4
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ﬁmﬂﬁ_‘l anuH lumahnures CD-ROM Drives

General Speed Seek Time Data Transfer Rate
. (millisecond)

Single-Speed 600 150K /sec
i 2X 320 300K /sec
3X 250 450K /sec
4X 135-180 600K /sec
6X 135-180 900K /sec
8X 135-180 1.2 MBps
10X 135-180 1.6 MBps
12X 100-180 1.8 MBps
16X 100-180 2.4 MBps

< ' ¢ - - '
M3BBNGBYBY CD-ROM Drive #YRUUU SCSI wazuuy IDE Mstdandauas
CD-ROM Drive tuudugngyad IDE  laslfinessiu  ATAPI - (AT Attachment
Packet Interface) Yl CD-ROM Drive audanuuvasnuadingloonse
Tlumsi@isusuisyazas CD-ROM Drive vzilynsauiiiaifisuiy hard disk
' vaer < v - o L' ) .
athwulada s msundedayauuy random HilnaM TSN hard disk ann Tag
Q'l J 4 J " J 3 as n‘:
mllezfianumilumsdhfisdszane 300 msec H$1n hard disk A1 20 vh Gariy
CD-ROM Rwanznumsdisududayaiiiu siream snadnnumn wszdayainsiiu
o
(N RNTILRTEY
v [~1 g o o v H & da ar
adwlsfinumsifuiuiindayauuudy  cD-RoM  iufifimannnlutlagiiy
- o v ] T s o <4 o é o vg W - v
Wiasnniiaunudsmbeanigi Wasun@anldfvisyauszandy Taswwedays
| ' - ' '

Mfudeuszay aenuiu CD-ROM 1 wiin dunsoussydayaliinnde 650 MB
Wauhiuudy floppy disk 5558 700 wiu wasilamuadidnsste 300,000 ¢
O o . S ¥, . .
vauziliimsiannguasaiduiiadnnn mlvimsydayaiiadu Wy DVD (Digital Video

Disk) fianay 4.7-17 GB uazanuhlumsihiedaya 600 KBps-1.3 MBps

d o a o ' Y
® Sound Card Wmiimdnuasennimia Aematufinuszidundudayadadivh
& P o o -
1o (Uugunseine analog to digital converter tiBLUBNAR T IINALTUFULVLT
- ° .. P Y <
aanfmefihlilszananald uss digital to analog converter tiathaya@afifunilas
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a - J « -f -t hJ J
Wudgyanandesssuma adwdsiludyanauuy analog  ABNANNWBIUBIYDY
o [y o -
dyqnu Usznaunle amplitude, frequency uaz wavelength audRlugud 5

Wavelength Frequency

Amlinde ] U

Analog Sound Wave 1 sec

= Y =
JUN 5 udmvanvzadu@s

dla digital audio card Wi -zmumsoﬂmuarytu“amtﬁma.,rsunﬁuﬂmatytmm
analog aanu]u 65536 sxau loaldnssuiunsulasdyanaiuuy Linear PCM Sampling
fianud 44.1, 22.05, 11.025 KHz uazfiavii DAM (Direct Memory Access) lumsas
61avauamnmﬂmwaﬂﬂﬂaﬂ W30 233l FIFO buffer (First In First out) ahwmiudiuii
Wndayathasm Tﬂﬂnuauanmmnauv"nnmarchnau waslinis Interupt 1eidle
buffer L6

mav-’mtauauaumﬁm mswasdyanuan digitat Tudy analog (UU 16 iR
'lzms..m'umimmnumsuﬂm analog to digital @ linear PCM Sampling Tﬂﬂ Samplmg 'n
AdLfimiufe 44.1, 22.05 via 11.025 KHz waztfluuuuansle muﬂmmwuaq
Lﬁmavuuagnummuumﬁlmnmjauamu Taed 16 Gn wMidsqanmdnd 8 Gn

wimiadiilngfeiiinaspuil 16 fin ansadumatine qy MIDI 19 uarlu
UnuRldmsnduaneiidos (wave table) tialdluay MIDI

