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Chime (Power button)

Desktop (Logged in and 
Running)

(Lots-o-stuff)



History



Chime!



BootROM
Checks hardware

Initializes CPU and RAM

Boot chime or error beeps

Transfer control to Open Firmware



OpenFirmware
Builds device tree/more hw init

Checks for modifier keys

Selects the OS to boot

OS X: Find and run BootX





Circle-with-slash



Square-with-globe



Metallic-spinning-globe



Flashing-Question-Mark



BootX
Draws Apple logo

/System/Library/CoreServices

Can load from Disk, CD or NetBoot (tftp)

Loads kexts

Hands control to /mach_kernel



Kernel
Starts indeterminate spinner

OF disappears

Initializes vnodes (data structures)

Initializes I/O kit

Mounts root file system

Launches launchd



launchd!
Runs /etc/rc
	 Sources /etc/hostconfig
	 sysctl settings (tunes the system)

	 Starts vm sub-system

	 Deals with kernel extensions

	 Runs mach bootstrap services

	 Loads launchd items using launchctl

	 Runs SystemStarter

	 Looks for .AppleSetupDone
	 Runs WaitingForLoginWindow



Modifying Boot
Verbose: Command-V



Modifying Boot
Verbose: Command-V



Modifying Boot
Verbose: Persistent using ‘nvram’



Modifying Boot
Verbose: Command-V

Single-User: Command-S



Modifying Boot
Single-User: Command-S



Modifying Boot
Verbose: Command-V

Single-User: Command-S

Safe-Boot: Shift Key



Modifying Boot
Safe-Boot: Shift Key



Name is deceptively simple!

Lives at /System/Library/CoreServices/
loginwindow.app

Handles user authentication
	 Records login
Loads Finder, Dock and Login Items
Handles logout, restart, shutdown and 
Force Quit

loginwindow

Writes stderr to /Library/Logs/Console/
(shortname)/console.log
Sets up user environment (prefs)



Login Hooks:

loginwindow



Runs a script when a user logs in
Login Hooks:

(simple, right?)

defaults write com.apple.loginwindow 
LoginHook /path/to/somescript

Must be root or use sudo
Job will run as root.

loginwindow

Also: LogoutHook



launchd
in

space?



launchd
in

userspace



launchctl



plist



?



launchd
Replaces:

Wants to replace:

	 init
	 mach_init
	 xinetd (still exists)
	 watchdog
	 cron (kind of)

	 rc
	 SystemStarter



launchd
Panther process listing



launchd
Tiger process listing



launchd - plist
<?xml version="1.0" encoding="UTF-8"?>
<!DOCTYPE plist PUBLIC "-//Apple Computer//DTD PLIST 1.0//EN" "http://www.apple.com/DTDs/PropertyList-1.0.dtd">
<plist version="1.0">
<dict>
        <key>Label</key>
        <string>com.openssh.sshd</string>
        <key>Program</key>
        <string>/usr/libexec/sshd-keygen-wrapper</string>
        <key>ProgramArguments</key>
        <array>
                <string>/usr/sbin/sshd</string>
                <string>-i</string>
        </array>
        <key>SessionCreate</key>
        <true/>
        <key>Sockets</key>
        <dict>
                <key>Listeners</key>
                <dict>
                        <key>Bonjour</key>
                        <array>
                                <string>ssh</string>
                                <string>sftp-ssh</string>
                        </array>
                        <key>SockServiceName</key>
                        <string>ssh</string>
                </dict>
        </dict>
        <key>StandardErrorPath</key>
        <string>/dev/null</string>
        <key>inetdCompatibility</key>
        <dict>
                <key>Wait</key>
                <false/>
        </dict>
</dict>
</plist>



launchd - plist
Standard XML, Apple DTD

Edit/create with:
	 Text editor (vi, TextWrangler, etc.)
	 Property List Editor
	 launchd Editor from code poetry
	 Lingon, by Peter Borg

Text (non-binary)



launchd - plist
Keys:

Program/Program Arguments - Program to run

Label - identifies job

OnDemand - Run on demand, or continously

WatchPaths/QueueDirectories - Run based on 
presence of files.

RunAtLoad - Run at first load?

Nice - Nice value to apply to job

StartInterval/StartCalendarInterval - Run based 
on time.

Disabled - Disables job



launchd - launchctl
Use:

launchctl unload -w /path/to/some.plist

launchctl load -w /Library/LaunchAgents/some.plist

plists get stored in:

/Library/LaunchDaemons - System-wide 
daemons

/Library/LaunchAgents - System-wide programs

~/Library/LaunchAgents - per-user programs
~/Library/LaunchDaemons - per-user daemons

launchctl start labelname



Demo



launchd



launchd
(a work in progress)



Caveats



launchd - caveats
Use the latest OS version - at least 10.4.2
SystemStarter still exists for a reason
	 Start up dependencies
	 Sending shutdown signals 
cron it ain’t
	 0 8-20/3 * * 1-5 root /path/to/prog

 (every 3 hours, M-F only, between 8am and 8pm)



Questions?
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Thank You!


