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‘Mac 0S X Hist & Tech Overview
‘e History

e What is Mac 0S X?

e System Architecture
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' History - Apple Computer

e 1976
- Steve Wozniak & Steve Jobs

o 1977
- Apple ll

e 1081
- IBM takes over “personal computer” market

o 1984 e —
e Macintosh aeb -
- Steve Jobs
- System 1.0 L
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' History - Next Computer

¢ 1985

e Steve Jobs left Apple, started NeXT Computer
e “Do everything right”
e Unix
e Stable
e Powerful
e Objective-C
e Easy to program
e Easy to use

o Emphasized GUI
e High- end marketonly =l &1 2.0 AG
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' History - Apple Computer

~» 1990 - 1996

* Apple in serious trouble

* Tried to survive

* Ported Mac 0S to Intel
* Never released

* Allowed hardware clones
* Competed against Apple instead of Intel market

* Copland project
* Expensive OS failure

* Discussed Licensing Sun0OS and purchasing Be0OS
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' History - Copland

e The first Mac 0S
e System 1.0 released in 1984
e 19years ago
o

e Copland
e The successor to the original Mac 0S

e Focused on Four Areas of Enhancement
e Performance, Stability, Portability and Ease of Use
e Supposed to be release mid-1996

e Canceled in late-1996
e Due to costs and development issues
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' History - Be0S

e Be0S

- Rumored to be a option for Apple’s new 0S

- The BeOS was incredibly fast, stable and
scalable, and sports advanced features such as
pervasive multithreading and symmetric
multiprocessing. (o n e o=

= |8En  229em
o I - ﬂ Truchmr

- But, there were very few
applications available for
the 0S.




' History - Apple Computer
« 1006 a9

» Purchases NeXT Computer, hires Steve Jobs

+ 1908
+ iMac - future looks good for 1st time in years

+ 1999

+» Mac 0S X delayed
+ Added Java support
+ Hardware problems
= Carbon
+ Removed PostScript printing and replaced it with PDF
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' History - Rhapsody

e Rhapsody

- Apple purchases NeXT Software in 1996
e NeXT operating system called OpenStep
e WebObjects and other software
e Steve Jobs & NeXT software/hardware engineers

- Combination of OpenStep with Mac Ul
- Developed into Mac 0S X
e Basically the same 0S

e Support for legacy Mac 0S
e Simplify porting software
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' History - Mac 0S X

* 1999

+» Mac 0S X Server “Rhapsody” released

+ Missing a lot of functionality
+ Server 0S only




' History - Mac 0S X Public Beta

e Mac 0S X Public Beta
- Released Sept 9th, 2000

- Unfinished,
incomplete
preview

- Allowed the
public to test
the Mac 0S X
waters

- Cost $29.95
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‘History - Mac 0S X Public Beta

e More screen shots...

.....
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‘History - Mac 0S X 10.0

e Released March 24th, 2001
e Complete overhaul of Mac 0S

e [ntroduces
- Preemptive Multitasking
- Protected Memory
- Advanced Memory Management
- Symmetrical Multiprocessing (0S-wide)
- Many other features
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‘History - Mac 0S X 10.0 Hype

March 24th - Midnight Madness
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History - Mac 0S X 10.1

e Mac0S X 10.1
- Release September 29th, 2001

- First, major revision of Mac 0S X

e Faster and more responsive

e Launch programs 2 to 3 times faster than previous
versions

e Increased CD-burning capabilities

e Better tools for DVD-Video disc creation

e Several Aqua enhancements
- System Preferences are now arranged by use
- Dock on the left or right side of the screen

& UNIVERSITY OF UTAH

e STUDENT COMPUTING LABS




' History - Mac 0S X 10.2

o« NewinMacOS X 10.2

D S
o Rendezvous A\ X -
o Zero configuration networking Wy
« Is open source A :
£ Y=,

o Companies love it
o Philips, Canon, Xerox, Sybase and World Book
o Hewlett-Packard, Epson and Lexmark

« Quartz Extreme ( \
e CUPS ’/ 4

e Common Unix Printing System
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‘What is Mac 0S X?

~# What is Unix?
* 1969 - today (33 years old!)
* Designed with multiple users in mind

* Multitasking

* More than one user can use the computer at the same time and
not be aware others are using it

* Multiuser
*  Permissions restrict what users can do
» Stable
* One user can’t crash it
* “Supercomputer”

* Not “Desktop” or “Personal”
* Responsible for the www

* By programmers for programmers
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‘What is Unix?