® Video Card msinmwamnszuridlamidhlngildiuasfiuseuy paL uaz
NTSC mtﬂuuaua analog wuwwwuwsnumunméﬂa Taadinalnmaviauuuy dxgltal
uazlimsihsidnansMauuy MPEG 1a%ae PC TuthquRedimsld MPEG card tiasag
sumswmunmsvumﬁ‘[a‘lw"lmamqmmﬂu.uu

na’lnmsmﬂu'nm Video card (sﬂn 6) WMsUsEnanwuuy digital ue
FqnuilinnInsz PAL/NTSC Tﬂﬂmmﬂuatytmmmammuuu analog  nalamah
ﬂuvwmuﬂaqatytym‘luaﬂ'lusﬂﬂm digital By NnBuMsuaRaIiylily VRAM
tagiiu VRAM ua’rmm'lumsmmmawﬂumuﬂaua TowatResies i lumsuiu
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U MIUFMNAMWRLIAUUY analog Wae digital 39 PACDAC (Packetized Data
Digital to Analog Controller) uituduzasmsudasdtygne digital  nduluiiiu
PAL/NTSC (iadafiuaaif v3aRaNURBABNANADILAEANTLA Video card lu
Hhatursdidudandaiuszuude 52Uy Tuner visgunsaldavaeduq wy lalaslwy
uaz yiale

naminsnel
VCR

Tunner

wadiam

fumugy
loduye

[TT1

Bunmial
<« Dumdle

dumauny

<—»| VRAM B —>»| PACDAC
NN

udisuu

Y
—3 inUaadle
——>» DAT
T <— Lilasiny
. |<— aedla
<¢— CD
& DAT

= - ' ' 4 o
3111]_6 WEMIILTVULEBURNDIENIN Video card nUQﬂﬂsﬂffnﬂuaﬂ

o szuumsdandauaziaiatny lusarfiszuuiadsthauuy Client/Server,
Intranet U@z Intemet HUMNNINNTY miﬁazsaq§u53uu§aﬂszau1o1"ati1\1augsnfuzu W
dasldszuumsidandadadiiiuouningaamsdeihudayagi Wy ussn BM Idiaue
szuums&'aum'a Hard disk WUy SSA (Serial Storage Architecture) Tﬂﬂmiuudwﬁ'agaaz
uumn Tusefimsdandedy Host wdnifhuuuueynsy  wennnifudadiing
WRNINASIUMS Interface it Hard disk laglfiduloudnhum Lﬁ'ams%'udqﬂaga
Snunnuazitu feshlimswannnuusmsilawss@suuadeheanansowann
Tulandnanysol

seuuaSatheanauagaiu ATM Swirching (Hhunalulofmiliiinliidayagn
duhussninAudeaHIgennte 155 Megabit/sec uazanagain 622 Megabit/sec
Tlaithil
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o J 1J 1 ] d: o L) 1
nnwRINAsTEngIN helimsldnudatseaiuy Intemet flusas danthatu
- - o W o - o - P . o
13M3 Web server imsitudayamisdad@ansaiing (uuwuy Hypertext Wusiqdaya
- -t J a or

anes gunw (fee 3@lald uaslimatienlasiy msGungiayalanaids Web browser
J Ld L)
Faunsoeenssihilaflauuaiaths

3,2.2 Multimedia Software
- v aé v ol o P

msaIndssnumamalulaiidadszay uannnazusenaudsiAIasnanRInasHh
-t - J J - a v L
fivsransmwgauds madanld software e iRendanudayssaniifiudumhdgyuiuiy
o4 o oot .
HALIPN software (NAIUI Authoring Tools

. - o o v 'Y ooy e

Authoring Tools AslusunsaNenInNsedams TIUNIN uaz'lmnuuagamﬂum
Y P ) o S v & < v
ANWT MW Uaztdsn  INBINIEURDININAMNSNHUSNUNTTNIY MRLYssnnyan
Authoring tools Toluaneaedn 7wy

- Help tools

- Hypertext tools

- Multimedia Presentation tools

- Computer based training tools

~ Portable document tools

TumsasnenhwuanuudaUssainiy §i - authoring tools TWidanldnaunezy
wuumanuralUsunsuudazdIReuan@ NNy 1Y Authorware Uz Icon Author Y
sUuvum s ludnsueyes  Icon flow line, Macromedia Director 15U1nAnuaems
ahemmeuad Jwlsznaudie Sprte war Frame Heuauelsmw Lingo oy
Multimedia ToolBook l#uwiAalumsimiada 3aldd13 Book unu File waziludnuosz
UdN Object-Oriented Programming %»:'h'fmm Openscript Lﬂuﬁ1§'~1ﬂiuaun1iﬁ1~11uﬂa4
Object

