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This article contains questions about Copland, which is next major release of
the Mac OS. This article was originally posted on the Copland web site:

<htt p://ww. nacos. appl e. conf copl and/ >
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Ceneral Information

Question: Wat is Copland?

Answer: Copland is the devel opment nane for the next mmjor rel ease of the Mac

CS. Apple's goal is to make a person using a personal conputer running Copl and
nore productive than is possible with any other system Copland will |ead the

way towards the next generation of personal conputing by:

e Delivering the highest system perfornmance and stability, by fully exploiting
t he power of RI SC processing;

* Redefining ease of use, with inmproved nethods for organizing, finding and
storing information, active assistance, and a scal able, custonizable user
interface that allows a user or organization to personalize their particular
conputing environnent and | evel of expertise;

* Enabling new and nmore productive ways of working, by delivering and refining
next - generation graphics, nultinedia, and collaboration capabilities.

Wth the delivery of Copland, Apple will also be extending its |icensing
strategy, since Copland is being devel oped to run on the PowerPC Pl atform a new
ref erence design for personal computer manufacturers. Consequently, any vendor
buil di ng computers that nmeet the common hardware reference platform
specification will be able to offer conplete Mac OS conpatibility. In addition
application devel opers can expect that an increased nunber of personal conputers
Will run the Mac CS. It also neans that custonmers will have a wider variety of
Mac conpati bl e personal conputers and software to choose from



Question: How does Copland fit into Apple's vision and strategy for the Mac OS?
Answer: Copland fits into Apple's vision for the Mac OS by:

* Making conputers easier to |learn, use, and support with a custom zable
interface, new tools for information access, and active assi stance;

e Enhanci ng individual and organizational effectiveness by presenting and
conmuni cating information through advanced, yet sinple, nultinedia,
t wo- di nensi onal and 3D graphic capabilities;

 Enabling people to put information to productive use by sinplifying
i nfornati on access, and delivering new ways to search and nanage files and
i nformation;

* Rai sing organi zational productivity by facilitating real-time teammork via
docunent and vi deo conferencing;

e Lowering the flexibility-versus-standarization barrier by |everagi ng QoenDoc
conponent software.

Copland will provide a new OS foundation for personal conputing into the 21st
century. It will exploit the performance of the Power PC Rl SC processor, and will
i ncorporate the OpenDoc conponent software architecture. Wth Copl and, custoners
can expect their computer to be even easier to use, to provide a nore dependabl e
conputing experience, to deliver nore flexibility and choice at a variety of

| evel s, and nost inportantly, to make them nore efficient while acconplishing

t asks.

Question: What goals and strategies are driving the devel opnent of Copl and?
Answer: Apple's goal is to make a person using a personal conputer running

Copl and nore productive than is possible with any other PC. Several primry
goals will contribute to achieving this overal

goal

e Enhance the perfornance of Power PC-based Maci ntosh and Mac OS conpati bl e
conput ers;

* Deliver great new ways to create, view, send and share information gl obally;
e Significantly advance Maci ntosh ease of use;
e Gve custoners even nore flexibility to custom ze their Mcintosh

» Make the Mac conputing environment even nore reliable.

Key Features and Benefits



Question: What are the key features and benefits of Copland?

Answer: Copland will advance the Mac OS by delivering enhancenents in hunan

i nterface, inproving system performance on Power PC-based personal conmputers from
Appl e and MacGOS |icensees, and delivering technologies that will enable users to
work nore efficiently.

Copland will redefine ease of use beyond what today's personal conputers offer
by sinplifying how peopl e use personal conputers, providing new ways that a
conput er hel ps the user acconplish tasks (in some cases by actually performng
them automatically), and by offering uni que personalization and custoni zation
capabilities, so the conmputer can be adapted to the needs and style of each
particul ar user.

Copland will deliver the highest system perfornmance and stability by fully
exploiting the power of RI SC processing. Copland will be witten alnost fully in
native R SC code and will be optimzed for performance, concurrency, and

robust ness-providing the nost productive working environment of any persona
conputer.

Finally, Copland will enable new and nore productive ways of working by
delivering next-generation versions of Apple's existing industry-I|eading core
technol ogies in the areas of multimedia authoring and pl ayback (QuickTine), two-
and three-di mensi onal graphics (QuickDraw GX and Qui ckDraw 3D), conponent
software (OpenDoc), international |anguage support (WorldScript) and

conmuni cati ons/ col | aborati on (Open Transport and Qui ckTi me Conferencing).

System Architecture

Question: What architectural changes are being nmade in Copl and?

