Embedding Junkie

Warner Losh
Symmetricom, Inc

Imp @freebsd.org
http:// people.freebsd.org/ ~imp/talks/ embed- junk.pdf


mailto:imp@freebsd.org

Releases

FreeBSD 2.2.8 + PAO
FreeBSD 3.1- SNAP
FreeBSD 3.4

FreeBSD 4.2

FreeBSD 4.5

FreeBSD 4.9

FreeBSD 5.2

FreeBSD 6.2



Hardware

Xx86 hardware on an ISA bus
Custom ISA hardware

High Precision Timing Systems
Lately Atmel AT91RM9200 based
hardware




Old- School Hardware

e Xx86 SBC

« 486, Pentium 166

* |SA add-In cards

* RS 232 monitor

| « CFin TruelDE

* Timing system

* FreeBDS 4, 5, 6

* 4U Rack mount

* http://www.timing
.com
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Newer School

New 2U combo system
Insert pictures here

Still x86 SBC
Pentium I, etc
PC

L ots of custom
H/ W

2U L wide
DIO

FreeBSD 4, 6




Sexy Instruments

* Xx86 SBC & DSP
c * |SA based
EEEl  « Pentium Il class
e Custom kb if
« Smple Instrument
* Easy to Use




Network Time Servers

* NTP Server

* PPS from GPY Rb
through Parallel

Port

* PPS, Irig, 5MHz

* FreeBDS5.2, 6.2




FreeBSD ARM System

*« 1U
* Hot Plug

* Low Power

* FreeBSD/ arm

*« AT91RM9200

« SD

* Network Update

* Modular

* Timing Systems

 Kwikbyte + 3
boards




Sample Boot

at91_mcif: Setting controller bus width to 1

5D CARD: 513277952 bytes

at91_mcif: Setting controller bus width to 1

mmczdR: <mmc or =d flash card> on mmco

mmc0: =zetting transfer rate to 30,000MHz

at3l_mci0: Setting controller bus width to 1

Trying to mount root from ufsiddewmmozdisla

warningi no time-of-day clock registered. system time will not be set accurately
Loading configuration files,

Entropy harvesting: interrupts ethernet point_to_point kickstart,

Starting file system checks:

Sdewsmmcsdidslay FILE SYSTEM CLEAM: SKIPPIMG CHECES

Adewsmmezddsla: clean, 142334 free (1538 frags. 17E07 blocks, 0,7% fragmentation

booty MAC E2:73:E4:693Ed:70

Default: Abootlkernelfkernel,qz,tramp
boot 1
EDE: debugger backends: ddb
KIDE: curtent backend: ddb
Copyright (el 1992-2007 The FreeBSD Project,
Copyright (o) 1979, 1980, 1983, 1985, 1988, 1989, 1931, 1932, 1933, 1934
The Regentz of the University of California, All rights reserwved,
FreeB5D is a registered trademark of The FreeBSD Foundation,
FreeBSD 7,0-CURREMT #6: Fri Mar 23 17:22:54 MDT 2007
impllighthousze;  tmpsimplobisfarnshpsinp FreeBSDdsrorsys KBI20%

CPU: ARMIZOT rew O (ARMITDMI core)