Authoring tools UM run-time AgRaNNTINTONTTNBNUIIAUdTRsL
$fa$IuASs (WU Authorware uax Multimedia ToolBook

2t 5@ authoring tools WAazMIvEliANEINITaLazANIINzaNludh e
apUAUANARAL  TauduiEras authoring tols % 4 @3 Fnemanillduaaslilu
TN 5
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Authorware 3 IconAuthor 7 Macromedia  Multimedia
Director 4.04 ToolBook 4
Price $4,995 $4,995 $1,195 $1,299
Platforms Macintosh, 0S/2, Macintosh, Windows
Windows Windows Windows
General Features
User can distribute u u u L
unlimited runtime
version free
Accept DLLs ” Y n u
Support MCI calls L n a
OLE 2.0 Client/server ~ MM na aod oo
support
Developer Interface
Icon flowcharts N o O 0O
Multiple documents open 5 u O O
Debugging utility N e u u
User can set security O = L u
privileges
Help Wizards O O a [ |
Programming
Scripting language O a u ||
Data type variables:
Array n n [ n
Integer u N O [ |
String B L O |
Data validation O u O n
Paradigms:
Object-oriented | u O ||
Parameter-based O n u |
Procedural (scripting) U a L u
| ] ] |

Template
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Authorware 3 IconAuthor 7 Macromedia  Multimedia
Director 4.04 ToolBook 4
Scoring u | . ]
Timing ] n u n
User~interface object
Alphaneumeric entry u a u |
Check boxes u n ] |
Dialog boxes = u - |
Drag-and-drop u = u |
Palettes u = ] |
Pull-down menus - u L u
Push/radio buttons nE L L ] |
Navigation
Dynamic hyperlinks L a = n
Forward /backward = O = ]
navigation
GOTO command L a | n
Video
Drives VCR /laserdisk N r | |
'player
Runs cropped and full- ~ ® . | |
.screen video
Supports chroma-keyed ™ A | [ |
overlay
Graphics
Color-palette n u n |
management
Transition effects n n u |
Animation
Path-based u u | n
Sequencing a O u O
Time lines O O | 0
Simple cell animation O a u |
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ODBC support

Authorware 3 IconAuthor 7 Macromedia  Multimedia
Director 4.04 ToolBook 4

Video file formats: uEE ENN CL L L im]
AVI/MPEG/QuickTime
File importing
Graphics

.BMP/EPS L 1 | nE | ] ]

.GIF/.PCX Om L] L] | EE

PICT/.RLE = L L = [m]

-WMF u n L |
Animation: .FLC/.FLI ~ HH Ll L UL
Sound
CD audio n L O ||
MIDI u n O ||
.SND = O a ||
WAV u L L i
Can loop sound T4 = 4a u
Can kill sound N u n u
"Text
Adds drop shadows O O L O
‘Bevels text O O O |
Extrudes text O a O O
Fits text to curve O O O O
Rotates and sweeps text O a 0O
Internet Tools
File exports: .GIF/JPEG, 00O L] {mi aooa oono
/HTML
Web server support O u = O
Data Files
ASCII u m u |
dBase u n u |

| | | |

<
N3N : PC Magazine Thailand (NATIAN 2540)
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UBNIIN Authoring tools WS £ software fihufinanumsny arunhaulald
funidadsvawldud

~ Graphics software {4 Photoshop, CorelDraw, Painshop Pro uavaug msly
Tusunsaumenil wy lumssinaluuuddnwsiiasny i authoring tools Lignnsamld

C msaiummillsznsudie effect ®19, SN retouching Mwillu background thld

Usznavluandadsyay dudy

- Video editing software 144 Adobe Premiere, Asymetrix Degital Video Producer
Sudy Wsuasuvsilsnnsmimssadamwislaflasumsuasdygnaenudheglu
sUtaya digital inliannsoanudsanuuasudlumwilldhilifianumenaiddu
wazfiutudniemslfnudslule

