\ gl
Net {BSD®

From roof to basement

- NetBSD Introduction & Status Report -

Hubert Feyrer <hubertf@NetBSD.org>

Ne BSD



Contents

« What does NetBSD look like?
« SO what is NetBSD?

* Introducing NetBSD:
Some Applications & Products

« NetBSD 4 and beyond

BSD



What does NetBSD look like?

BSD



NetBSD looks like ... KDE

@2 Control Center

[BEEE

File Wiew Help

Index rSgarch [Helg ‘

g

-[F File Browsing
+-i) Infarmation

£} Look & Feel
@ Metwork
+-54 Petipherals

2] The NetBSD Project - Kongueror
Location Edit ¥iew Go Bookmarks Tools Setings Window Help

24E4>N G0 FObhS dKAKXAD

E# Location: m hittp:Adwnina nethsd.argd

Welcome to the "KDE Control Center”, a central place to configure your desktop
environment. Select an item fram the index on the left to load a configuration module.

T ——— Welcome to the NetBSD Project R O e S
&bout the NetBAD Projest B S N B O] Enalsy - ; N
Security and NetBSD German s J
MetBSD Mirrar Sites Japanese Hosthame: becasse.cs.stevens-tech.edu
Current prajects System: HetBSD
o Platforms Release: 153 RC2
istribution : :
kachine: 13866
acorn2e
How to et MetBSD acorn32 Click on the "Help" tab on the left to view help for the
Latest release - 152 algor active contral module. Use the "Search” tab if you are
Supported hardware alpha unsure where to look for a particular configuration option.
Software for NetBSD amicia,
ami I
Support o
B arm3z2
T
Documentation and FAGS Ze_al:rulox
MetBSD Manual Paces = (54 file:t fjsct fpublic_html - K or
Mailing lists and archives T . . " . -
'S Fepositor % Location Edit ¥iew Go Bookmarks Tools Seftings Window Help
R LR col
Consultants for hire 2 = g i = fly =
T NetBSD is a free, secure, and highly p_ortable UNIX-like operating system dreamcast Q' 4;' @;@ @ u %J-ﬁ _&
Feport or cuery a b available for many platforms, from G4-hit AlphaServers and deskiop systems to E\fb_af_m - -
handheld and embedded devices. Its clean design and advanced features %‘;—3 E» Location: ﬁ file:/home/jschaumaspublic_html '|
Meta Information make it excellent in hoth production and research environments, and it is ;\'3;0 = ) N0 —=T == (A ] a
user-supported with complete source. Many applications are easily available. ) | ComputerScience 05573 CYE nat: s
Contributions to MetBSD hpcarm
Gallery and events Recent:Naws [More] hipcmips = e
is si hpesh omputersciq—
w . o Presentation: Scheduler Activation on MetBSD at Usenix 386 Lah @
Search this web site + MetBSD BOF Sessions at USENIX JunaBsk
+ Driver framework documentation rmacEek
«  Mew port-pinl O mailing list created macppe
—— + MetBSDupmppe: a port to Artesyn's FR/PPC board. mipseo

[Z1 -+ Shell - Konsole

D=TES

Session Edit View Seftings Help

| $ unane -a
MetBSD becasse.cs.stevens-tech.edu 1.5.3_RC2 MetBSD 1.5.3_RC2 (BOCKD #29: Wed M=
y 22 11:52:48 EDT 2002 JechaumaRan=tel ,cs,stevens-tech,edus /usr/sro/sys/arch
#1386 /compile /BOCK 1386

jasmin-1.061gz  jini-1.2-pko.tar.gz

SECURITY bt

rare me.png summer me.png wrule.gif winter me.png

25 ltems - 15 Files (6.4 MB Total) - 10 Directories

HAND

N wterm

@ Kohgueror

BSOWORIBAE @ 2

[ #eonsole

Shell - Konsole

06N 702




NetBSD looks like ... GNOME

er e gy e e e s e e ey

Histogram Astra 1200S:scanner File Edit Layout Arrange Prupemes Color  Mavigate Special Help
i L Q #0 g =

T 20 = & B

The...MP | X 0| untitied-2.0 (RGE)

