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• Biggest transition ever for Mac users

... bigger than System 7

... bigger than 68k to PowerPC

... bigger even than adding color !

• As big as Windows 3.x to Windows 95/NT

• Change of whole core operating system

A Really Big Transition
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... changes everywhere, big and small

• But mostly improvements

... friendliness, reliability, performance*

• And lots of new capabilities in OS

... easier than ever to write great new apps
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• Not designed for older computers...
Won’t run at all on pre-G3 processors
Assumes fast processor and lots of RAM

... user experience not nice on slow systems

• Drops support for some older I/O technologies 
(serial, parallel, ADB, NuBus, AppleTalk, SCSI*)

• Drops support for less popular programmer API’s 
(MacApp, QuickDraw GX, QuickDraw3D) and 
development tools (MrC[pp], MPW, ResEdit)

Out With The Old
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A Brief History

• NeXT split off from Apple in late 80’s

• Apple wanted/needed new core OS in mid 90’s

• Apple/IBM project Pink/Taligent failed (spectacularly!)

• Apple’s Copland attempt aborted half way

• BeOS started by Apple and Amiga employees, but not chosen

• Apple bought NeXT in 1997, got Steve Jobs and NeXTstep

• NeXTstep + QuickTime + OpenGL + Java + Classic (MAE) + 
Quartz + Aqua + Carbon became Rhapsody then Mac OS X 
(Cocoa came from NeXTstep)



System Structure



System Structure

Darwin
UNIX Foundation (Mach Microkernel, UNIX Filesystem, BSD Networking)



System Structure

Darwin
UNIX Foundation (Mach Microkernel, UNIX Filesystem, BSD Networking)

UNIX
BSD API



System Structure

Darwin
UNIX Foundation (Mach Microkernel, UNIX Filesystem, BSD Networking)

Quartz
2D Graphics

UNIX
BSD API



System Structure

Darwin
UNIX Foundation (Mach Microkernel, UNIX Filesystem, BSD Networking)

Quartz
2D Graphics

QuickTime
Video & Audio

UNIX
BSD API



System Structure

Darwin
UNIX Foundation (Mach Microkernel, UNIX Filesystem, BSD Networking)

Quartz
2D Graphics

QuickTime
Video & Audio

OpenGL
3D Graphics

UNIX
BSD API



System Structure

Darwin
UNIX Foundation (Mach Microkernel, UNIX Filesystem, BSD Networking)

Quartz
2D Graphics

QuickTime
Video & Audio

OpenGL
3D Graphics

Aqua
New Look & Feel, New GUI Widgets

UNIX
BSD API



System Structure

Darwin
UNIX Foundation (Mach Microkernel, UNIX Filesystem, BSD Networking)

Quartz
2D Graphics

QuickTime
Video & Audio

OpenGL
3D Graphics

Cocoa
“Preferred” API

Aqua
New Look & Feel, New GUI Widgets

UNIX
BSD API



System Structure

Darwin
UNIX Foundation (Mach Microkernel, UNIX Filesystem, BSD Networking)

Quartz
2D Graphics

QuickTime
Video & Audio

OpenGL
3D Graphics

Cocoa
“Preferred” API

Carbon
Old Toolbox API

Aqua
New Look & Feel, New GUI Widgets

UNIX
BSD API



System Structure

Darwin
UNIX Foundation (Mach Microkernel, UNIX Filesystem, BSD Networking)

Quartz
2D Graphics

QuickTime
Video & Audio

OpenGL
3D Graphics

Cocoa
“Preferred” API

Carbon
Old Toolbox API

Java
Sun Java API’s

Aqua
New Look & Feel, New GUI Widgets

UNIX
BSD API



System Structure

Darwin
UNIX Foundation (Mach Microkernel, UNIX Filesystem, BSD Networking)