- 3D Ua¥ Animation software U Xara 3D, Ulead Cool 3D, Animator Studio
wardu g Femsaeamilusnune 3 T8 ssilimweiEieiniu

3.3 Famseiidlumsidanalasiiavann

3.3.1 Anunznslinuue Authoring tools

Authoring tools pWRutmsldnulaitiy 2 dnvnelvg 9 Ae Icon-based uae
object-oriented  lasmishdMLUUnNWRAluANEME  Tcon fisnanso drag-and-drop
Ysznaudhy flow-line Hhuaissialumawanniildnulade dw authoring tools il
Sn¥oIzYBe object—oriented FAENENFEMITEY script WU fWannmszianuduaniy
msdoulUsunsusnty sshelimansoldnulaieiy  authoring tools  dnuauziiazdi
Uszansnvenoussiinnilavduge dulumsissani@en wols dila Jedaedniiads
AMaEINsaTNGWRIN TN YUEIBI Ui BIMsET Y Frnuandaalumsni 6
MINE6 WisuisuauINaNfUIUYB Authoring Tools

Suitability to task | Authorware 3 IconAuthor 7.0 | Dirgctor 4.04 | Toolbook 4.0
CBT edition

Power | Ease | Power | Ease | Power | Ease | Power | Ease

Interactive Title Good Good | Excellent | Excellent | Excellent | Excellent | Good Good

Development

Computer-Based Excellent | Excellent | Excellent | Good Fair Good | Excelient | Good

Training

Interactive Fair Fair | Excellent | Good Good Good Fair Poor

Catalogs/Kiosks

Web Authoring N/A N/A Good | Excellent | Good | Excellent | N/A N/A

P
N/A = Not Applicable ¥ : PC Magazine Thailand (305103 2540)
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4.1 MYIATIYLaTaanuuy
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System Development Life Cycle (SDLC) #Usznaudis phase 6na q sudaslugun 7

[ Analysis ! Design ]
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o i (s v/
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Evaluation ]
X
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Implementation Production ]

—_— Development Process Flow
——»  Development Feedback

— =— — =» Evaluation Loops
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3U#1.7 ude9 Multimedia Development Process
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4.3 MsWanNuialssan

4.3.1 1a3adianlf
@ «f v o v o e oS
. ‘lum‘iwm'ms!’mgaﬂizﬁmim “ﬁ’)‘lﬂjﬁ&ﬂiﬁlﬂ” 'Ll‘izﬂil'lJWJﬂ (ATINUDANIUAD

® Hardware
’ Computer Specification ~ Pentium 166 MMX
- SDRAM 32 MB
- Hard disk 2.1 GB Ultra ATA
- CD-ROM Drive 20X
- 16 Bit Sound Card
- Speaker 200 Watts.

- SVGA Monitor

® Software
- Authoring Tools MsWaUIlY Multimedia ToolBook 11 (V.5)
iasnndaduaslisunsy fa
- Tdmanms object-oriented lasamWzMsAIVANAIZAIN (script)
ToolBook fiMuLaMIZH3onT Openscript Faiumaldanmwinn
Januay Windows vy
- Tu version 5 "Z‘Nl.ﬂu version a"lijﬁ RERY Widget Waz Template V;Lf]u
nsiiln Tidaninning Feeemlimawannnunachiy
- ®3an3e¥ Hyperlink %38 Hot word 1¢t
- i Run-time ¥hlWansansznenuludnune multiplatform 16 Taglai
NG
- ToolBook iiszuuianisnynensilivsenay Wy Video, Sound Uaz
Graphics 1@ lazazdl Library Lﬂuﬁtﬁuﬁagaﬁvjﬁmmaﬁqﬁu uae
ayanaliimsGantild fufudalseviadlafifutoyalsann
- Graphics software ﬁ‘l‘g Usznaune Photoshop W& Paintshop Pro d1m3u
NuAnuEIFUMW
- 3D Wa¥ Animation software 1¥lUsunsy Xara 3D
- Video editing software 1% Digital Video Producer
- Sound recording UWa¥ editing 1% Windows Sound Recorder
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4.3.5_Milian Openscript sHAANAM Object
MM Openscript 789 ToolBook HANHRUTATMWAMNAUAMA Visual Basic 389
o & . J o~ o ° &
Microsoft msniludnunie event-driven HIngazgnauquwgdnssumadidaly
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vduail A

To handle enterPage

mmOpen clip “Snd1”
mmPlay clip “Snd1” from 00:04 to 01:58

end enterPage

To handle leavePage

mmClose clip “Snd1”

end leavePage

A8

Wethamw script lumsauaumswanmi

. & L - L) o) ] .

