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Category Lines of code Percentage of kernel

machine dependent headers 1562 0.8
device driver headers 3495 1.7
device driver source 17506 8.7
virtual memory 3087 1.5

Other machine dependent 10970 5.4
routines in assembly language 3014 1.5
Total machine dependent 39634 19.6

# 1. Machine-dependent part for the HP300 in the 4.4BSD kernel[2]
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Type CPU Core Cache Size| Tightly | Memory | AHB Bus [Thumb|{DSP|Jazelle| Clock

(Inst/Data) | Coupled | Manage | Interface MHz **
Memory| -ment
Embedded |ARM7TDMI No No No Yes* Yes [No| No 133
Cores ARM7TDMI-S No No No Yes* Yes | No| No | 100-133
Intel StrongARM 16K/8K No MMU N/A No |No | No 206

ARM-based|[nte] XScale 32K/32K | No | MMU N/A | Yes |Yes| No 400
Processors
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Read Buffer 16KB
M s Instruction
Cache
IMMU
Intel® 5B
RS-232 19200/8N 1 DMMU strongARy® | LDaaCache
CPU 512-hyte
MiniJcache
Write
IPAQ 3630 Buffer General-Purpose
Interrupt o
Confrolier
Memory/ DMA Serial
Cantroller Controller e
LCD Interval Real-Time
Contraller Timer Clock

8] 1. Intel StrongARM-1110 11*,% N EJE B i 2 BUB)[4]

TAFH o AP ED AL 35k o B APRLEREE - % 16MB 3 CF

+ R B ARG 5B 425 (bootstrap loader) friiow B ift¥ (kernel
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* RS-232 @ fH ok i ﬁg] o

L R Intel StrongARM 206Mhz
SDRAM 32MB
FLASH ROM 16MB
i = MMU YES
SDRAM A= 45+ % 0x40000000
NetBSD £_7 # 3% YES
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STEPI. # cd /usr/src

STEP2. # ncftp ftp://netbsd.csie.nctu.edu.tw/pub/NetBSD/NetBSD-1.6.1/source/sets/

STEP3. /4 %|B~1¥ gnusrc.tgz ~ src.tgz ~ syssrc.tgz ~ sharesrc.tgz

STEP4. #-izi tarball i %] f# B I|/usr/src T




$3FBT 51 E4d (cross tool chains)
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STEPI1. # cd /usr/src
STEP2. # ./build.sh —m hpcarm —T /usr/cross tools # ® /usr/cross < ¥ f} {$ % 3fHF 5
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STEP1. # cd /ust/src/sys/arch/hpcarm/conf

STEP2. # /usr/cross/bin/nbconfig [IPAQ H ¢ IPAQ &5 < & T4
STEP3. # cd ../compile/IPAQ

STEP4.# /usr/cross/bin/nbmake-hpcarm depend all

STEPS.# gzip —c netbsd > netbsd.gz
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STEPI. # cd /ust/src/sys/arch/hpc/stand/binary/ARM
STEP2.# uudecode -p hpcboot.exe.uu >hpcboot.exe
STEP3. #- netbsd.gz #1 hpcboot.exe 4 | @ﬁ%}f] F 4 CF+

i
Befs  NPHEALE TR B RS 0 — B4V L A TPAQ 3630 + 2LiE hpcboot
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CANCEL

|HStDrage Cardy, v||netbsd.gz |

|[Compag iPAQ H3600 -|
root file system

d Cded (Crnd O nfs

|minirDDt.fs |

boot verbosely

[ ] boot to single user

[] ask for file name to boot from
break into kernel debugger

serial consale [10200 -

B2 Bisfes k24

H ¥ > serial console 5k =X H £ & » F]5 B w NetBSD A LCD 4 % F e/

A
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@ FreeBSD - [Cirl-Alt-F1] - ¥Mware Workstation
Fil: Edit Power gSnapshot ¥iew Windows Help

00 [ &8 B Snepshot &Reveﬂ I

FreeBSD

framebuffer: 248x328 type=5 linebytes=8 addr=-8xBB8BBBBRA
console = 2

cHBBAARE 11 58 B cB 11 54 BB cB 11 58 6860 cB 11 5c 68 ch
bfcBBBBB Se 45 BH1 cB BO B8 B B8 B0 B8 OO0 B8 00 BB GO0 B
[ using 935888 bytes of netbsd ELF symbol table 1
kernsize=Ax384888 (including Bxe44bB symbols)

Copyright (c) 1996, 1997, 1998, 1999, 28688, 2881
The MetB5D Foundation, Inc. All rights reserved.
Copyright (c) 1982, 1986, 1989, 1991, 1993
The Regents of the University of California. All rights reserved.