= Some other Unix OS names:

= BSD
Sun0S
Solaris
IRIX

Linux
Mach

* _ Free, Functional a Secure © i

http:lhwww.freebsd.org

FreecBSD §F

*
*
*
» UnixWare
*
*
u

.cc.utah.edu uses Sun0S 5.6:

Last login: Thu Sep 26 2002 06:55:10 from X.X.X.X
Sun Microsystems Inc. Sun0S 5.6
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‘What is Unix?

Lost login: Thu Sep 26 387 #1:34:85 from msmoc-5.miec . uto
S ic Aspst 199

~» Console
» Command-line L
» applications

*

* Xwindows, X11

= GUI applications




‘History of Unix 1969-1977




‘History of Unix 1978-1983




Hlstory of Unix 1984-1989

., NeXTSTEP
Bsb ., .. born .

fo= 2 - MaChll




‘History of Unix 1990-1994
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Hlstory of Unix 1995-1998

......

P

I"
F -
LI
- -
1
-
-
-
-
-
-
-

Rhapsody
“born_.-.-=

=
- - ar —-
- -
- -
=
] =
- -
- ! .o -
Ll — -
-
-
= - = -
- -
LT
4 a
=
-
-
- - - N .
-
- i — - ; -
-
- - -
F -
* -
= - -
- i
- -
i




Hlstory of Unix 1999- 2000

Darwin™_ Mac OS X --
born\ — _born -

R
i - -
T A

~'I--
il T 1

Mac (:)L*X Server
“born




History of Unix 2001-2002

- Mac-0S X
.. Server 10.2.1




' ‘What is Mac 0S X?

* Preemptive Multitasking
Protected Memory 4
Advanced Memory Management &%=
Symmetrical Multiprocessing (0S-wide)
Built in advanced graphics

Easy to program

Command line

e HHE A T TRE JHE
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System Architecture
e The Mac 0S X layers

AQUA

APPLICATION SUPPORT

GRAPHICS & IMAGING

DARWIN

- 3 UNIVERSITY OF UTAH
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Darwin

e 0S Core Foundation :
- Industrial-strength JJ JJ_/
- UNIX-based = =

e Open Source
- Allows developers to create & customize

- Collaborate with Apple Engineers
- Faster and more reliable 0S ?
e Notable components '

- Mach 3.0
- BSD 4.4
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Last login: Thu Sep 26 17:88:38 on ttvpl
Welcome to Darwin!
[mzmac-9:~] jomesd




‘Darwin - Mach

e Mach 3.0

- UNIX technology
- Developed at Carnegie-Mellon University
- Robust “Open Source” 0S

- Provides most critical functions of 0S
e Memory Management
e Protected Memory
e Preemptive Multitasking
e Advanced Virtual Memory
e Real-Time Support

@ UNIVERSITY OF UTAH

e STUDENT COMPUTING LABS




' Memory Management

e Mac OS X handles program memory

BBEdit 6.5.2 5 Info

O
[BBEit b.

Tharadey, Janwary < 4
Show: | Memaory

0

Kind: application program

Hemory Requirements !
Sugeexled Size: 5120
Minimum Size: [20an

Prefarred Size Bi3h

Mote: This application mey regu ?
mamary if saved 1o saathi

mamary (s turned off in bt

T

[ Locked

vE.1.3

Dl

E’.‘ Diefiand

) Custy

| O

memary available,

contral panel ar adjusting th

Memory setings in Get Iy

The application "BBEdIT 6.5.2 5" could not be
opened because there is not enough

BB

Try turning on virtual memory in t mory
ication's
L ]

Yeraion: . F
vrtusl P!l Bulit-in o PG 56 MB
:_-:::::" Yirt mory: 2 ysed on Hard Disk
gest Unused Block: 15 * & @ Apple Computer, Inc. 1983-2001
BEEdit 6.5.2 § L™= i
R &M
Bl csound 403 630
® orr O DragThing 2 8 MB
E] tecos S0.9MB | ]
Use Defaults |
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Protected Memory
e Protects 0S and Applications

error urred.




‘Demonstration - Mach

e Protected Memory

9

= @

The application BombApp has
unexpectedly quit.
s
at

e dyitemm and other apphcationi have Aot Been
Tected




' Preemptive Multitasking

e No more application freezing the system

o
ose any
° unsaved changess urther problems,
restart your co svou click Force
PY i Cancel |

e Use multiple applications
at the same time " _clouno *03,

¢ [0k DragThing {1
iv [E] Finder




‘Demonstration - Mach

e Preemptive Multitasking

L
& QuickTime Player m Edit Movie Favorites Window Help
8086 New Player 3N ull.mav

Open Movie... ®0
Open Image Sequence.
Open URL... #BU

Terminal — tosh ittypl)

Open Recent
Close

Save
Save As...