: @149 mmplay clip LTJumsmwma’lwétﬁawag'luéamas (U Hard disk
P Py . v & - ote ©
¥58 CD-ROM  Z481RtiaANE1 #41u ToolBook 3431A139 mmopen
o & = ' ° - &
(W ad4 preload IWd clip “Snd1” i ulilumizaanuda (Giad
" ol o N z

mmplay clip sz lvinsudaena Welulaihau

.« & . > - v P v & Vo
: @1d3 mmclose clip sMinuilaglFnuadnaannnminiy mnlildd
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dail msdwdssazdfiudaliaunininzay widldzsannaminiuum
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To handle buttonClick

if this page is not first page
g0 previous page
else
beep 1
end if

end buttonClick
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Multimedia PC Level 3 Specification

(Release 1.3)

This is a new version!

The MPC Working Group Executive Board adopted MPC3 (Release 1.3) on

February 26, 1996. Do you have the latest version? If not, read on!

The MPC3 Specification defines the minimum system functionality for Level 3

compliance, but is not a recommendation for any particular system configuration.

The MPC specifications are the result of industry-wide discussion and debate. This
consensus makes the MPC specification valuable in helping create a growing
installed base of standardized multimedia computers, and in turn, creates a strong
incentive for Multimedia PC software investment and development. The MPC
specifications also serve as a guide to consumers purchasing Multimedia PCs,

upgrade kits and components.

MPC3 does not replace the MPC1 and MPC2 specification; rather, it defines an

updated platform suitable for delivering enhanced multimedia functionality.



52

CD_RQMDnlcllAndm"Gmphmleernmnm Video Playback

Processor

® The CPU must pass the MPC Test Suite. The MPC Test Suite is
benchmarked on a 75 MHz Pentium(R) processor system with hardware
assisted MPEG]1 capability and only level one cache, as well as on a 100
MHz Pentium[R] processor system with 256KB second level cache and
software MPEG. This specification is not intended to exclude other
microprocessor brands or architectures from compliance as long as they pass
the MPC Test Suite.

® 8 MB required
System test criteria

® 100 MB/sec peak memory read and write bandwidth.
Floppy Drive

® 3172 inch, 1.44 MB floppy drive
® Inclusion of floppy disks in laptops is optional.

Hard Drive

¢ 540 MB minimum unformatted capacity.
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At least 500 MB usable capacity, excluding sections reserved for diagnostics

and other overhead.

Hard Drive Performance Test Criteria

CD-ROM Drive

No more than 40% CPU utilization for a 1.5 MB/second
sustained transfer rate under Windows 3.11 or DOS and no
more than 79 CPU utilization for a 1.5 MB/second sustained
transfer rate under Windows 95, 0OS/2, and Windows NT.
Interface transfer rate greater than or equal to 9 MB/sec.
Media data rate greater than or equal to 3 MB/sec.

Mean service time of less than 5 ms for random writes with
interarrival delay of 20 ms.

Average access time must be less than or equal to 20.2 ms.
Interface overhead less than or equal to 700(sec.

Average total latency (rotation + servo + retry) ( 7.5 ms which
implies > 4000 RPM.

Average seek less than or equal to 12 ms computed from
random 1/0s exercising the entire disk.

Less than or equal to 10% of random 1/Os will have a service
time greater than 25 ms and less than or equal to 1.0% greater

than 30 ms.

Data must be transferred to the host system in block sizes of 2048, 2336

and/or 2352 bytes, as appropriate for each CD format. The data need not

include the compact Disc Audio (Red Book) data.

Background CPU utilization: The driver must not use CPU cycles except in

response to a host system request. This does not apply to autoplay in
Windows 95.
CD Formats

Must be capable of reading Compact Disc Audio (Red Book)
discs, as well as Compact Disc Mode 1 and Mode 2 (form 1



and form 2) formatted discs, including mixed mode and
multisession media as well as CD-ROM, CD-ROM XA, Photo
CD, CD Recordable (part II), Video CD, Enhanced Music CD
(CD Extra) and CD-i discs. In addition, the drive and included
driver software must be compatible with Microsoft's MSCDEX
version 2.2 or later (or equivalent), implement the extended
audio APIs and be capable of reading Q channel information.
CD-ROM drive with CD-DA (Red Book) outputs and volume
control.