Answer: Copland is built on a completely new OS foundation. Copland will offer a
pre-enptive multitasking m crokernel. The microkernel offers many advanced
services, like the ability for applications to spin off threads into their own
pre-enptively-multitasked and nmenory-protected address spaces. Additionally, the
m crokernel, file system 1/Q networking services, system extensions and device
drivers are also protected, so the systemw ||l be nore responsive and nore

st abl e.

Question: |Is Copland a 32-bit operating systen?

Answer: Yes. In fact, the Mac OS has been 32-bit since System 7 was introduced
in 1991.

Question: |Is Copland a multitasking operating systen?

Answer: Yes. Like, System7, System 7.1, and Maci ntosh System 7.5, Copl and
supports nultitasking. Additionally, Copland introduces preenptive nultitasking
for critical systemresources like the mcrokernel, file system |/O subsystem
and any threads that are spun off by applications. This inproved nodel will
i mprove system performance, responsiveness, and stability while insuring a high



degree of compatibility with existing applications.

Question: the inproved productivity goals defined for copland suggest that you
wi || deliver performance inprovenments. how will you achieve this?

Answer: Performance inprovenents will be delivered by making as rmuch of the GCS
as possible native, and by inproving the algorithnms for software routines to
optim ze their performance.

Human | nterface

Question: How will the new human interface features in Copland nmake a Maci nt osh
or Mac OS-based system easier to use?

Answer: The enhancenents in Copland' s human interface will sinplify using a
conputer in the foll owi ng ways:

e Sel ectable user level - enabling users to scale the interface to provide the
features and functionality appropriate to their skill |evel and needs;

» Easier access to information - providing new netaphors for searching for files
and information on your hard di sk or network;

e More consistent applications behavior - nore standard interface elenents in
the operating system all ow devel opers to add new functionality to applications
wi t hout confusing users w th one-of-a-kind menus or options;

e Built-in assistance - the conputer does nore of the work by autonatically
performng difficult or tedious tasks for the user

Question: Wn't the changes to the user interface nmean a lot of retraining for
current users of the Mac OS?

Answer: No. Since Copland builds on the sanme netaphors and skills that Mcintosh
custoners have been using for years, upgrading to it will be easy and require
very little retraining.

Question: What are the nost significant inprovenents in human interface in
Copl and?

Answer: Copland will include human interface enhancenents in three key areas:

* Information access and managenent: Copland will nake it easier for custoners
to find, use and nanage the information that is stored on ever-larger hard
drives, and ever-grow ng heterogeneous networks (including the Internet and the
World Wde Web). By providing i nnovati ve new ways to access their files,

fol ders, hard drives and networks, Copland will allow users to put their
conputer to work to hel p them nanage informati on overl oad. For exanple, Copland



will present users with a new way of viewing files, based on the attributes of
each docunent, rather than nerely on the place where the item has been stored.

* Personalization and custom zation: Copland will allow users to custonize their
Maci nt osh to an unprecedented degree, by selecting froma nunber of unique
"appearances" that deliver fresh new designs while naintaining the consistency
of Apple's highly-regarded user interface netaphor. Copland also will |et users
m nimze the nunber of nenu item selections by "scaling" the user interface to
fit each user's particular needs. And Copland will enable users sharing a
conputer to maintain a personalized conputing environment, including system and
application preferences, and to protect the privacy of their information from
unwant ed use or possible |oss.

e Active assistance: Copland will build on the capabilities first introduced
with Apple Guide (an autonated, task-based interactive help system) to all ow
users to let their conmputer conplete tasks for them either on a one-tine
request, or based on specific information provided through an interview
process.

Graphics and Mul ti nedi a Features

Question: How will Copland' s advanced graphics capabilities benefit customers?

Answer: Copland will help custoners nore easily prepare, view, and print
docunents that | ook as good on paper as they do onscreen, and will deliver the
capability for themto mani pul ate three-di mensional data as easily as they work
wi th text and graphics today. Copland delivers these

capabilities through the integration of optimzed versions of QickDraw GX and
Qui ckDraw 3D. For nore detailed information about these technol ogi es, consult

t he Qui ckDraw GX <http://ww.info.apple.comgx/gx.htm > and Qui ckDraw 3D
<http://ww. i nfo.appl e.com qd3d/ QD3D. HTM.> web sites.

Question: How will Copland integrate Qui ckDraw GX?

