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Franmewor k for Col or Matching

A very inportant piece of any color-matching solution is a consistent nethod for
users to gain access to the tools that are necessary to conplete a task.

Col orSync 2.0 provides an architecture that allows applications and drivers to
request color-matching functions. This type of interface is conmonly known as an
applications programming interface (APlI). The Col orSync 2.0 APl provides a
powerful array of functions for color-matching needs. For exanple, the 2.0 API
adds functions for features |Iike device simulation, support for col or
separations using nore than four colors, and PostScript driver support. In
conjunction with the ICC profile format, Col orSync 2.0-supporting applications
can actually store the color data for the device on which the file was created
inside the file. For exanple, storing a scanner's color data in the file on disk
ensures accuracy regardless of the systemor platformthe file is used on

The Col orSync 2.0 APl thus renoves the need for application vendors to cal
specific APls for color matching. Wth the rel ease of Col orSync 2.0, nobst col or
managenment manufacturers will rel ease new versions of their software that work
within the ColorSync 2.0 architecture. This neans nuch | ess work for application
vendors—t hey need only call one APl for all col or managenent and natching
functions. Now an avenue exists for popular tools to work together to ensure
that color is comruni cated accurately, and consistent with the user's intent,
across all applications and devi ces.

The APl is only one piece of the solution, the framework for color matching. It
is not capable of actual transformations of color data. The second piece of the
systemis the transformati on engine that actually changes color data. This is
known as a col or matching nethod, or CMM ColorSync 2.0 contains a default CMM
provi ded by Apple. The default CMM was devel oped with the help of a I eading
manuf acturer of prepress equiprment, with nany years of experience with color
science. The result is a CM that not only produces excellent results, but is
extrenely fast.



The default Apple CVMMis a powerful engine capable of handling the nost conpl ex
col or jobs. However, sonme users may need a different engine. The ColorSync 2.0
architecture is designed not only to allow the use of CMVs from ot her

devel opers, but to provide a mechani smfor cohabitati on and cooperati on of CMVk.
This all ows ColorSync to be flexible enough to provide solutions that the
default CVWM nay not offer. This adaptability protects users with existing color
managenment products and those whose needs may change. It also allows VARs and
devel opers to add val ue by devel opi ng new CMVs w t hout having to create new
APls, systemcalls, and profile fornats.

To accurately transform data between two devices, the CMM nust have the
necessary information about the devices in use. This information is provided by
the profiles. ColorSync 2.0 recognizes profiles in conformance with the
International Color Consortium (1CC) profile specification. 1CC was founded in
1993 to create standards for the use of color on the desktop. Apple |ed the way
for the foundation of this specification by offering the Col orSync profile
specification as a starting point. The result was a broad, cross-platform

i mpl enentati on for col or managenent profiles. The benefit for the user is clear
One profile is all that is needed for any col or-matching functions on any
popul ar platform Apple supplies ColorSync 2.0 profiles for Apple's

col or-capabl e peripheral devices with Col orSync 2.0, and Col orSync 2.0 and
ColorSync 2.0 profiles are I CC conpati bl e.

Working with Color: Before and After Col or Sync

To better explain the how ColorSync 2.0 works, let's | ook at an exanpl e of what
it has been like to work with col or before Col or Sync 2.0.

Jill, a graphic designer, is hired to create an advertisenent for a new

product. The ad needs to include a picture of the product, the conpany | ogo, and
an attractive design. The final piece will be printed on an offset printing
press, using high-quality paper and the traditional CMyK inks. Jill begins the
process by scanning an i mage of the product. Jill exami nes the scanned i nage on
screen, judging and correcting the color of her scan based on what she sees on
her screen. And what she sees is msleading because she has not conpensated for
the differences between her scanner and her display. Wen Jill feels that the
color on screen matches the original, she noves on to the next step, assenbling
and | ayi ng out the page.

Next Jill inserts the color inmage and the conpany's logo into the page

| ayout. The conpany | ogo uses spot colors froma swatch book, or colors that
requi re special inks or special ink conbinations. Oten, spot colors are outside
the ganut of a conventional process (CWK) printing device, while they are in
gamut for the display. However, Jill feels that the color |ogo she sees on her
screen accurately represents the colors used in the conmpany's | ogo.