CD-ROM drive must have on-board buffers and implement
read-ahead buffering.

CD Performance Test Criteria

Cache service greater than or equal to 1.5 MB per sec.
Less than or equal to 10% of random 1/0s have a service time
greater than 500 ms and less than or equal to 1.0% greater
than 1000 ms.
No more than 40% CPU utilization for a sustained 550
KB/sec transfer rate under Windows 3.11 or DOS and no more
than 79 CPU utilization for a sustained 550 KB/sec transfer
rate under Windows 95, 0S/2, and Windows NT.
The CPU usage requirement should be achieved for read block
sizes no less than 16 KB and a lead time of no more than is
required to load the CD-ROM buffer with 1 read block of data.
Sequential access time: An application via the standard
operating system access methods must have the ability to read
sequential, error free, 16K blocks every 33.3 ms with 99.5%
of the reads taking no more than 13.3 ms.
Desktop
M Sustained sequential transfer rate of 550 KB/sec.
B Average service access time of less than or equal
to 250 ms (in 4x mode) computed from single

sector random reads 170s exercising the entire 60
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minute disc.
Laptop '
B Sustained sequential transfer rate of 550 KB/sec.
B Average service access time of less than or equal
to 400 ms (in 4x mode) computed from single
sector random reads 1/0s exercising the entire 60

minute disc.
Audio System Test Criteria

® 8/16-bit samples, with: linear PCM encoding CODEC with 8.0, 11.025,
16.0, 22.05, and 44.1sample rates; stereo channels. Full duplex support is
recommended.

e (13% for 44.1 kHz (and 7% for 22.05 kHz) CPU utilization 16-bit stereo
sound for playback or record (assumes buffered ISA to PCI DMA transfers).

® 0.1 Vmns high impedance dynamic mono-microphone input support with
input gain control.

® Internal wave table synthesizer capabilities with multi-voice, multi-timbral
capacity, 16 simultaneous melody voices plus 6 simultaneous percussive
voices.

¢ OPL3 FM synthesis support. This specification is not intended to exclude
other FM synthesizers as long as they pass the MPC Test Suite.

® CD-ROM drive with CD-DA (Red Book) outputs and volume control.

¢ Internal mixing capabilities to combine input from three (recommended four)
sources and present the output as a stereo, line-level audio signal at the back
panel. The four sources are: CD Red Book, synthesizer, DAC (waveform),
and (recommended but not required) an auxiliary input source. Each input
must have at least a 3~bit volume control (8 steps) with a logarithmic taper.
(4-bit or greater volume control is strongly recommended). If all sources are
sourced with ~10dB (consumer line level: 1 milliwatt into 600 ohms=0dB)
without attenuation, the mixer will not clip and will output between 0 dB

and +3 dB. Individual audio source and master digital volume control
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registers and extra line-level audio sources are highly recommended.

Speakers: If external speakers are included in the system, the following are
required:

® Must be at least a two~piece system.

® Frequency Response from 120 Hz to 17.5 kHz.

* Power rating must be measured and tested at a minimum of 3 watts/channel
at 100Hz, 1kHz and 10kHz at 196 THD; 6 watts RMS (3W+3W) into 4
ohms, at 1% THD, at 1kHz, with both channels driven.

¢ Sound pressure level must be measured at 1/2 -meter on axis from speaker
and should be capable of an SPL of 92 dB from 250 HZ to 7.5 kHz.

® Input connectors are as follows: 3.5 mm ster€o jack where tip is left
channel, sleeve is right channel and body is ground or audio input using 3.5
mm stereo jack with industry standard channel orientation, supplied with at
least a six foot cable to attach to computer sound source.

® Speaker connector must be mono type where tip is positive and body is
ground or left speaker output 3.5 mm mono jack where tip is positive and
case is negative. If stereo headphone output jack is included, it must mute
the speaker when headphone is used.

® Noise ratio must be at least 65 dB.