Answer: QuickDraw GX will be the standard printing and i magi ng technol ogy for
Copl and. This neans that all Copland users will be able to take advantage of

Qui ckDraw GX printing enhancenents, including its desktop printer interface
portabl e digital document technol ogy, plus Apple's

Col or Sync col or matching technology. In addition, new applications will be able
to build on GX to provide next-generation type, graphics, and col or
capabilities.

Question: What inprovenents will be made to QuickDraw GX and Qui ckDraw 3D for
Copl and?

Answer: Copland will include inprovenents to both technol ogi es-each will be
revised to inprove their overall perfornance and reliability, reduce their RAM
footprint, and address requests from both

customers and devel opers for enhancenents.



Conmuni cati on and Col | abor ati on Feat ures

Question: What electronic collaboration capabilities will Copland include?

Answer: Apple was the first to include collaboration services as a part of
system software. Copland will provide an upgrade to the coll aboration services
currently found in System 7.5 of the Mac OS. The new capabilities include:

* Increased performance: The perfornmance of collaboration services and their
reliability will be greatly inproved in Copland, by taking advantage of the new
CS architecture, native RISC Open Transport stacks, and native RI SC tasks.

 Inproved mail managenent: Wth Copland, users will be better able to organize
their mail. They will use a single way to manage i nformati on, whether it was
produced on their local system on the network, or fromthe Internet.

Question: WII Internet access be built into Copl and?

Answer: Copland will be Internet-ready, whether you dial into a conmerci al

I nternet provider or you have access to the Internet via your corporate network
over TCP/IP. Copland will provide Internet access via Open Transport networking
and Cyberdog technol ogy.

Question: Wat is Cyberdog?

Answer: Cyberdog is the code nane for a set of OpenDoc conponents that provides
one-click access to Internet services. It provides a consistent interface, and
brings Maci ntosh ease-of-use to the Internet. In Cyberdog, an Internet address
is an object that can be dropped into mail, an el ectronic notebook, OpenDoc
docunents, or into the Finder. If you double-click on an Internet address, it
opens the object, whether it's a web page, a picture (Cyberdog will do any
necessary translation or deconpression), or a file. And Cyberdog provides you
with powerful mail that's integrated with the other Internet conponents. For the
nost current infornation about Cyberdog, visit the Cyberdog web site
<http://ww. cyberdog. appl e. cont >.

Question: What are Apple's goals for the advanced networking architecture in
Copl and?

Answer: Appl e believes that comunications and col | aborati on technol ogi es are
i ntegral and fundanental to personal and workgroup computing. Open Transport
provides the Mac OS with a cross-platform standards basis for collaboration
applications. Wth Copland, Apple will continue to enhance Open Transport to
nmake the Mac OS the best desktop OS for multiprotocol networking anywhere.

Question: What is Qpen Transport?



Answer: Open Transport is the nodern networking and conmuni cati ons subsystem for
the Mac OS. Open Transport is based on industry standards and brings a new | evel
of performance, networking connectivity, control, and conpatibility to Mac OS
systens, while preserving and enhancing the hallmark of the Maci ntosh and Mac OS
built-in support for easy-to-use networking.

Question: How can Qpen Transport benefit users?

Answer: Open Transport provides individual conmputer users with many benefits.
Two of the nopst inmediately visible and inportant benefits relate to naking
net wor ki ng nore accessi bl e.

First, Open Transport makes it easy to switch fromone network configuration to
anot her. A computer user "on the go"” might want to hook up to the Internet in
various locations, each requiring a different network configuration. Wth Qpen
Transport, settings for each network | ocation can be stored for easy access and
use. Changed settings are available imediately - no reboot of the computer is
required to use the new configuration.

Second, Open Transport integrates on-line help, based on Apple Guide technol ogy,
to make it easier for an individual to hook up to an network, with fewer demands
on network manager and support resources.

Question: How can Qpen Transport benefit network managers and organi zati ons?

Answer: QOpen Transport provides significant new flexibility in setting up
network configurations; with Open Transport, the network manager can reconmmend
or require configuration settings for users on the network, or allow users to
determ ne their own settings.

Open Transport al so inproves support for centralized configuration nanagenent.
For exanple, Open Transport/TCP supports the Dynam c Host Configuration Protocol
(DHCP), allowi ng network managers to adnini ster addressing and other TCP/IP
configuration information froma central server

Question: WII Open Transport for Copland offer any new capabilities?

Answer: Yes. Open Transport v2.0 is being designed to take full advantage of the
new m crokernel services available in the Copland OS. As a result, Open
Transport networking on Copland is planned as a set of nulti-threaded,
pre-enptively schedul ed tasks running in protected nenory.

