systemd

chenshh




Before we start

systemd 1s only for linux
ONLY FOR LINUX
NO UNIX
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BSD Style Init

1./etc/rc.conf

2./etc/rc.d/ /usr/local/etc/rc.d
Shell Script

Keep It Simple Stupid
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Very Old BSD init (PDP-7)

/etc/rc
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Take a look at startup sequence

/sbin/init
/bin/sh

/etc/rc -> /etc/rc.conf , /etc/rc.conf.d
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/etc/netstart (Not used at startup in freebsd , but for manually
start network)

/etc/rc.d,/usr/local/rc.d
/etc/rc.local
init for itself , run getty



Old rc (BSD 4.4) vs New rc (NetBSD 1.5)
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BREAKING FREE TO SELF-RELIANCE

CALVIN HELIN




What is Dependency?

A Directed Acyclic Graph
A T HEER [
WAFE— Rk PEFF
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Old way

by rc.conf period.
Human will make mistakes.
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New Way

sing /sbin/rcorder to provide dependency
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sysvinit

W=

First developed by System V R4 (AT&T)
SHELL SCRIPT

define runlevels

1nit 3 it 5
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runlevels

0

Shut down the operating system so that it's safe to turn off the power.
sorS

Single user mode, with all file systems mounted.

1

Single user mode, with all file systems mounted and user logins allowed.
2

Multi user mode, with all services running except NFS server daemons.
3

Multi-user mode with all services running. This is usually the default.

4

Currently unused.

5

Shut down the system and attempt to turn off the power.(Differ in distros , the newer mostly means X)
6

Shut down the system to level 0, and reboot.

12



M)
o)
3
O
c
~-
Q)
ﬁ
)
)
S
~-
)
)
a

Take a look at startup sequence

/sbin/init

/etc/rc.d/rc.sysinit -> Runlevel N (System bootup)
read /etc/inittab

Runlevel S -> /etc/rcS.d

Runlevel X -> /etc/rcX.d
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reX.d?

To kind of names
SXXXXXXXXXXXXX -> Startup
Kxxxxxxxxxxxxx -> Kill

Run 1n lexicographical
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How to provide dependency?

il

ECONOMIC
DEPENDENCY

BREAKING FREE TO SELF-RELIANCE

CALVIN HELIN
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So simple
S10-abc
S11-foo
S22-bar

Easy to debug!
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about unix history
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Unnamed PDP-7 operating system

1969

- Open Source

|:| Mixed/Shared Source| 1971101973

PWB/Unix . Closed Source 197410 1975

1978

Unix )

BSD
1.0t0 2.0 |
Version 7

1979

Unix/32V

BSD 1980
3.0to4.1

1981

= 1982
BSD 4.2

1983

1984

1985

 BSD4.3

1986

1987
1988
1989

BSD 4.3
Reno 1990
1991

(last versions BSD 4.3
Befﬁ?b's) Tahoe

Linux 0.0.1 BSD NET/2

Minix
1

% 386BSD

1992

NetBSD
0.8 to 1.0 1003

~ Linux
0.95to1.2.x

FreeBSD ite 1994
) to

NetBSD .
11to1.2 OpenBsD . 1995

1.0to 2.2
1996

NetBSD 1.3 1997

FreeBSD
3.0to3.2 1998

1995
1996
1997

1998
Minix
1999 2.x

2000 1999

2000
2001 to 2004

2001 to 2004

2005 gipenE!SD 2005

2006 to 2007 Minix FreeBSD .3to5.x

ERS Mac 0S X 33t 9.x

10.0 to 10.9.x]
(Darwin)

2006 to 2007

2008 2008

2009 2009
OpenSolaris

2010 2010

2011 2011

201210 2013 201210 2013
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Time for New Generations!
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Why replacing Old style of 1t

1.Linux on desktop, which shutting down and booting 1s
more often.

2.Need more userfriendly way to add services.
3.Shell script is slow.

4.Services can’t be started parallelly.

5.Some services 1s on-demand. ex. CUPS
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upstart

1.Ubuntu

2. Triggered by event

3.Can start/kill services by event

4.using udev bridge to implement hotplug events
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Taka a look at startup sequence

: Grub, Kernel Init :

_____ -

pid 1 start

b

UpStart init

startup

mountall

Run scripts
under
fetc/res.df

Local-filesystem

Virtual-filesystem

upstart-udev-bridge

net-device-up IFACE=lo filesystem

re-sysinit telinit
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Jobs and Events

Jobs:
Task Job

Service Job
Abstract Job

Events:
Signals
Method
Hooks
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Job Life Cycle

Computer Center, CS, NCIU
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upstart config file
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systemd

cgroup
dependency
sockets
journal

lots of things
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Take a look at startup sequence
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Targets , Units(Services , Sockets ...)

Targets Wants Units
Sockets Triggers Services
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Dependency

equire & After/Before
ants
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Why Sockets?

On-demand services
Improve startup speed
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Computer Center, CS, NCT
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Forking can derive socket fds
ex.mnetd , xinetd
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PIDs

Traditional

PID files

Upstart

Need to define how many forks
will the process do

Systemd

cgroup
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cgroup

implement since linux kernel 2.6.24
uses to controll resources of processes
You can controll it by editing /sys/fs/cgroup

37



0
0
3
S
S
®
ﬁ
0
)
S
®
)
&
<

journald

replace syslog

syslog 1s too simple!
You can say you are any PID
No consistent format

We can use unit files to control logs
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automount

replace autofs

39



O
O
3

O
C
©
~
0
M
3
©
<
2
<
Q
-

networkd

replace network scripts
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And so many other features

machined - virtual machines
hostnamed - set hostname
timedated - timezone , ntp
localed - languages

logind - user session management
importd - image management
resolved - DNS settings
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Reference

http://g00.21/fu9250
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