® Input sensitivity requires no more than 300 millivolts for rated power output.

® Volume controls must be included in either hardware on the speaker or in
software.

® Input impedance must be greater than 5000 ohms.

® In a three-piece system, the satellites shall have the same requirements as

above.

Subwoofer Requirements:

® Frequency response must be at least 40 Hz to 250 Hz (+/- 3 dB).

® Power minimum is 15 watts at 19 THD.
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® Power ratings should be measured at 40 Hz and 100 Hz at 1% THD.

® Input sensitivity must be adjustable from 300 millivolts to one volt for
maximum output power.

* Both inputs must be mixed in the woofer circuitry.

® Input impedance must be greater than 1000 ohms.

(Guidelines for synthesizer implementation available on request; includes MIDI

playback support).
Graphics Performance

® Color space conversion and scaling capability are required.
® Direct access to frame buffer for video-enabled graphics subsystem required
with a resolution of 352 x 240 at 30 fps (or 352 x 288 at 25 fps) at 15

bits/pixel, unscaled, without cropping.

Controller Performance
o0 PCI 2.0 compliant graphics controller.
O Write less than or equal to 14 PCI clocks per 32 bytes at 10 MB/sec.
O Wait states less than or equal to 16 PCI clocks leadoff, less than or
equal to 8 clocks subsequent accesses.
Primary Surface Support
O Linear access to full frame buffer in all pixel modes.
Offscreen Surface Support
O Greater than or equal to 1 Window of arbitrary size in pixel formats
different than primary (greater than or equal to 3 windows
recommended).
o CLUT8, RGB555, and RGB565 offscreen surfaces support in
hardware.
o YUV 4:2:2 (YUYZ2) pixel format support in offscreen surfaces
support in hardware.

O Scaling of offscreen surfaces - interpolate in X and replicate in Y in



hardware (Bilinear interpolation in X and Y recommended).
O Clipping of offscreen surfaces in hardware.
Manageability '
0 VESA VBE/PM BIOS.
o0 DPMS Power Management Support.

Video Playback

® MPEG1 (hardware or software) with OM-1 compliance required.

® Direct access to frame buffer required with a resolution of 352 x 240 at 30
fps (or 352 x 288 at 25 fps) at 15 bits/pixel, unscaled, without cropping.

® All codecs—-hardware and/or software--must support a synchronized
audio/video stream with a resolution of 320 x 240, 15 bits/pixel, 30

frames/second, unscaled, dropping no more than 3% of the frames.
User Input

® Standard 101 key or greater IBM-style keyboard, with standard PS/2 style,
DIN or Universal Serial Bus (USB) connector, or keyboard which delivers
identical functionality utilizing key-combinations.

® Two-button or greater mouse or pointing device, PS/2 or USB style with at

least one additional communication port remaining free.
I/0

® 16550AF UART or equivalent serial controller with standard 9-pin or
25-pin asynchronous serial port, programmable up to 115.2K baud.

¢ Standard 25-pin parallel port with interrupt capability.

¢ 1 MIDI port with In, Out, and through, must have interrupt support for input
and FIFO transfer.

® [BM style analog or digital joystick or USB port.
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Communications (if provided must meet the following) Controller

® V.34 fax/modem (28.8 Kbps).

Communications/Driver

TAPI compliant inbound and outbound call control.

System Software

® Multimedia PC system software must offer binary compatibility with
Windows 3.11.

® System must offer binary compatibility with DOS version 6.0 or higher.

Minimum Full System Configuration

A full Multimedia PC Level 3 system requires the following elements and
components, all of which must meet the full functional specifications outlined
above:

CPU

RAM

Hard Drive

Floppy Drive

OM Drive

Audio

Graphics Performance

Video Playback

User Input

170

System Software

Minimum Upgrade Kit Configuration
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A Multimedia PC Level 3 Upgrade Kit requires the following elements and
components, all of which must meet the full functional specifications outlined
above:

CD~-ROM Dirive

Audio

170

OR, CD-ROM drive, soundcard, interface software

(Providing system software with Upgrade Kits is optional).

Upgrade Components Upgrade components must meet the full functional

specifications outlined above.

® Sound Card.

® Must use MPC audio cable (see below).
® CD-ROM Drive.

e Must use MPC audio cable (see below).
® Video Playback Card.