To a user, this will nmean that networking will be even nore robust. To a
devel oper, this will mean that an errant application running in another menory
space will not be able to corrupt systemlevel networking tasks.

Open Transport 2.0 is also planned to include integrated support for
Net Vare/ 1 PX, X. 25, ATM and ISDN, in addition to AppleTal k and TCP/IP



Question: WII Copland be interoperable with installed AppleTal k and TCP/I P
net wor ks?

Answer: Yes. Open Transport is conpatible with existing AppleTal k and TCP/IP
Local Tal k and ethernet network at the "packets on the wire" level. Organizations
can introduce one, a few, or hundreds of new Maci ntosh and Mac conpati bl e
systenms running Open Transport into their environnment w thout worryi ng about
interoperability with existing networking services.

Mul tilingual Language Support Features

Question: How will Copland support international |anguages and standards?

Answer: Apple's goal with Copland is that any user, anywhere, will be able to
run software using their preferred | anguage, input methods and fonts.

Correspondi ngly, we want any devel oper to be able to easily wite software that
neets this goal. In this way, nore applications will be avail able for Macintosh
wor |l dwi de, with built-in support for many | anguages. Today, with WrldScri pt
(Apple's integrated technol ogy which supports all nodern non-Roman witing
systens, including Japanese, Chinese, Arabic, Hebrew, and many ot hers) and

Qui ckDraw GX, we provide the nost world-ready software support of any conputing
platform Wth Copland's new capabilities, we will extend our |ead by adding
support for Unicode, the international standard for character sets; by inproving
date, tinme, calendar and sorting functions; and by expandi ng support for an open
font architecture which will provide new flexibility for future font

devel opnent.

Question: Wat is WorldScript?

Answer: Wbrl dScript is Apple's integrated technol ogy which supports all nodern
non- Roman writing systens, including Japanese, Chinese, Arabic, Hebrew, and many
others. WorldScript has been a part of the Mac OS since System 7. 1.

Question: Wat is Unicode?

Answer: Unicode is an international character encodi ng standard which includes
characters for all nmodern | anguages. Unicode is especially easy to process
because every character is 16-bits. Unicode defines semantics for many
characters, for exanple right-to-left characters used in witing systens such as
Arabi ¢ and Hebrew. Apple has been an active nmenber in the Uni code Consortium
since its founding several years ago.

Question: What are Apple's plans to support Unicode?
Answer: W will be integrating Unicode support into Copland. This neans that we

wi Il include the Unicode libraries which handle things |ike display, input, and
sorting. Also, the Mac OS will provide a conprehensive co-exi stence strategy



with Uni code vs. non-Unicode data. It will enable Unicode text to be converted
to Maci ntosh encodi ngs, and vi sa versa

OpenDoc Feat ures

Question: Wat is OQpenDoc?

Answer: OpenDoc is based on the concept of conponent software: self-contained,
reusabl e software nodul es. Since all conponents use a single open standard-the
OpenDoc standard, users can add or renove a conponent by just dragging and

dr oppi ng.

You can think of conponent software in the sane way you think of conponents for
a hone stereo. Wen you assenble a hone stereo system you can buy different
conpani es' stereo parts-cassette deck, receiver, CD player, or speakers-because
you know that they all have a standard interface and will work together
Conponents in an OpenDoc software application-for exanple, database, on-line
access, text editors, or nultinedia service conponents-all have a standard
interface, and will work together, too. For nore information about OpenDoc, go
to Apple Conputer's OpenDoc Wb Site <http://ww. opendoc. appl e.com > or the
ClLabs Wb Site.

Syst em Requi renent s

Question: What will be the m ni mum system requirenents for Macintosh and Mac
OS- based systens using Copl and?

Answer: One of the key design goals for Copland is to run on 8 MB systens.
Copl and al so is expected to require 50 MB of avail able hard di sk space.

Question: What will the perfornance be Iike on an 8 MB systenf

Answer: Qur goal is to match the performance of an equivalent 8 MB system
running System 7.5. W expect that performance will inprove when additional RAM
is installed.

Question: WII Copland work on all types of Macintosh systens?

Answer: Copl and is being designed to be an unconproni sed Power PC operati ng
system that will fully exploit the advanced capabilities of this acclaimed R SC
architecture. Apple is currently targeting current and future PowerPC based
Maci nt osh and Mac conpati bl e conputers. Also, Copland will run on conputers
based on the PowerPC Pl atform standard, which are expected to be available in
1996.

