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This article describes QuickTine's three mgjor components:
- the Movie Tool box

- the Conponent Manager (and its conponents)

- the I nage Conpression Manager

The article concludes with a description of graceful degradation as it
applies to QuickTinme.
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The Movi e Tool box

The Movi e Tool box includes the routines you need to play, edit, create, and
ot herwi se mani pul ate tinme-based data in QuickTine files. If a file
contai ns conpressed i nage data, the Movie Tool box autonatically interacts
with the I mage Conpressi on Manager to deconpress the novie in the optimm
way in real time. The Movie Tool box includes routines with names such as
Creat eMovi eFil e, Cut Movi eSel ection, |sMyvieDone, and AddUser Dat a.

The Conponent Manager

The Conponent Manager nanages nultiple conponents -- software packages that
are somewhat |ike device drivers. Like drivers, conponents can be the
software interface to external hardware. Unlike drivers, however,
conponents (for exanple, a software-only inmage conpressor) can do work by
themsel ves. Components are also different fromdrivers in that conponents
provi de a high-level, device-independent way to get the job done. (In
contrast, to use a driver you have to know its exact name and
characteristics.)

At startup, the Conmponent Manager searches for all files of type 'thng' and
registers them Once they are registered, your program can ask the
Conponent Manager which conponents are avail abl e and can then use whi chever
one you choose.



The nost specific way the Conponent Manager can search for a conponent is
by type (a four-character ID that characterizes a conponent as being able
to respond to a specific set of calls). For exanple, 'indc' conponents
provide a standard set of inmage-deconpression services. Note, however,

that the 'indc' conponent can be either a software-only deconpression
routine or the interface to a hardware-deconpressi on NuBus card. A program
usi ng Qui ckTi me can call Fi ndNext Conmponent repeatedly to find out what

ki nds of deconpression are available and can then deci de whether to go with
the fastest deconpression avail able or perhaps a slower one that gives a
better image.

The Conponent Manager al so allows a conponent to describe itself in greater
detail. The conponent's description (and a program s query) can al so

i nclude a four-character subtype, a four-character manufacturer ID, and a
32-bit field of flags selected by a 32-bit nmask field. By using ful
conponent descriptions and the Conponent Manager, your program can find the
best conponent for the job w thout opening it or knowing its exact
characteristics. |f the conponent allows multiple sinultaneous access, the
Conponent Manager will allow rmultiple callers to use nultiple instances of
t he conponent at the sane tine.

QuickTinme 1.0 will include six conponent types:
- image conpression ('incto')

- image deconpression ('indc')

- standard novie player ('play')

- conponent ('thng')

- video digitizer ('vdig')

- clock ('clok')

The | mage Conpressi on Manager

This set of routines is your progranis gateway to inmage-

conpr essi on/ deconpr essi on services. The |Inmage Conpressi on Manager does so
many things that it is alnmost inpossible to list themall. The paragraphs
that follow describe the npst inportant ones.

- The I nage Conpressi on Manager provides a standard high-1level interface
for the conpression and deconpression of images. These services are
i npl enented as Qui ckTi me conponents, so the I nage Conpressi on Manager
uses the Component Manager to get its work done. These two nanagers
wor k together to give your program easy, device-independent access to
t he best conpression and deconpression services available on the
Maci nt osh runni ng your program

- The I nage Conpression Manager ensures that your efforts today will
automatically work with new conpressi on/ deconpression solutions in the
future. The Component Manager can hi de whet her a conmponent is software
or hardware. This means that your QuickTi me-aware program coded today
can automatically take advantage of future conpression/deconpression
sol utions w thout changes in its code.

- The I mage Conpression Manager enhances the PICT definition in a way that
benefits existing and new applications. As nentioned at the begi nni ng



of this article, when QuickTinme is present, any program-- QuickTi me-

aware or not -- can read PICTs that contain QuickTi ne-conpressed
pi xmaps. (Appl e engi neers have extended the PICT definition by defining
a new opcode val ue for conpressed pixmaps. |f a Macintosh is not

runni ng Qui ckTine, it sinmply skips the conpressed i mage data.) Use this
new capability to add nore col or and gray-scal e pictures to your
progr amns.

- When an application wants sonet hing done that the avail abl e conpressor
and deconpressor conmponents can't do, the |Image Conpressi on Manager
hel ps the work get done. Sonetimes none of the components can act on a
request, because the image is at the wong bit depth, is of the wong
type (indexed versus direct color), is too big to be done in one piece,
or is being displayed across two different nonitors. In such cases, the
| mage Conpressi on Manager automatically steps in to convert the imge to
the proper type, hand it to the appropriate conmponent, and then convert
(if necessary) and return the result.

