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" How to use MacOS X for your uni degree and not go
insane.
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Topics Covered

o Included UNIX Software

® Apple Developer Tools

® Apple X1

® MacOS X UNIX Oddities

® Adding UNIX software with DarwinPorts
® Adding UNIX software with FINK




The UNIX
Environment

Full set of command line tools from
FreeBSD 4.4

Libraries and headers (e.g.APIs)
FreeBSD derived kernel components

MacOS X a familiar (and popular) place for
UNIX applications




Included UNIX
Software

® /Applications/Utilities/Terminal.app
® Get Terminals on a Mac!
® Has cool things like translucency!

® |nitially dumps you into tcsh
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In its first form, the CpHoc utility copies the contents of the file
named by the szource operand to the destination path nomed by the target i
operand.  This form iz assumed when the last operand does hot name an v

already existing directory.

In its gecond form, CpMoc copies each file named by Q gource operand to q
destination directory named by the directory operand. The destination
path for each operand is the pathname produced by the concatenation of
the last operand, o slosh, ond the final pathnome component of the named
file.

The fallowing options are available:

- If gource designates a directory, CpMoc copies the directory and I
the entire subtree connected at that point. This option also
causes symbolic links to be copied, rather than indirected through,
and for Cpioc to create special files rother thon copying them oz
normal files. Created directories have the zams mode as the corre-
sponding source directory, ummodified by the process' umask.

—-p Couzes CpMoc to preserve in the copy as mony of the modificotion
time, access time, file flogs, file mode, user IR, and group ID as




Included UNIX
Software

® emacs, Vi, cat, man, tar etc are included
® Software like gcc isn’t included by default
® You can also log directly into a console

® use “>console’ as your username




Apple Developer Tools

® You will need them
® Free download from Apple

® or you can ask somebody to burn you a
CD

® Contains software like: GCC, flex, bison,
Project Builder, Interface Builder




Developer Tools (cont)

® |nstalled in /Developer and in ‘normal’
UNIX locations (/usr etc)

e GCC 2.95and 3.1
® gcc 3.1 is default, use gcc2 for GCC 2.95

® Project Builder can be used to develop
command line programs too, but it doesn’t
use Makefiles




X1

@ The UNIX graphical system
® XFree86 is the de-facto standard

® Apple’s X1 1 is a double-clickable, rootless
XFree86

® X-Windows applications appear
alongside your MacOS X applications!

® Just open /Applications/X| |.app
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Apple - Mac 05 X - X11 for Mac O5 X

E] @ [http:/ pwww.apple.cam/macosx/x11/
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)( X11 for Mac OS

Prior to the introduction of Mac OS X, virtually the only way developers

could create a graphical application in a UNIX-based operating system

was with the X Window System, more commonly called X11. X11 for Mac

085 X offers UNIX users the ability to run thousands of X11 applications
concurrently with other Mac OS5 X applications. -

This one goes to 11

*11 for Mac 0S8 X offers a complete X Window System
implementation for running X11-based applications on Mac
05 X. Based on the de facto-standard for X11, the open
source XFree86 project, X11 for Mac OS5 X is compatible, fast
and fully integrated with Mac 05 X. It includes the full X11R6.6 technology
including a window server, libraries and basic utilities such as xterm.

Project, Inc.

Easy to port X11 applications

With the complete suite of the standard X11 display server software, client
libraries and developer toolkits, X11 for Mac 05 X makes it even simpler to
port Linux and Unix applications to the Mac. Based on XFree86 4.2.1, X11 for

X

Download X11
Public Beta 3

Top New Features

iChat

The best way to M.

Mail

The end of junk mail.
Address Book

Many contacts, one book.
Sherlock 3

Web services for the rest
of us.

QuickTime 6
The digital media standard,
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Open “http: ¢ fwwn.apple.com/storef” in a new tab

I
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MacOS X UNIX
Oddities




Got Root!?

MacOS X ships with the root user disabled
You can enable it via Netlnfo

| recommend against it.

Use sudo!

sudo Is

® prompts you for your password (if you
are an Administrator)

® runs Is with root privileges
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Filesystem

® Case respecting, not case sensitive

® Makefile, makefile, MAKEFILE, MaKeFiLe
are all the same file on MacOS X

® The are all different files on a
conventional UNIX.

® Things are stored in slightly different
places...

14




Filesystem Layout

e /Applications/

® Your MacOS X applications
® /Users/

® The equivalent of /home/ on UNIX
® /Developer/

® Apple Developer Tools

15




Filesystem Layout...

e What you can’t see in the Finder:

® /private/
® Where /etc/, /tmp/ and /var are stored
® these are symlinked to /private/*

® /usr/

® Where your pre-installed UNIX
software is stored

16




Filesystem Layout...