® Speakers.

CD-ROM/Sound Card Audio Cable Standard for MPC Components
The following cable standards apply only to MPC components (CD-ROM drives or
sound cards sold separately). Full systems, notebooks, docking accessories and

upgrade Kits are not required to observe the following specification.

A Multimedia PC CD-ROM drive component must include a minimum 24 inch
cable to connect the drive’s analog audio output connector to an MPC sound card’s

analog audio input connector.

The cable’s CD-ROM drive interface must be a 2.54mm pitch female latched

connector with the following pin assignments: pin 1-left signal, pin 2-ground, pin
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8-ground, pin 4-right signal. This is shown in Figure 1.

The cable’s sound card interface is defined as a 2.54mm pitch shrouded (latched or
unlatched) or unshrouded connector. An optional reliable, cost effective, user

B friendly solution to cabling the PC sound card component directly to the CD-ROM
drive component is also-detailed in Figure 1. It identifies a polarized (post
removed) unshrouded, 2.54mm pitch post unlatched connector mounted on the
sound card which interfaces with an identically polarized female receptacle.

If mating to a non-standard sound card connector, i.., a connector not having a
2.54mm pitch, use a short patch cable as illustrated in Figure 2. The pin
assignments on the sound card connectors must be complementary to the CD-ROM

audio cable connector.

The Connector Selection Guide identifies the AMP Inc. and Molex Inc. part
numbers, or their equivalent, including the optional polarized solution and the short

patch cable configuration. It is available for download in Adobe Acrobat (PDF)
format, or you can request it from mpcinfo@spa.org.

To download, you will need the Acrobat format reader, available for download free
from Adobe. Some browsers require you to set “Load to Disk” before downloading.

* Download MPC Connector Selection Guide (24K in PDF format)

Definition of terms used in HD and CD~ROM performance sections:

Average Access Time
Average Access time is the average time required, after issuing a single
sector read command to a uniformly distributed random sector number
spanning the entire disc, until the selected sector data has been transferred
into system memory and good status has been returned. This is measured at
the system application level (through the OS and the driver) as an average of
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at least 500 subsequent, randomly selected sector reads and specified as a
typical value (allowing plus or minus 10% margin on individual
drive/system tests). The test assumes the use of a new and undamaged disc
containing at least 60 minutes of Mode 1 data. At the start of the test the

disc must be spinning inside the drive.

Interface overhead
The interface overhead is a measure of the protocol and command processing
overhead in issuing a request to the hard drive. This is computed by
measuring the service time of requests that access the cache buffer for a
variety of request sizes. A linear regression is performed to estimate the
amount of time required to transfer zero sectors of data based on the service

time of the other transfer sizes.

Cache Service Time
The cache service time is the data rate of accesses satisfied by the drive’s
buffer cache. Since the interface rate may also depend on the transfer rate of
the associated host-bus adapter, the combination of host-bus adapter and
disk drive must meet the specified interface data rate. The transfer rate is
measured by generating 170 references of various request sizes to the same
disk blocks. The increase in service time for each increase in request size is

computed and corresponds to the transfer rate.

Media data rate
The media data rate is the average data rate across the entire disc’s surface.
This is measured by generating random 170 operations of varying request

sizes and computing the increase in service time for each increase in request

size.

Average latency
The average latency is often considered to be 1/2 the rotation period. Instead

of quoting 1/2 the rotation period, this parameter should be taken directly



from drive latency measurements so as to include any missed disk
revolutions and servo-alignment overheads. This is computed by measuring
the distribution of service times for various cache-miss seek distances and
determining the mean of the service time, discounting the seek time.
Average seek
The average seek test is a measure of the drive’s seek performance. It
represents the mean service time of random I/0s spread over the entire
surface of the disc minus the latency and overhead. The requests are
generated by producing a random number between O and the number of

sectors on the disc and accessing that sector.

Service time outliers
For the average seek test, the distribution of service times is computed. The
outlier performance stipulation limits the number of 170 operations that are
allowed to take an extraordinary amount of time to complete. Such outliers
are usually an indication of missed rotations due to soft errors or servo
alignment problems. In a multimedia capable system, such outliers in the

service time are detrimental.

SPA Home Page MPC Working Group Home Page!

21996 Software Publishers Association. All rights reserved.
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