Conpressor and Deconpressor Conponents
QuickTinme 1.0 will ship with conpressor and deconpressor conponents for
three data types: still-image, video, and ani mation

Use these conponents for still and noving pixmap i mages only; they aren't
neant to be used on audio, text, or any other data type. Sone conpressors
can be either "l ossless" (the deconpressed data is identical to the
original) or "lossy" (the deconpressed version has |ost sone of the
original information). Many |ossy conpressed i mages can be much small er
than a | ossl ess version could ever be and still deconpress to an inage that
shows little or no difference fromthe original. (This is especially true
for video and ani mati on novies, where each image is seen for only a
fraction of a second.)

Apple will supply three conpressors (and their acconmpanyi ng deconpressors)
with QuickTinme 1.0: the Photo, Aninmation, and Video Conpressors. Because
t hese conpressors are a part of QuickTinme, they are a part of Macintosh
system software, and this neans they are available to any col or-capabl e
Maci nt osh.

Al t hough these software-only conpressors are very useful just as they are,
they don't constitute Apple's full video-conpression/ deconpression
architecture.

Qui ckTinme 1.0 Conpressors

The foll owi ng paragraphs descri be each of the conpressors that conme with
QuickTinme 1.0. Please keep in mind that the "average" conpression ratios
qgquot ed bel ow vary widely with the content of the imge and the nature

(l ossy or lossless) of the conpression.

- Phot o Conpressor
The Photo Conpressor is a software inplenentation of the baseline JPEG
(Joi nt Photographic Experts Goup) still-imge standard. It wll work



with images (as nany as 24 bits of color per pixel) and can, depending
on the inmage content, achieve 5:1 to 10:1 conpression ratios with little
or no visible change to the deconpressed i mage. (Hi gher conpression
rati os are al so possible, often with very good results.)

- Ani mati on Conpressor
The Ani mation Conpressor is best at conpressing and deconpressing
conput er - gener at ed ani mati ons—gr aphi cs sequences in which much of the
imge is "pure" and doesn't change between successive franes.
(Animation is usually created by prograns such as Electronic Arts'
Studio/1l, MacroMnd's Director, and Paraconp's Fil mvaker). The
Ani mati on Conpressor has the very inmportant quality of being able to
deconpress and play a novie (along with its synchroni zed sound) in rea
time fromhard di sk or CD- ROM

Appl e’ s Ani mati on Conpressor is based on run-Iength encodi ng (RLE)
conpression, which is very effective on inmages that contain "runs" of
identical pixels. The "noise" of a digitized video i mage (where pixels
change value slightly fromfrane to frane) usually defeats the

advant ages of RLE conpression.

The Ani mati on Conpressor can work in either a | ossless or a | ossy node.
In addition, it can store novie frames by their differences — that is,
store only those pixels that have changed between successive franes.
This method, called franme differencing or tenporal conpression, can
achi eve very high levels of conpression. Conpression ratios are often
in the range 10:1 to 50:1.

- Video Conpressor
The Vi deo Conpressor works well on digitized video or scanned i magery.
Li ke the Animation Conpressor, it can deconpress and play a novie and
its sound in real tine. (Wthout the ability to play novies directly
froma disk, QuickTinme would be able to show only very short novies that
could be stored in and played fromnenory.) This conpressor can al so use
frame differencing; when it does, it can produce conpression ratios in
the range 5:1 to 25:1.

For still-inmage conpressi on and deconpression, trade-offs occur anong five
factors: conpression tine, deconpression tine, inage quality, processing
power of the conputer used, and conpression ratio. Along with the above
trade-offs, movie conpression and deconpression add two nore: the frane
rate (the nunber of franes displayed per second) and the presence or
absence of audio. Although video quality can vary with circunstances, the
quality of the audio itself is usually assured: QuickTinme gives audio

hi gher priority than video.

Graceful Degradation

One very inportant property of QuickTine is its "graceful degradation.™
That is, when given a larger task than it can handl e, QuickTi ne

approxi nates or drops less inportant attributes and retains the nost

i nportant ones for as long as it can. For exanple, if QuickTine can't do
32-bit colors, it uses the 8-bit colors it has and approxi mates nore col ors



by dithering. O, if QuickTinme can't show a novie at its internal frane
rate, it drops franes to keep up but al ways keeps the audi o runni ng
snoot hl y.
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