® /mach, /mach.sym, /mach_kernel
® Your Kernel
® /usr/local/
® Your UNIX programs (shared, messy)

® Plus, you have things scattered around in
the traditional MacOS way.

17




Resource Forks

® Are not copied or viewed with regular
unix utilites

® j.e.cp, rsync,vi etc will NOT work with
resource forks or other HFS+ metadata

® you can access resource forks from
UNIX apps!

® vi /System Folder/System/rsrc

18




‘ Dealing with Resource
forks

® rsync_hfs
® rsync for HFS+ metadata systems
® ditto

® CpMac, MvMac etc (look in /Developer/
Tools/)
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Compiler

@ The MacOS X compiler is GCC
® Most normal options will work

e -faltivec enables AltiVec types and built-in
functions

® Mach-O binary format

® very different to others,no GNU
binutils

20




Frameworks

® Consist of:a dylib, headers and resources

® The way you link/include various Libraries
under MacOS X

| Foo.framework/
Foo
Headers/
foolh

barfh

21




Using Frameworks

#include <Foo/foo.h> to compile
-framework Foo to link

Most are in /System/Library/Frameworks
-Fpath to add a place to find frameworks
® Affects both compiler and linker

® /usr/include has normal UNIX headers
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Administration issues

® Configuration and resource files
® OpenDirectory for system preferences
® ‘flat’ files can be ignored!
® (e.g./etc/passwd et al)
® CF/NSPreferences for user preferences

® NetlInfo: useful and different

23




Administration Issues

e System Startup
® /System/Library/Startupltems
® composed of an executable and a plist
® Not the /etc/rc you may be used to

® Apache, Samba

® Configuration files are where you’d
expect

24




Getting more UNIX




Adding UNIX Software

® | want something that isn’t installed by
default. How do | install it?

® DarwinPorts, Fink or manually (usually from
source)

® Some programs (such as Emacs) now have
a native MacOS X interface

26



Fink

http://fink.sourceforge.net

Been around a while

lots of packages

Compiles from source, automatically

Occasionally have pre-built binaries
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Fink - Home

E] @http:,-’l,"fink.saurc:‘fforg:‘f_nEt.ll

=1 Q~ Google
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Kernel Docs Apple Amazon eBay Yahoo! Newsw

L]
Fl n k Unix software for your Mac

Hosted by

Sections
:;w.neload The Fink project wants to bring the full world of Unix Open Source software to Darwin and Mac
Pacl-:n o 05 X. We modify Unix software so that it compiles and runs on Mac 05 X ("port” it) and make it
Helpag available for download as a coherent distribution. Fink uses Debian tools like dpkg and apt-get
FAQ. to provide powerful binary package management. You can choose whether you want to
Bl niali e download precompiled binary packages or build everything from source. Read more...
Mailing Lists
Navigation
= News Status
»  Home hL
:ﬁL 2003-04-14: Fink 0.5.2 released Fink 0.5.2 was released on 14 April 2003,
%b”"”’s Fink is proud to announce that the Fink binary R
e distribution 0.5.2 is available from the esources
download page. With over 190 new binary If e looking f heck h
packages, KDE, KOffice and KDevelop binaries h y[cure GGT'_:ng or SUPLPGFL‘_:' ¢ ec_ outt e_
amongst other various improvements this is a L'_?—Flﬂgi' al:_ page ZSG ;ts_ Vfa”c;f cEtlcns
recommended download for any new and all to help the project and submit feedback.
existing Fink use.rs. The full annm_]r_lcen.mnt €N The Fink project is hosted by SourceForge. In
be read on the fink-announce mailing list. addition to hosting this site and the
(If you are having trouble upgrading a source downloads, Scurcchrge provides the following
. . ) resources for the project: -
installation, consult these special A
instructions.) o ConirraCaran meaisnst cumeman: nans 1
4
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DarwinPorts

® Ports architecture similar to that of
FreeBSD

® http://www.opendarwin.org/projects/darwinports/

® Project Leads: Landon Fuller, Jordan
Hubbard, Keven Van Vechten

® My Favourite, leaded by Apple employees,
I’'m involved

29
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|
| ‘w OpenDarwin

| Projects :: DarwinPorts

Project Leads: Landon Fuller, Jordan Hubbard, Kevin Van Vechten

| The DarwinPorts project aims to provide a large amount of software ports that make it easy to
| install freely available software on a Darwin system. For more information, please read the FAQ.
i For a tutorial on writing a Portfile, please read the Portfile HOWTO.