Import...
Export...

Page Setup...
Print...

E
9@:00:05 [
fy

dj—10 /“\: F—




‘Real-Time Support
"« Audio or video improved

e Guarantees low latency access to processor for
time-sensitive application

e iMovie -
. 800 _ Tunes 3
e iTunes > g I '
e Quicktime Player * . ——
N3 Libeary 1 - SrCH AT T
1:
+)(=)(= it () (4]




BSD 4.4

Berkeley Software Distribution

Developed at University of California at
Berkeley

Darwin incorporates elements of BSD
Support for “shell”’environment

Also provides...

e File systems
e Networking

e Miscellaneous Programming Interfaces
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- BSD

10N

' Demonstrat

e Terminal

80O




' Graphics & Imaging

e The second layer we will discuss is...

AQUA

APPLICATION SUPPORT

GRAPHICS & IMAGING

DARWIN

- 8 UNIVERSITY OF UTAH
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' Graphics & Imaging

e Combination of three graphics technologies
- Quartz
- OpenGL
- QuickTime

e Gives you support for things like...
- Full screen movies
- Monitors with huge
& millions of colors
- 3D Games
- Elements of User Interface

= UNIVERSITY OF U




' Graphics & Imaging - Quartz

e Quartz
- Two-Dimensional graphics/images
- Portable Document Format (PDF) Support
e On-the-fly rendering
e Anti-aliasing T e
- Windowing System
e Aqua uses the Quartz Engine
- Translucent controls & Menus

- Drop Shadows

e Quartz Extreme
o 16MB of VRAM and AGP2x bus
e Can process massive amounts of graphic data real time
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' Quartz Extreme

Without Quartz Extreme

mm Software
Hardware #ccelerated
App

./ Quarz2D
" Quickdraw

App
Open GL i g
" Display
App

"~ QuickTime




' Quartz Extreme

With Quartz Extreme

E?IEII:E}HZE mm Software
BT Lo [ : HEIr'd'."-.'-EII'E: F"'::'::ElEfrEItEH:I
c —

| L P
. 7 Quartz2D
Quickdraw

I“" ﬁpp ; ) (3
" OpenGL

s

L

IT'Di:a'pln}-'
m—b Surface
S QuickTime




' Graphics & Imaging - OpenGL
e OpenGL

Delivers high-end 2D & 3D graphics

Open Source Industry Standard

Replaces QuickDraw 3D (from older Mac 0S)
Specifically designed for...

e Games, Animation, CAD/CAM, Medial Imaging, etc.
Set of imaging functions

e Texture Mapping,

e Alpha Blending
° Anti—aliasing
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‘Demonstration - OpenGL

e Quake Ill - Team Arena

UAKLE TITI:

o
]AM ARENA

: -_“t..h-""




‘Demonstration - OpenGL

e Maya from Alias | Wavefront

EVER R ET e
Macworid 2001

San Francisco




' Graphics & Imaging - QuickTime

e QuickTime

- Comes with QuickTime 6.1
- Multimedia Technology

Video
Sound
Animation Tal’d K1
Graphics & Text QUI('kTHne
360-Degree Virtual Reality
Support most major file formats

- PICT, BMP, GIF, JPEF, TIFF, and PNG
Support most major video formats

- AVI, AVR, DV, M-JPEG, MPEG-1

For web it supports..

- HTTP and RTP and RTSP (Live Broadcasts)
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‘Demonstration - QuickTime

e Finder Inline Previews

r -
86 m Movies =
1 of B items selected, 53 CB available
| L3 - Applications 02-19-03 _mae_mmgr .

¥ Previe

B Deiktop o 02-19-03_scripts_full mow il T
Documents < 02-19-03_scripts mov |
B Library & 0F=19=-03_whats_new_full, mow |
» Movies * & 021903 _netinstall full moy |
8 Music @ 021903 _netinstall moy I
PDF D 021903 whats_new. moy |
) Pictures M&C MGr meeting |
# Public |
Shared |
Sites it |
LB s Al e |
|
Mame: 02-19-03_scripts.mov |
Kind: QuickTime Mowie |
Size: 57.3 MB |
Created: 2719703 |
Modified: 2/19/03 L

Dimensions: 240 x 180
Duration: 3359 1

et N - i —— e 1




' Application Support

e The third layer we will discuss is...