Next, she places sone text in front of a color box. Jill selects the col or based
on screen values that correspond to the colors in the inage the conpany has
provi ded. Again, she has selected the col or based on what she saw on her screen
wi t hout conpensation for the printing press. After Jill assenbles the document,
she produces a conprehensive, or "comp" print of the document on her desktop



printer. The conp allows her to check that all of the elements | ook as she
intended. It also allows the client to exan ne the docunent.

As Jill exami nes the print, she notices that nuch of the color on the print is
different fromthe colors on her screen. She must now go back several steps to
correct the color. She will spend time repeating this process until the col or
fromher desktop printer is what she wants. Because Jill is unable to preview
what the color will look like, she is essentially guessing. And she nust perform
this process for each design conprehensive she produces for her client so that
the client sees the npbst accurate representati on possible.

Once the client views the conps, they nay want to make several changes to the
docunent, including changes to the colors that Jill has selected. Once a fina
conp is selected, Jill must prepare the docunent for the printing press. She

wi || make the painful discovery that the press proof fromthe printing press
does not match her desktop proof. At this point, she has spent many extra hours
and dollars trying to match col ors between her nonitor, desktop printer, and
printing press. She has three alternatives. The first is to have a trade shop or
servi ce bureau produce col or proofs of her document. However, this would cost
her a |l ot of nobney and reduce the control she has over the design process. Her
second alternative is to sinply guess how the colors will be reproduced.
However, this may result in an unhappy client. Her third and nost sensible

alternative is to use a systemthat will automatically conpensate for the
di fferences in color between her devices, thus reducing the frustration, tine,
and noney spent trying to get the results she wants. Jill wants to spend her

talent and effort on creating the best possible design, not on trying to make
col ors match.

Let's exam ne her work flow using Col orSync 2.0:

Jill begins the process by scanning an i mage of the product, and then exam nes

t he scanned i mage on screen. She judges the col or of her scan based on what she
sees on her screen, confident that Col orSync 2.0 has conpensated for the

di fferences between her scanner and nmonitor, as well as alerting her to any
colors that are out of ganut for her target printing device. She can now nove
ahead with the color correction process with confidence that the colors she sees
on her screen will be very similar to those produced by her desktop printer

Next Jill inserts the color inmage and the conpany's logo into the page | ayout.
She doesn't worry about the spot colors used in the conpany | ogo because the
logo file has the source device's color data attached to it, in this case, the
di spl ay of the nachine on which the | ogo was created. This neans that Col or Sync
2.0 will automatically adjust the colors between the logo file and her display
to ensure accurate view ng of the |ogo.

Jill then places sone text in front of a color box. She selects the col or based
on screen values that correspond to colors in the inage the conmpany has

provi ded. Again, she has selected the color based on what she saw on her screen
but this tinme she is confident that the color she has selected will reproduce
accurately on the printing press. This is because Col orSync 2.0 knows which

out put device she will be using, and can adjust on-screen colors for that
device. Now that the designer has the docunment assenbl ed, she produces a conp of
t he docunment on her desktop printer. Before she prints, she tells Col orSync 2.0



that her current printing device is a desktop printer, such as an ink-jet or
dye-sublimtion printer, and that she wants her printer to sinmulate the printing
press on which she'll print the final piece.

Col orSync 2.0 automatically maps the colors fromher display to her printer
whi | e keeping her intent of simulating a printing press. The result is a conp
that very closely matches her display. She can now show her conps to the client
wi th confidence in the color. Once the client has approved a design, Jil
prepares the docunment for the printing press, where thousands of copies will be
printed. Because she's using ColorSync 2.0, she easily creates color separations
for the printing press. ColorSync 2.0 ensures that her digital proof closely

mat ches her press output. ColorSync 2.0 has saved Jill enornous tinme, noney, and
frustration conpared with her previous process. She now has nore tinme to focus
on desi gn.