IC enabled IC enabled WE enabled LAET

1EEBA32E Bd-way Instruction cache

1EKBS32E Bd-way write-back-locking-A Data cache
real memory = 33554432 (32 MED
avail memory = 29581212 (28 HWB)
atmelarmi: <ATA1 device bu=> on motherboard
at9l_st0: <5T> mem QOxdffFEdO0-OxdffFfdff irq 1 on atmelarmd
at9l_st0: watchdog regisztered. timeout interwall max, B4 szec
at31_piod: <PIDA> mem QudfFFfF400-0xdfFEFSFF irg 1 on atmelarmd
at31l_pio0: ABSE: 0x60 0SR: O PSEi0x132001f ODSE: O
at91_piad: [FILTER]
at31_pioli <PIOB> mem OxdfFFFEQO-0xdfFFFFFF irg 1 on atmelarmd
at91l_piol: ABSE: Oxff338 0SE: O PSE:0x3fcO0ccy ODSRE: O
at91_piol: [FILTER]
at3l_pioZ2i <PIOCE mem OxdfFFFBO0-0xdfFFFIFF irg 1 on atmelarmd
at91_pioZ: ABSE: 0 OSE: Ox1cO000 PSE:OxFFFFcO?PF ODSE: 0x180000
at3l_piaZ; [FILTER]
at31l_piod; <PIOD: mem OxdffFFa00-0xdfFFFbff irg 1 on atmelarmd
at9l_pio3: ABSE: 0 0OSE: 0 PSE:0«<fFEFfFf ODSR: O
at31_pio3; [FILTER]
at31l_pmcoy <PHMCY> mem Qudffffo00-0xdffffcff irg 1 on atmelarmd
at91l_pmcOi Primary: 10000000 Hz PLLA:; 180 MHz CPU: 180 MHz MCK: B0 MH=z
at31_mcin: <MCI mmcssd host bridge> mem OxdffbdO00-0xdfFfB7FFF irg 10 on atmelarm
0
at31_mci0: [ITHREAD]
mmc0f <mncssd bus> on at9l_moid
at3l_twing <TWI> mem Qxdffb3000-0xdffbbfff irg 12 on atmelarmo
at9l_twity [ITHREAD]
iicbust: <Philip=z IZ2C bus> on at91l_twid
zetting cwgr to Oxladad
iichust; <unknown cardr st adde O
iic0f <IZC generic IA0> on iicbusO
iceel; <I2C EEPROM> at addr Oxal on iicbus0
ated: <EHAC> mem OxdffbcO00-0xdfFBfFFF irq 24 on atmelarm
miibus0: <MII bus» on ated
ukphyd: <Generic IEEE 802,34 media interface> PHY 0 on miibusz0
ukphytz  10bazeT, 10baseT-FIX,. 100baseTH, 100bazeTH-FDX, auto
tel: Ethernet address: B2:7¥3:B4:E3:6d:v70
tef: [ITHREAD]
art0: <DBGL> mem OxdFfFF2Z00-0xdfFFFEFF irq 1 on atmelarmd
artl: console (115200,n.8,1)
uartl: <USARTO> mem OxdffoOO00-0xdf Fc3fFf irg B on atmelarmi
uartly [FILTER]
uart2; <USARTL> mem Oxdffocd0O0-0xdfforfFf irg 7 on atmelarmd
uart2: [FILTER]

]
Adevsmmceddsle: DEFER FOR BACKGROUND CHECEIMG
WARMIMG: /mod waz not properly dismounted
Setting hostname: kbE20:x,
net,inet,ip.portrange,.first: 49152 -> 2000
atel: link state changed to DOWN
atell: no link ..iivivsesssass giving up
lad: flags=2043<UP . LOOPBACK RUMMING MULTICAST> mtu 16384
inet 127,0,0,1 netmaszk OxfFO00000
ated: flags=R843<UP, BROADCAST RUNMING  SIMPLEX MULTICAST> mtu 1500
options=8<YLAN_MTL
ether B2:173164:69:6d170
media: Ethernet autoselect [honel
status: no carrier
Additional routing optionsi.
hw,bus,devct]l_dizable: 0 -> 1
Mounting MFS file systems:.
ELF ldconfig path: Alib Ausr/lib Ausrdlibfcompat AusrA/H11REA1lib Ausr#localslib
Creating andfor trimming log files:.
Starting =syslogd,
May 16 22:28:41 =syslogd: Avardlogsmessages B 200K: Mo such file or directaory
May 16 22:28:41 kb920x =zyzlogd: restart
May 16 22:28:41 kb920x =zyslogd: kernel boot file is Akernel
Initial arm initialization:,
Additional ABI support:.
Starting snmpd,
Starting local daemons:.
Starting =shd,
May 16 22:29:05 kb320x sshd[306]1: Serwer listening on 0,0.0,0 port 22,
Starting craon,
Local package initialization:.
Additional TCP options:.
Starting inetd.
Starting background file system checks in B0 zeconds,

Wed May 16 22329323 UTC 2007
FresBSDAarm (kb320x) (thyul)

loging May 16 22330123 kb920: fscki AdewsmmozdOsle: MOT USIMG SOFT UPDATES. CAMM
0T RUM IW BACEGROUMND

May 16 223130123 kb920x facky

Maw 16 22:30:23 kb920x fsck: Adew/mmcsd0zle: UMEXPECTED IMCOMSISTEMCY: RUM fsck