Quartz
2D Graphics

QuickTime
Video & Audio

OpenGL
3D Graphics

Cocoa
“Preferred” API

Carbon
Old Toolbox API

Java
Sun Java API’s

Classic
MacOS 9 Emulation

Aqua
New Look & Feel, New GUI Widgets

UNIX
BSD API



System Structure

Darwin
UNIX Foundation (Mach Microkernel, UNIX Filesystem, BSD Networking)

Quartz
2D Graphics

QuickTime
Video & Audio

OpenGL
3D Graphics

Cocoa
“Preferred” API

Carbon
Old Toolbox API

Java
Sun Java API’s

Classic
MacOS 9 Emulation

Aqua
New Look & Feel, New GUI Widgets

Platinum
Old Look & Feel

UNIX
BSD API
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UNIX Benefits
• Preemptive multitasking

... smoother, greedy app can’t halt machine

• Protected memory
... more reliable, no more reboots, bug in one 
app can’t kill or corrupt other running apps*

• Better multiprocessor support

• Much better security*

• Powerful scripting via UNIX shells

• Availability of UNIX apps (Apache, Oracle etc)
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UNIX Terminal (Shell)

Yes, it’s real UNIX !!
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• OS filesystem organization different & complicated
... no more System Folder, now /usr, /var, /etc, /Library

• System administration different
... but not hard, and much better than typical UNIX

• Troubleshooting techniques different

• More hidden mechanism than before

        “you don’t need to know”

                         ... but sometimes you do !

UNIX Downside
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• Antialiasing everywhere - text, icons etc

• Advanced 2D graphics everywhere - 
transparency, shadows, resizing, rotation, 
animation

• Print to PDF from (almost) any application

• A graphic artist’s dream system

• Great new features possible with very little effort
... leading to great new apps (iPhoto, Keynote)

Quartz Benefits
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Save As PDF

Also still possible to print to PostScript and use Distiller
... for best quality and smallest file size
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• Advanced 2D graphics (transparency, shadows, 
resizing, rotation, animation) are very 
computationally demanding

• Also require huge amounts of RAM for image and 
window compositing (hundreds of MB)

• Only the latest graphics cards can do any of this 
stuff, so no hardware acceleration on old systems

• Bottom line - GUI is slower on Mac OS X,        
and much slower on old systems

Quartz Downside
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• Huge 128x128 icons with alpha channels

• Animated feedback (where should I be looking?)...
throbbing for default buttons
sliding & zooming for windows, dialogs & sidebars
fading on/off for menus & content transitions
pulsing for progress bars

• New GUI widgets...
customizable toolbars
slide-out sidebars
non-modal “sheet” dialogs
column-view (sideways) file requester
non-modal color and font dialogs

Aqua Benefits
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• Close button also shows dot if data unsaved

• Iconify to Dock

• Can also double click title bar to iconify

• Try to use iconify a lot - don’t move windows!

• Zoom to “best” size, not necessarily full screen
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• Replaces both Launcher and Application Menu

• Windows iconify to the Dock (with cool animation)

• Can be placed on any side of screen

• Automatic hide/show and magnification

• Some apps not “Dock-aware” (window positions)
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• Problem - too many files (but all related)

• Folders with special extensions are viewed as files
(.app, .plugin, .bundle, .framework, .kext ...)

• So, not all files are really files now

• You don’t need to know (mostly)

• “Show Package Contents” via contextual menu

Application Packages

Netscape

is really...

Netscape.app
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• Emulation of Mac OS 9 for old apps that haven’t been 
recompiled under Carbon (not many left now)

• Runs at full native speed, but...

• No Aqua look & feel

• No preemptive multitasking or protected memory

• Limited support for device drivers

• Can be a bit of a processor & memory hog

Classic
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• Application menu in addition to File menu

• Filename extensions preferred (almost required)

• File-type mapping through Finder “Get Info” 

• New printing system (Print Center)

• System-wide spell checking (almost)

• All help now HTML-based

• Balloon help vs tool-tips now just tool-tips

• Lots of other minor changes (too many to list)

Miscellaneous



Questions ?




