Fast Startup-Linux
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1.) Motivation
2.) Der Bootprozess
3.) Wie kann das Aufstarten verkiirzt werden

4.) Zusammenfassung und Ausblick
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- 16 MB Flash
- Ethernet, USB etc...
-FPGA

Kernel 2.6.29.6
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@ |
Messung der Bootzeit
A‘v

Terminalprogramm
( z.B. minicom)

PC

0.000291] U-Boot 1.3.4 (Dec 29 2010 - 22:53:56) apf27 patch 2.1
0.004699]

0.004762] 12C: ready

0.005083] DRAM: 256 MB

0.036006] NAND: 256 MiB

0.095948] In:  serial

0.097972] Out: serial

0.098510] Err: serial

0.215939] nand_unlock: start: 000a0000, length: 267780096!
0.231996] Hit any key to stop autoboot: 3

3.511954]

3.512196] Loading from NAND 256MiB 1,8V 16-bit, offset ......
4.291929] Automatic boot of image at addr 0xa0000000 ...

TR ERR M |

— e e e

CH1 2,00 CH2 200mY ™ 1.00s CH3 ™ 2.16Y
CH3 2.00% -Jul-10 1351 <10Hz
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Booten der Distribution

.000291] U-Boot 1.3.4 (Dec 29 2010 - 22:53:56) apf27 patch 2.1
.004699]

.004762] I2C: ready

.005083] DRAM: 256 MB

.036006] NAND: 256 MiB

.095948] 1In: serial

.097972] Out: serial

.098510] Err: serial

.215939] nand unlock: start: 000a0000, length: 267780096!
.231996] Hit any key to stop autoboot: 3

e e W e B e B e B B T e T T |
OO0 000000 O0O0o

[ 15.544356] Mounting all filesystems in /etc/fstab
[ 15.600292] starting pid 396, tty '/dev/ttySMX0': '/sbin/getty -L
ttySMX0 11

[ 16.635896]
[ 16.636024]

[ 16.640449]

[ 16.640546] Welcome to the Armadeus development environment.
[ 16.641858] armadeus login:
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Aufteilung

CPU

1. Ausfiihren des
Bootstrap Codes
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9. Aufruf von
init

8: Mounten des Filesystems: 4.70s

9: Starten und ausfuhren von Init: 1.41s

'S = 16.6 Sekunden
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Bootdelay

Aber Achtung: Bei eine Bootdelay von 0 kann oft
nicht mehr unterbrochen werden!!!

In diesem Fall:

- JTAG

- flash_erase /dev/mtd3

Einsparung 3.0s
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4.324247] Load Address: a0008000

4.327998] Entry Point: a0008000
4.328945] Verifying Checksum ... OK
4.892174] wloading Kernel Image ... OK
5.460185] OK

In U-Boot kann dass Uberpriifen der Checksumme mit der
Umgebungsvariable

verify = n

ausgeschaltet werden.

Einsparung 0.56s
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Mounten des Filesystems
4.» Y

9.432202] host=apf27, domain=, nis-domain=(none),

9.437040] bootserver=192.168.0.2, rootserver=192.168.0.2, rootpath=
14.183978] VFS: Mounted root (jffs2 filesystem) on device 31:4.
14.189792)\Freeing init memory: 124K

14.668542] init started: BusyBox v1.12.1 (2011-02-27 12:45:56 CET)

‘Mounten des jffs2 (journaling flash
filessystem 2): Dauer 4.7 Sekunden!
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Verschiedene Filesysteme

Time for init [s]
.50 10.00
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1.00 200
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0.00 - 0.00 - |
jffs2 UBIFS Squashfs jffs2 UBIFS  Squashfs

Einsparung 5.0 s
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P97

-—p |[Mm RoOOt-FS nur die Daten halten, die auch
wirklich benotigt werden !

Chemnitzer Linux Tage 2011, Wolfram Luithardt, Daniel Gachet + Guy Morand, EIA-Fribourg Schweiz, 19.3.2011 12



Vereinfachung des Kernels

2

Y

schneller
1.) Kopieren vom
Flash in's Ram
2.) Abarbeiten des

$ make linux26 Kernelstarts
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5.471741] Starting kernel ...
5.475888]
5.475963] UNCOMPresSiNg LiNUX........uiiiiiiiieeii e e e e e e e e e e e e ean e

......... done, booting the kernel.
7.127679] Linux version 2.6.29.6 (root@luidl-laptop) (gcc version 4.2.1)