AQUA

APPLICATION SUPPORT

GRAPHICS & IMAGING

DARWIN

- 8 UNIVERSITY OF UTAH
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' Application Support

e Mac 0S X multiple appllcatlon
environments

- 6 environments
Classic

Carbon

Cocoa

Java

BSD

X11

Support for older Mac 0S apps (i.e. Classic)
Support/ease porting older apps (i.e.Carbon)

Provide modern environment for new apops (i.e. Cocoa)

@ UNIVERSITY OF UTAH
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' Application Support - Classic

~e Full version of Mac 0S 9.2 =
- Runs in a protected memory space @

e Supports Mac 0S 9.2 Compatible
Applications

- PowerPC-native applications
- Older 68K applications

e Supports launching Mac 0S 9.2 as process

- If “Classic” application crashes or hangs, it will
only effect “Classic”’ environment.

Classic Environment starting from "Classic Disk”

“stop

@ UNIVERSITY OF U
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Demonstration - Classic
e MacDraw 1.9.5 (16 years old)

MachDraw - Uersion 1.9.5

by Mark Cutter, Ben Halpern and

Joel Spiegel

Apple Computer, Inc. 1985, 1967

All rights reserved.

Untitled El

Jiii] [

Active Documefs-
Number of objects: 3
Fercent of Memory Used: 8




' Application Support - Carbon

e Backwards compatible programming

e AP/I’s from Mac 0S 9 “ported” to Mac 0S X

e Programmer just has to recompile the program using
Carbon

e Native Mac 0S 8.6 - 9.2 with CarbonLib system extension
e Native Mac 0S X

e Support modern features of Mac 0S X
e Protected Memory
e Preemptive Multitasking
e Interface features of Aqua
e Helps developers port older “classic” application with
relatively small modification in code
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' Application Support - Carbon

e A pragmatic approach...

Mimimal
programiming

E effort ;
application

Curren £ Carbon
pplicat application
MacO5 8

Mac DS X

* Preamptive mullitasking
= Memory protection

= Dynamic resource allocation
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Carbon Examples - Office

[E-XaX-] Press Release |
t = e £ : . &) Foamarting =
L =3 e -~
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Paarl Jlﬂllt
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Carbon Examples - Photoshop

.

@ Photoshop File Edit Image Layer Select Filter Wiew

N ] [T =] | Tolerance: 0 | () anti-alissed # Contiquous (1 Use All Layers

T Te0606 T Untitled-1 @ 100% (Layer 1, RGB) 1
qm'rhe Joy of Tech™ by Nitrozac & Snaggy
4 -

1

Cul=l7 o R SHTE
eI I ISR |

A RELL™

ONE MOMENT OF BLISS,
AlLIFETIME OF REGRET!

DUDETTE! I HAD THIS, LIKE,
REALLY GOOD SCORE, BUT
THEN, LIKE, ALL OF A SUDDEN,
BLEEP BLEEP BLEEP BLEEP,
IT WAS GONE. BUSTED/!

\
\
i
|
“YOU RE GETTING
‘
\
\
\
[

)

WATCH IN SHOCK AS A YOUNG ACTOR, STRUGGLING FOR SERIOUS
ROLES AND RESPECTABILITY, FALLS PREY TO HIS STEREOTYPE,
SUCCUMBING TC THE TEMPTATIONS OF HIS OWN CHARACTER/!!

joyoftech.com

100% O Doc: TPOKATT0K 3
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' Application Support - Cocoa

e Object-oriented framework

e Provides development tools and services
that allow applications to interact with
each other to take advantage of variety of
advanced libraries.

e Cocoa applications look the same as Carbon
applications to the end users.

e Basically, Cocoa is an environment that

allows developers easily build applications
that are fast, efficient and advanced.
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Cocoa Examples - Terminal

®eDe Terminal — tesh {ttypl)
Py . 1 total, 2 ¥ - | THo =
I

UNIVERSITY OF UTAH
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Cocoa Examples - Watson
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' Application Support - Java

o A highly-optimized, tightly integrated —
implementation of Java

jops

e Java environment supports 100% JAVA
e Java 2 applications and applets.
e All Java applications use Aqua (new user interface)

e Native preemptive multitasking threads
Includes Applet Launcher to let you run

- Java Applets — '
- Local or on internet ‘ p ﬁ
- Do not need a browser
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Java Examples - Moneydance

Balance:

al-®lajo] |

§ 10927.52

Memo:

DSL Payment
Customer# 00000123343

|c| Payment | Deposit | Balance |

i

eece Moneydance 3.0-BETA (165): [Users/sreilly/Projects/moneydance/Accounts.md *
2% Checking Bank %
2 0 € MNew Transaction b
New Transaction N Description Account
Re_conc-le it Union National Bank |Loan
Print Checks
= = IS Internet Computer
Eind Transaction... F t
Find Aoait |Is Fargo Home Mortgage, Inc. |Loan
Setup Online Banking uicg Charge : Bank Chrg
Setup Online Bill Payment & Fin Technologies Computer
tindata Orling *l Cash
ay ( vice Charge |Bank Chrg
Two Linas izon Phone
Sort by » ve's Hardware Maintenance
UM/ Lafuuy uRrop's Groceries
09/19/2000 ATM |Cash
09/20/2000| Pizzeria Uno's Dining
09,!23.-’2000_ Krisroferjon Misc
09/25/2000 Ukrop's Groceries
Date: [09/10/2000
Payee/Description: _Payment:
CAIS Internet
lAccount: Business:Computer F_*

|y 319.00 5175.42
|y 718.15 4457.27
| 1171.81 3285.46
1| 9.95 3275.51 U
el 79.00 3196.51
¥ 100.00 3096.51
i 1.50 3095.01
¥ 177.97 2917.04
Rl 5.16 2911.88
111.08 2800.80
60.00 2740.80
7.57 2733.23
48.00| 268523
88.48 | 2596.75 %
Check#: 1434 I'_] v " Record
Deposit: - -
71895 e 9.00] L_cance!
" Delete
T Y

P PR —
Delete Splits % {7 Memorize

)

e STUDE

S UNIVERSITY

P U

T

I

V

LABS

_

Cleared Balance: § 4773.30




' Application Support - X11

e X11 is an implementation of X Window
System

Makes it possible to run X11-based applications
in Mac 0S X

Based on open source XFree86

Currently available as beta preview
Rumored to be fully released with Mac 0S X 10.3
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' Application Support - X11




'Aqua

e The last layer is...

'* AQUA

APPLICATION SUPPORT

GRAPHICS & IMAGING

DARWIN

- 3 UNIVERSITY OF UTAH
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' Agua - User Interface

. Apple’s goal was to create a User Interface
» Easier to use
= More appealing to users

»*
* Aqua

» Properties of water
= Translucence
+ Drop shadows
* Animations
» Etc.




'Aqua

e The Mac 0S X new look and feel

- Makes extensive use of animation and
rendering.

- Semi-transparent elements

- Drop shadows 128 by 128 pixel icons
(Photographic) -,

iew Special Help
- And much more...

tumn

Home

Hard Drive
|_j FireWire Drive | ?

Favorites

Documents
4 John's Public Folder
{ QuickTime Movies

ge preview

et A

f Cancel ) £ Save )




' Aqua - Windows

e Windows
e Controls

e Close (X)

Click to close window
e Minimize(-)
Which put it in the Dock
e Zoom (+)
Click to enlarge or reduce
o Resemble traffic lights
o Red to close the window (stop),
« Yellow to minimize the window (slow) [§
e Green tozoom the window (go)

800
®00




Dialogs

“» Dialogs
» Sheets

AT T

A new type of dialog that is “attached” to a particular
window. .
0 6

Do you want to save the changes you made
_‘Z.rff to the document “Autumn Tour Schedule™?

Yaur changes will be lost if you don’t save them.

{ Don't Save ® “Cancel ¥ F Save M




‘Demonstration - Aqua

e Transperency, effects, etc.

L g 2
& QuickTime Player m Edit Movie Favorites Window Help
8086 New Player 3N ull.mav

Open Movie... ®0
Open Image Sequence.

Open URL... #BU
Open Recent >
Close HW

Save
Save As...

Import...
Export...

Page Setup...
Print...

E
9@:00:05 [ 1
fy




' Mac 0S X Short Courses

e Mac 0S X Basics
Friday, March 7th at 10:45 AM
Marriott Library Multimedia Center - Room 1745

e Mac 0S X Intermediate
Monday, March 24th at 10:45 AM
Marriott Library Multimedia Center - Room 1745

e Mac 0OS X Advanced
Thursday - April 3rd at 10:45 AM
Marriott Library Multimedia Center - Room 1745
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Questions & Answers
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' Contact Information

e Web Site
- www.macos.utah.edu

e Email
- mac@scl.utah.edu

e Address
- Marriott Library Multimedia Center
- Room 1705
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