File  Xtns 1o R image

D

=

U il N

Enhanced imag:

o |S= S [ 3 [ [

el

S hal R I P

T G [ | o

AN FOwY R EoeoO—

n
| e D f 00 e 1| Preview Astra 12005:scanner
File  Freferences  Wiew Help 138 em 1 t t
r | | | -~ | E : : :
#Sane optian: 19 12 I [EIEY; ||<| 3
e Color = coik o Hedrawll & [
P Flathied -
7y o “—"l A staroffice 5.1 - [Desktop] B
b ¢33 ‘ Ela ‘ BT Datel Bearbeiten Ansicht Extras Fenster Hilfe
==z I ; KT | E Cr,|ﬂ\e:f/fusr/\ocal/depotfpackages/staroffice~3j « 5@ | 3 W| & | = §| bl @‘ =i ﬂ gfg"fsg:“
4 - ol -2 ' |*\%ﬂ]lﬁl"fﬂl‘ﬂ|& re1005
‘ l ‘ H Hnd HNH14
O T 1 trbeitsverzaichnis @ QL‘
) ‘ = | Bookmarks LIl
hnin) > Explorer localhest #ufaaben Drucker einrichten
l\P FA Fl "l" El Ml E+& AdrelRbuch
B arbeitsplatz =] hs
[0 Arbeitsverzeichnis F 7] 7]
- (10 Beispiele Meue Nachricht  Neue Prasentation Neue Tabelle Meue Zeichnung
Bookrmarks
I(SDQ e Al ) &I Acguire Previes Cancel Previe % Gallery . - i o
- T & e I G
7 i Papierkorb L2 L2} B i
| Gnumeric: Results xis = " — e guer Text NeDu:;u};{nTewE = StarOffice Sun Micresystems
‘. File Edit View |Insert Format Tools Help [ :
b File  Miew é@
: " 2] =
O@@IG@.I%%@;II\'\DO| = < = & @& Termine
Helvetica - |12 B I | | = % First Back Mext Last hove | Zoomin
Ca—] ] - e
{elclolelr| & | H | 1 J Sheet 1
il ROM |
o . e
3 Total  CRC Invalid Mull | Vigl Mem Blackout ROM Echon gewuBt? -
4 304673 1845 1957898 D:: 9 5
= 5 A Total GRG Invalid Null Viol Mem Blackout Bo knnen Sie ein HTML-Dokument ohne Kopfzeile/FuBzeile drucken.
” [ | hd 304673 1845 19 57898 [}
| ‘ | Fur Formatierung won HTRL-Seiten wird eine Dokumentvorlage verwendet. Sollen
Docs N eim Ausdrucken von HThL-Seiten die Kopf- und FuBzeilen nicht gedruckt
Charll| Sheett [Charl2 |sheetz [ Sheels] B - i erden, mull die betrefiende Vorlage gedndert werden. Dazu gehen Sie auf den
I Sum=0 I Aeniininkt NDatei — Dnknmenhearlane Ll

/ [" Tips nicht mehr anzeigen
o Osurt| [ T BanTem \f:
@ | ﬁl o[ a | = J etBSD

817
_|Launch new window  Clear = .‘.:- L E \
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So what is NetBSD?
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NetBSD is ...

« A descendant of 4.4BSD Unix

* A “general purpose” Unix/Linux-like Open
Source Operating System

e Not Linux — NetBSD has its own kernel
and userland

A small core system that can be adjusted
for many purposes via pkgsrc: Desktop,
Web and Database servers, Firewalls, ...

e Secure and Performant, of course!

» Focussed on multiplatform portability

BSD



Features:

Hardware

Thousands of
packages via
pkgsrc

Many areas of
application

One Operating
System, 1 Source

Modern & Vintage
Hardware

More than fifty
Hardware

Platforms A\ {asn



Introducing NetBSD:
Some Applications & Products

BSD



NetBSD from roof to basement:

<— On Ailr

International Space Station,
on-plane systems

<«— ROOf

WavelLAN routers, surveillance
cameras, embedded boards

-— Office

Highspeed networking, desktop,
Embedded development

-— Entertainment

Various game consoles
and robots

-+— Basement -

Storage solutions, servers Net{SSD’




“Commodity” Networking:

e Various WLAN-Routers and Access-Points

by Allied Telesis, llJ/Root -
and Apple: ./%%/

L

« Seclarity's SiNic Router-on-a-card §

« Avocent KVM Switches S

« Surveillance- and Webcams by SGl,

Panasonic and Brains Inc. ’




Embedded Boards: PowerPC, MIPS

*MIPS - NetBSD/evbmips
Malta 4/5kc, Access Cube, AMD Alchemy,
Atheros, Meraki Mini

« PowerPC - NetBSD/evbppc
 Virtex-4 ML403 FPGA, Motorola Walnut,
Marvell, Plat'Home OpenBlockS

NetBSD'



Embedded boards: SH3/4, ARM

e Super-Hitachi - NetBSD/sh3
 CQREEK, Computes 7709, KZ-SH4-01:

 Mesa 4C81, Gumstix + peripherals,
Technologic Systems' TS-7200, ...

» Speaking of ARM ... NTBSD



Of course It runs NetBSD!