Starten
T = Tioad + Tdecompress T = Tioad
(Bus) (CPU) (Bus)
UNC90: Zeitgewinn 20ms APF27: Zeitverlust: 162 ms!
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0
Analyse Start des Ethernets
A.v y

rCMeEeEsmTres s TTresTreTreseTs e

O WYWWYWWwWwYWOYWOWOoJIddJ

.951905]
.955911]
.961008]
.972021]
.484002]
.491916]
.494260]
.499886]
.503615]
.516055]
.519095]

7
%

NET: Registered protocol family 17
RPC: Registered udp transport module.
RPC: Registered tcp transport module.
rtc-dsl374 0-0068: setting system clock to 2008-12-11 02:03:11 UTC
ethO: config: auto-negotiation on, 100FDX, 100HDX, 10FDX, 10HDX.
IP-Config: Complete:
device=eth0O, addr=192.168.1.20, mask=255.255.255.0, gw=192.168.1.3,
host=apf27, domain=, nis-domain=(none),
bootserver=192.168.1.3, rootserver=192.168.1.3, rootpath=
VEFS: Mounted root (squashfs filesystem) readonly on device 31:4.
Freeing init memory: 120K

Warum dauert die Konfiguration des
Ethernets mehr als 1.5 Sekunden ?
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0
‘.. Ethernet: Delays optimieren

/* Define the friendly delay before and after opening net devices */
#define CONF PRE OPEN 500 /* Before opening: 1/2 second */
#define CONF POST OPEN 1 W/ * After opening: 1 second */

/* Define the timeout forgwaitding for a DHCP/BOOTP/RARP reply */
#define CONF OPEN RETRIES/ 2 /&, (Re)open devices twice */

#define CONF SEND RETRIES 6 /* Send six requests per open */

" \
Zeit vor dem Offnen (500 ms) und
nach dem Offnen (1s)
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#

/* Define no delay before and after opening net devices */
#define CONF PRE OPEN 0 /* Before opening: no delay */
#define CONF_POST OPEN 0 /* After opening: no delay */

/* Define the timeout for waiting for a DHCP/BOOTP/RARP reply */
#define CONF_OPEN RETRIES 2 /* (Re)open devices twice */
#define CONF_SEND RETRIES 6 /* Send six requests per open */

#

7.951905] NET: Registered protocol family 17

7.955911] RPC: Registered udp transport module.

7.961008] RPC: Registered tcp transport module.

7.972021] rtc-ds1374 0-0068: setting system clock to 2008-12-11 02:03:11 UTC
7.986331] eth0: config: auto-negotiation on, 100FDX, 100HDX, 10FDX, 10HDX.
7.990664] IP-Config: Complete:

7.991474] device=eth0, addr=192.168.1.20, mask=255.255.255.0, gw=192.168.1.3,
7.998452] _ host=apf27, domain=, nis-domain=(none),

8.002951] " bootserver=192.168.1.3, rootserver=192.168.1.3, rootpath=
8.020477] VFS:'Mounted root (squashfs filesystem) readonly on device 31:4.
8.024020] Freeing'init memory: 120K

- e e e e e e e e

\ Einsparung 1.5 s
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Init et al.

9.764298] init started: BusyBox v1.12.1 (2011-02-18 22:05:04 CET)

9.900017] starting pid 351, tty ": '/sbin/mdev -s'

10.568027] starting pid 362, tty ": '/etc/init.d/rcS'

10.624003] /etc/init.d/S00machine_name: line 8: can't create /etc/machine: Read-only file system
10.636021] /etc/init.d/S01fb: line 11: can't create /etc/fb.modes: Read-only file system
10.652019] Starting portmap: done

10.780021] Initializing random number generator... read-only file system detected...done
10.820017] Starting network...

10.876021] ip: RTNETLINK answers: File exists

10.916043] Mounting all filesystems in /etc/fstab

10.984044] starting pid 392, tty '/dev/ttySMXO0': ‘/sbin/getty -L ttySMX0 115200,57600,38400 vt100°
12.015956]

12.016795]

12.016976]

12.017044] Welcome to the Armadeus development environment.

12.020807] armadeus login:

[ p— p— — p— [— — p— p— — p— — p— p— — p—
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Wieviele Prozesse wurden
bereits gestartet?