MetBSD 1.5W (IPAOQY #115: Sun Jul 8 23:47:12 JST 2881
ichiro@lets2:7aslocalsrc/src.union/sys/archshpcarm/compiles IFAQ

total memory = 32768 KRB

avail memory = 25116 KB

using 387 buffers containing 1748 KB of mMemory

MainbusB (root)

cpuB at mMainbusB: SA-1118 rev 8§ (S5A-1 core) DC enabled IC enabled HB enabled EAB

T

caipd at mainbush

=aostB at saipBd addr Bx98BBBBAB-Bx98BABRA1f

caostB: 5A-11xBSep 18 28:B8:48 ~netbsd: comB: 1 silo overflow, B ibuf floods

Sep 10 28:88:48 ~snetbsd: comB: 1 silo overflow, B ibuf floods

&You do not have VMware Tools installed.
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B8] 5.initarm()- /ust/src/sys/arch/hpcarm/hpcarm/hpec_machdep.c
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N stack
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] YES

[N
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] 6. pmap module f= UVM 2z_ & cribd 7% )

Foebo @S¢ BWP T - EE R i Bhe- B4 A set_cpufuncs()
iyt v A& fﬁf{ﬁﬁfu{’i FIETIEH T A E TP JJE BT G L o v ]y
PEARAERT o FA o A L EY R % (coprocessor) ij 4 ¥l

v T B - G CPU Sl Ah o FOR 2 S B AR prs T g 2T

TS

FHRITHARILE - A6 2G> 4o F aE 0 BAeRl P charm9 cpufuns
2.t 7 & §2 CPU 7 B crff 17 > 1§ 8 x> cache ~ “/]E TLB % % » “"Kg i 3%

7o 1‘*'»?‘% RS o Tt ek
RERJIL R LA RO L R PR G

R AP EBORBEZ L BRF € Er min()iz B L& gt o AR

EAGAEMTEER NG K 2 ekl

AT P v S AP - R~ g RIRBAE gL e R B T
FLpn € BV FARA LT o H P E Bph AT N A7 4 it ﬁ?ﬂi&é?&é«i&{i‘i configure()i%
cm%y%%%%%@Wﬁﬁ%ﬂﬁﬁﬁﬁxiﬁﬁ@ﬁﬁr%kaw%%

A J

O

Bl 7. main() 2 & »F et kAL

42 #% mAml
% NetBSD #Z> %75 ek ¥ Spds 42.5¢ i”\ﬁ} < p ¥ % fi 3R Z_ (autoconfiguration)
BRI DRAD U A& A A @ F PG AL R SR AR
FoABEERFANSAANT LR E- BAG 0 AR S5m0 Lavp R le
SBL F RS (attach) v R R eE oo Bl SRR B BT 50 e

e
)il
S

—:‘:/Q
MM EF 22T RF L iAFconfigizhi b - LHpdlef

g



struct cfattach foo _ca = {
sizeof(struct foo_softc), /* size of instance data */
foo _match, /* match/probe function */
foo_attach, /* attach function */
foo_detach, /* detach function */
foo_activate /* activate function */

I8

45 % 0¥ SpEAE5S b clattach B HE[6].
KRG @R R B T 907 0 Gl A § AR e § AP B

>t configure() s s A TR E 15 0 1% U Pk 7B BREs AR Ao 1t s 1 o

1

=

B8] 7. /usr/src/sys/arch/hpcarm/compile/ioconf.c

R o GEA PR FIReE AL 2 - BAcR 8 ki ‘F—E’}# )
A% &£ B H (device tree) » 1% ¥ #F<11& 3+ > 11 depth first search (DFS) 7 3% »
JEAHT R Boet el F 2 G B match() 3 R AT EFE R c B G
BLE mEREE > Bdocpu0o @ F R B AR > F 4o mainbusO ~ saip0 -

ipagbus0 ~ pcmcia0 o /iy K NS AF AL > — B 5 FITT hF F B R

Apg £ & o AP UE 8.7 ipaqeicO fr pemcial &7 i 2 ¥ B % ok BGRP o
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pemcia0 % B s 47 58 L A b 3N usr/sre/sys/dev KT 0 » ﬁfu'«‘?\;&‘v‘ - B
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B] 8. device tree traversal
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B 4o PCly » fp @ 73 &S Spdo 25 o doe Sepit > B et S E i en
Pl FBHEEARL > B FEhy S AN AT REAMER > FLF 0T o
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[1] http://www.netbsd.org/Misc/about.html, The History of the NetBSD Project.

[2] McKusick, Bostic, Karels, “Quarterman, The Design and Implementation of the
4.4BSD Operating System, “ Addison Wesley, 1996.

[2] http://www.netbsd.org/Misc/about.html, The History of the NetBSD Project.

[3] http://www.arm.com/armtech/core selection?OpenDocument, Core Selection
Guide.

[4] http://www.intel.com/design/strong/manuals/278240.htm/, Intel® SA-1110
Microprocessor Developer's Manual.

[5] http://ezine.daemonnews.org/200205/netbsdsrctree3.html, A Tour through the
NetBSD Source Tree - Part IlI: Kernel.

[6] “driver - description of a device driver,” NetBSD Kernel Manual.
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