Question: WII Copland run on ol der 680x0-based Maci ntosh systens that have been



upgraded with Power PC processors?

Answer: Copl and is being devel oped to run on Power PC-based Maci nt osh conputers,
Mac conpati bl es using a Power PC processor, and new conputers based on the
Power PC Pl at f orm ( PPCP) desi gn standard.

Power PC- based Maci ntosh conputers are architecturally different from Maci ntosh
systems with a Motorola 680x0 processor. Apple has nade Power PC upgrades
avai |l abl e for several Mac nodels, |ike the PowerBook 500 series, Quadra 700, and
certain Performa configurations. The addition of these upgrades does not change
the systenis inherent design

For these custoners (as well as the installed base of 680x0-based Maci ntosh
conputers), we intend to continue to maintain and enhance System 7. x rel eases of
the Mac CS.

Avail ability and Distribution

Question: Wien will Copland be avail able for purchase?

Answer: Qur goal is to deliver Copland in the second half of 1996. W will

rel ease the product only when it neets Apple's objectives for inproved
performance, overall conpatibility and high quality. The actual date will depend
on the feedback we receive fromour hardware and software partners as they use
and test prerel ease versions of Copl and.

Question: Wien will devel opers receive prerel ease versions of Copland?

Answer: The " Copl and Devel oper Rel ease: Tools Edition" was delivered to sel ect
tool s devel opers in Novenber 1995. W will seed a wider audience of devel opers
in the Spring of 1996.

Applications Conpatibility

Question: What will be the conpatibility of Copland with existing applications?

Answer: Apple's goal is to ensure a high degree of compatibility with existing
applications, so that custoners' investnment in software and hardware is
preserved. W are working closely with devel opers to ensure that the transition
to Copland will occur with a mnimum of disruption, and will nake nore detail ed
i nformati on avail abl e so organi zati ons can prepare for Copl and.

Question: WII existing applications run faster with Copl and?
Answer: W expect that existing applications will run as fast as they do today

wi th Maci ntosh System 7.5-and gi ven the inprovenents in I/O and nmenory
managenment, our goal is that many applications will run faster. Specific details



wi Il be nade available as further testing and devel opnent takes pl ace.

Question: What will be the conpatibility of Copland with existing drivers and
ext ensi ons?

Answer: Two of the primary goals of Copland are to increase the Mac's
performance, and to inprove the stability of the Macintosh. One way Copland will
of fer increased performance is through an inproved I/O nodel. This high
performance I/O nmodel will require that some device drivers be rewitten.

In terms of stability, Apple recognizes that today's extensions nodel for

pat chi ng and extending the OS could be inproved, so Copland will provide

devel opers with a robust and clearly defined APl [applications progranmn ng
interface]. W expect that this will result in fewer systemconflicts, and nake
progranmm ng easier and nore predictable on a wi der range of Macintosh and Mac
conpati bl e computers. An outcone of this approach is that system extensions wll
have to be rewitten to work with Copl and.

We are working closely with devel opers to ensure that the necessary drivers and
extensions will be updated in a tinely fashion

Devel oper Adoption

Question: Wien will devel opers receive prerel ease versions of Copl and?

Answer: The " Copl and Devel oper Rel ease: Tools Edition" was delivered to sel ect
tool s devel opers in Novenber 1995. We will seed a wi der audi ence of devel opers
in the Spring of 1996 with the "Copl and Devel oper Rel ease: Conpatibility
Edition."

For More Information

Question: How can interested custoners receive prerel ease copi es of Copland for
i npl enentation testing?

Answer: Copland is currently under devel opnent, and is not being seeded to
custonmers at this time. Customers can obtain information on Apple's custoner
seedi ng prograns on the Custoner Quality Feedback web site
<http://support.info.apple.comcqf/cqfdatasheet. htm >,

Question: How can interested devel opers apply to receive pre-rel ease copi es of
Copl and for devel opnent and testing?

Answer: Interested devel opers can obtain informati on on Copl and through the
devel oper prograns avail abl e through Apple's Devel oper Rel ati ons group. Apple
Devel oper Support services have engi neering specialists trained on Copl and
devel opnent and debuggi ng. Access to these engineers is one of many benefits of



t he Appl e Devel opnent Partners prograns. Apple Devel oper Services has detailed
i nfornati on about devel oper services and products, including details on howto
regi ster as an Appl e Devel oper Partner.

The di scussi on of Copl and herein does not represent a conmitment on the part of
Appl e Conputer, Inc. for providing or shipping the features and functionality
di scussed. Information is subject to change w thout notice.
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