Prozesse aufgerufen

APF27: pid=396
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Start von getty

10.876021] ip: RTNETLINK answers: File exists
10.916043] Mounting all filesystems in /etc/fstab

10.984044] starting pid 392, tty ‘/devittySMXO0': "/sbin/getty -L ttySMX0 115200,57600,38400 vt100'
12.015956]
12.016795]

I*

* Wait for a while, then read everything the modem has said so
* far and try to extract the speed of the dial-in call.
*I
sleep(1);
nread = safe_read(STDIN_FILENO, buf, size_buf - 1);
if (nread > 0) {

buf[nread] = "\0’;
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busybox

$ make busybox-clean
$ make busybox
$ make

10.876021] ip: RTNETLINK answers: File exists

10.916043] Mounting all filesystems in /etc/fstab

10.984044] starting pid 392, tty '/dev/ttySMXO0': '/sbin/getty -L ttySMX0 115200,57600,38400 vt100'
11.060065]

11.060870]

Einsparung: 1.0s
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Init Scripts

[ 10.624003] /etc/init.d/S00machine_name: line 8: can't create /etc/machine: Read-only file system

#!/bin/sh

FILE=/etc/machine

if [!-f"SFILE" ]; then
MACHINE="cat /proc/cpuinfo | grep Hardware’
echo ${MACHINE:20} > $FILE

fi

exit 0

Einsparung: einige ms
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[ 9.764298] init started: BusyBox v1.12.1 (2011-02-18 22:05:04 CET)
[ 9.900017] starting pid 351, tty ": '/sbin/mdeyv -s'

[ 10.568027] starting pid 362, tty ": '/etc/init.d/rcS'

# 1ls /dev/tty*

/dev/tty
/dev/tty0
/dev/ttyl
/dev/ttyl0
/dev/ttyll
/dev/ttyl2
/dev/ttyl3
/dev/ttyl4
/dev/ttyl5
/dev/ttyl6
/dev/ttyl7
/dev/ttyl8
/dev/ttyl9
/dev/tty2
#

/dev/tty20
/dev/tty21l
/dev/tty22
/dev/tty23
/dev/tty24
/dev/tty25
/dev/tty26
/dev/tty27
/dev/tty28
/dev/tty29
/dev/tty3

/dev/tty30
/dev/tty31
/dev/tty32

/dev/tty33
/dev/tty34
/dev/tty35
/dev/tty36
/dev/tty37
/dev/tty38
/dev/tty39
/dev/tty4

/dev/tty4d0
/dev/tty4dl
/dev/tty4d?2
/dev/tty43
/dev/tty4d4
/dev/tty45

/dev/tty46
/dev/ttydT
/dev/tty48
/dev/tty49
/dev/tty5

/dev/tty50
/dev/tty51
/dev/tty52
/dev/tty53
/dev/tty54
/dev/tty55
/dev/tty56
/dev/tty57
/dev/tty58

/dev/tty59
/dev/tty6
/dev/tty60
/dev/tty6l
/dev/tty62
/dev/tty63
/dev/tty7
/dev/tty8
/dev/tty9
/dev/ttySMX0
/dev/ttySMX2
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“' Reduktion der Devices

I*
* These constants are also useful for user-level apps (e.g., VC
* resizing).
*/
#define MIN._NR_CONSOLES 1 /* must be at least 1 */
#define MAX_NR_CONSOLES 63  /* serial lines start at 64 */
#define MAX_NR_USER_CONSOLES 63 /* must be root to allocate above this */
/* Note: the ioctl VT_GETSTATE does not work for
consoles 16 and higher (since it returns a short) */

z.B. 15
Einsparung: 198 ms
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Ausgabemeldungen

Einsparung: 540 ms
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“' LPJ-Kalibrierung o

Dec 23 21:05:04 armadeus user.info kernel: Inode-cache hash table entries: 16384 (order: 4, 65536
bytes)

Dec 23 21:05:04 armadeus user.info kernel: Memory: 128MB 128MB = 256 MB total

Dec 23 21:05:04 armadeus user.info kernel: Calibrating delay loop... 199.06 BogoMIPS (Ipj=995328)
Dec 23 21:05:04 armadeus user.warn kernel: Mount-cache hash table entries: 512

Dec 23 21:05:04 armadeus user.info kernel: CPU: Testing write buffer coherency: ok

Dec 23 21:05:04 armadeus user.debug kernel: PM: Adding info for No Bus:platform

Dec 23 21:05:04 armadeus user.info kernel: net_namespace: 716 bytes

Dec 23 21:05:04 armadeus user.info kernel: NET. Registered protocol family 16

Einsparung: 134

q
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0
“‘ Alles zusammen....

&

4.891167]

4.891214]

4.891260] Welcome to the Armadeus development environment.
4.892067] armadeus login:

Mit Vereinfachung des Kernels: Startzeit=3.3 s
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0
‘.. Anderes System

Y

& UBootstart

Boot initial h—l _“ w Kernel copyin

ram
« Kernel

decompression

w Kernelinit
Boot Optimisé i

w FSmount

& Userland init
0 20 40 60 80

66 Sek » 8 Sek

Quelle: D. Doninelli: TX25-Fast Boot, EIA-FR 2011
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Und wie weiter ?

'V|ele Dlenstebelm AufStarten

NOR-Flash....
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nkeit !

wolfram.luithardt@hefr.ch
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