In our exanple, all steps are performed on a single workstation by a single
user. However, in creating color docunments, it is common for elenents of that
docunment to be created by different people, using different applications running
on different conputers. These factors can significantly affect the col or
fidelity between steps. However, ColorSync 2.0 is versatile enough to handl e any
color job, froma business graph in a presentation to the nost difficult
prepress task.

Devel oper and User Benefits

ColorSync 2.0 offers a wide array of benefits for different types of users.
Dependi ng on the inplenmentation of a particular application making calls to
ColorSync 2.0, different levels of functionality and control becone avail abl e.
The result ranges from autonmatic color matching to high-end prepress
functionality.

Busi ness and desktop graphics users don't need to spend valuable tinme trying to
get colors to look right. ColorSync 2.0 elimnates the guesswork involved in
using color by putting the color science in the operating system Colors that
are defined on the screen in presentation or spreadsheet progranms are
automatically adjusted so that the colors fromthe printer natch those on the
screen. It is critical to have this type of solution inplenented in the
operating systemso that color fidelity is consistent across all applications.
To do ot herwi se woul d produce inconsistent, unacceptable results. Only one
operating systemcurrently offers this conprehensive solution: MacOS

Commer ci al publishing and prepress users require the highest |evel of accuracy
and performance fromtheir tools. H gh-end users will appreciate the open
approach Apple has taken to inplenenting ColorSync 2.0. Whether they use a drum
scanner, a digital camera, or the hi-fi color process, they'll find that

Col orSync 2.0 can handl e the wi de range of data they need.

A Labor - Savi ng Framework for Devel opers

The key to the success of any col or managenent systemis that it be a conplete



solution. This requires the w despread adoption of ColorSync 2.0 by the

manuf acturers of products used in working with color, including application and
devi ce nanufacturers, the operating system and other third-party tools.
Col or Sync 2.0's expansive architecture provides devel opers with the plunbing
needed to access systemlevel functionality for col or nanagenent. Wth one
framework for these functions, application vendors need only wite one comon
set of calls, greatly reducing the devel opnent workl oad.

Bef ore Col orSync 2.0, a manufacturer would have to deci de which col or nanagenent
systemto support, and then develop to that proprietary system Application
devel opers can now i nclude col or nanagenment in their applications w thout the
burden of selecting a single system Because Col orSync 2.0 has an open
architecture, products from other conpanies can easily work w th Col or Sync.
Devel opers' col or nanagenent systens and their supporting products, which were
previously proprietary, can plug into Apple's architecture to offer additiona
functionality to supporting products. Mnimal work is required to ensure
conpatibility with Col orSync 2.0 and supporting applications.

To ensure that peripheral manufacturers benefit froma conmmon franework, Apple
led the way in devel oping the | CC standard-profile format. This format offers
many benefits to both end-users and devel opers. Now peri pheral nanufacturers
need only create one | CC-conpatible profile for a device, elimnating the need
for several profiles for each CM5 and pl atform

Toget her, ColorSync 2.0 and | CC-conpatible profiles offer the ability to store
the data about an elenent's original color space in the disk file. This ensures
that any user who has ColorSync 2.0 installed can accurately reproduce that

el ement, thus elimnating the possibility of a user not having the necessary
profile. ColorSync will read this source data, and provide the necessary
information to the CWM for proper display or printing. A variety of different
tools are available to devel opers through the ColorSync 2.0 architecture.

An Open Sol ution

Col orSync 2.0 al one does not provide a col or managenent sol ution. Together with
Appl e' s devel opers, ColorSync 2.0 provides a powerful solution for the needs of
users working with color. This solution generates consistent, predictable
results as color information is scanned, manipul ated on the display, and then
printed.

This solution |evels many of the roadbl ocks to users of col or, making col or
accessi ble to those who previously were intinidated by the daunting chal |l enges
of working with col or

Users of all Macintosh applications will be able to take advantage of the
capabilities ColorSync 2.0 brings to the Macintosh. Al in all, ColorSync 2.0
all ows Maci ntosh to be the computer of choice for anyone who wants to

comuni cate effectively and powerfully with graphics, type, and col or
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