The DarwinPorts User Guide is an excellent reference on DarwinPorts syntax and concepts. (Note
it is a work in progress, so please feel free to make suggestions and report bugs in the doc
component of the DarwinPorts Bugzilla product.)

Project Status

A number of ports are done and the system is reasonably usable as a BETA for anyone who's
interested. You can search a list of available software here.

A functional Cocoa-based GUI for DarwinPorts, PortManager.app, is available and under active
development. Screenshot.

Bug reports and feature requests should be submitted to Bugzilla.
L Gettina the nrniect from CVS

‘
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806 DarwinPorts
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Getting the project from CVS

Use the following commands to get DarwinPorts from the OpenDarwin CVS server (required for
DarwinPorts.app):

cvs -d :pserver:anconymousfanoncvs.opendarwin.org:/Velumes/src/cvs/od login

cvs -d :pserver:anonymousfanoncvs.opendarwin.org:/Volumes/src/cvs/od co -P darwinports

Use the following commands to get DarwinPorts.app from the OpenDarwin CVS server:

M
cvs -d :pserver:anonymousfanoncvs.opendarwin.org:/Volumes/sre/cvs/od login
cvs =d :pserver:anonymousfanoncvs.opendarwin.org: /Volumes/src/cvs/od co -P dp-cocoa
When the server asks you for a password you can simply hit return; the password is empty. The
CVS repository can be browsed through CWSweb.
Project mailing lists and IRC channels
The darwinports mailing list is open to all and is where most architectural and feature discussions
are held. Those wishing to see the cvs commit logs which detail the change-by-change progress
of the project can also subscribe to the cvs-darwinports-all mailing list. .
For more real-time discussion, the #opendarwin channel on the open projects network is
generally where we hang out.
Joining the project
We are looking for people who would like to help to make this project a success. There are still |
many parts of the project that need work, including: documentation, making ports, maintaining 3
o
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Using DarwinPorts

There is a graphical application!

The command line interface works well
too!

port search criteria
sudo port install port

sudo port install port +variant
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Updating

® Use CVS to get a current list

® cvs -q -z9 update -d
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Ports Collection Browser

J 10

— ]
Search
22 of] 350 ports
Categpry A |Mersion Description
war jL) v D.7.4 library for decoding ATSC Af52 stfeams, aka AC-3 rq
amusgments 1.1 analog realtime synthesizer
agua 2.2, Library for dealing with 5GI audio files
archivrs [.94.2 Blade's MP3 Encader (BladeEnc), a freeware MP3 encoder.
audio P esound p.2.29 Enlightened Sound Daemon
COMMm| icecast 1.3.12 A streaming mp3 audio server
databhgses T e D e s g
devel lame B.93.1 Lame Ain't an MP3 Encoder
editar libaa [0.8.3 A Cross-platform Audio Library
emulafors P libmikmod B.1.10 portable sound library
gamed liboga [L.0 Ogg Bitstream Library
graphis libshout [1.0.9 Data and connectivity lib for the icpcast server
irc libsndfile [1.0.4 Library for reading and writing audio files
lang p libvorbis [L.0 The Worbis General Audio Comprefsion Codec W
mail mad [.14.2b MPEG Audio Decoder
math | - mp3info [.8.4 MP3 information tool
misc b mpgl23 bre(.59s fast mp3 player for linux and unix|systems —
net b normalize [.7.6 A tool to nermalize WAV and MP3 pudio | d
news & anntont 7.1 T T T e T TG T T T (SR 1
parallgl —
print audiofile:
pythol
5':? Description: Library for dealing with 5G| audio files
sciencp Version: .23
securify Details: The Silicgn Graphics Audio File Library provides a uniform programming interface to standard digital audio file
shells ) fo rmats.
; Categories: audio
sl:'e"'. &l Maintainers: eric@opehdarwin.org
sysuti Directory: audio faufliofile
sysutils URL: file:/ [ (Uskers ffkr/develope fopendarwin /darwinports / dports faudic/audiofile
textprpc
www
w11 Y

34




DarwinPorts

® |nstalls software into /opt/local

® |nstallation is a little tricky at the moment (you
do actually have to follow instructions)

® |n constant development (updates available near-
instantly via CVS)

® Can make binary packages installable by Apple’s
Installer.app

® WebDAV server

® http://packages.opendarwin.org
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Demo
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Little Cool Things

® open item

® Do what the Finder would have done
® osascript

® AppleScript from the command line!
® disktool, diskutil

® Do things with disks
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The End!

® Slides will be up on
® http://www.flamingspork.com
® Contact Me at

® sesmith@csse.monash.edu.au
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