# dresg

Net BSD 3. 0_BETA (TS7200) #57: Mon Aug 8 00: 34: 41 MST 2005

jof f @ayan. wi fi.hone:/hone/j of f/ Net BSD-t oast er/ obj /sys/arch/ evbarni conpi |l e/ TS7200
total nenory = 32768 KB

avail menory = 28196 KB

mai nbusO (root)

cpu0 at mai nbusO: ARMB20T rev O (ARVDTDM core)

cpu0: DC enabl ed | C enabl ed WB enabl ed EABT

cpu0: 16KB/ 32B 64-way | nstruction cache

cpu0: 16KB/ 32B 64-way wite-back-I|ocking-A Data cache

epsocO at nai nbusO: Grrus Logic EP93xx SoC rev EO

epsocO: fclk 200.03 Mz hclk 100.01 Mz pcl k 50.01 Mz

ohci 0 at epsocO addr 0x80020000- 0x80020fff intr 56

epcl kO at epsocO addr 0x80810000- 0x8081008f intr 35

epe0 at epsocO addr 0x80010000- 0x8001ffff intr 39

epe0: MAC address 00:dO: 69: 4f: af : 76

ukphyO at epeO phy 1: Ceneric | EEE 802.3u nedia interface
ukphy0: QU 0x0010al, nodel 0x0021, rev. 9

ukphyO: 10baseT, 10baseT-FDX, 100baseTX, 100baseTX- FDX, auto
epconD at epsocO addr 0x808c0000-0x808cOf ff intr 52

epconl at epsocO addr 0x808d0000- 0x808d0f ff intr 54

epconi: consol e

ohci 0: CHCO version 1.0

usb0 at ohci0: USB revision 1.0

uhub0 at usb0

uhubO: QG rrus Logic OHO root hub, class 9/0, rev 1.00/1.00, addr 1
uhubO: 3 ports with 3 renovabl e, self powered

tspl dO at mai nbus0: Technol ogic Systens TS-7200 rev C, features Oxl
tspl dO: junpers 0x7

tspl dO: board tenperature 21.93 degC (71.48 degF)

isa0 at tspld0: PC/ 104 expansion bus

tsdio0 at isa0 port 0x100-0x107: Technol ogi c Systens TS-D (24
toasterlcd0 at tsdio0: 4x40 text-node hd44780 LCD
toasterlcd0: using port C bits 0-7 as DBO- DB7

toasterlcd0: using port B, bits 0-3 as RS, WR, EN1, EN2

wsdi spl ay0 at toasterlcd0 kbdnux 1

wsmux1l: connecting to wsdisplayO

toasterO at tsdioO: internal toaster control outputs
toasterO: using port B, bits 4-7 for front panel LEDs
toasterO: using port A bit O for nagnetic latch

toasterO: using port A bit 1 for burner el ement

wdcO at tspldO: on-board Conpact Fl ash socket

atabusO at wdcO channel 0

Lonet o1 sensor s0: using Signal D10 for Loast down Sensor #!1 [bin/sh _

ikbioug usi g i'cz)?’E?'tSQATX%%Z?D%E’hL‘n’LeFaSeiof’”LL?EFeve| knob # 1 USIF/ | Ocﬁl /'bin/t oagt : o -
ﬁkbdo:aconggitiegzeﬁo\rf\:di rs“rj)lxayo SySCt -W W. t Oa.St erv. rmgnet I C_ at ch=

EEEE; atChluzggS E‘-:e?:\:erilc USB Hub, class 9/0, rev 1.10/1.00, addr 2 # User pr esses t OaSt I ever dOV\n nOW' "

U devo al b port 1 conf{guration 1 i nterface 0 | sysctl -w hw toasterO.burner_elenment =1

Lbido 8t uhi dov: & modi frer keys. 6 key codes o O sl eep 60

ﬁg: agrﬁbgbgigpg:;\s’el?;ector PIO transfers, LBA addressing SySCt I -W hW t OaSt er O bur ner_el enent = O

ﬁg g??vg&sugggrfgl b (1)6n2§:d,4’ Gg\;eﬁbdglg byt es/ sect x 1000944 sectors SySCt III -W hW t OaSt er 9 rragnet i C_I at Ch:O \f:
ﬁtggi:a::oﬂlégggi rr:gxti wsdi spl ay0 echo Toast is done! NetBSD

boot devi ce:
root on wdOa dunps on wdOb



You can, too!

Embedded development and
crosscompiling:

e Build a crosscompiler:
bui I d. sh -m evbarm t ool s

e Cross-compile the NetBSD system:
buil d.sh -m evbarmdi stri buti on

e Cross-compile the X Window System:
buil d.sh -m evbarm -x distribution

* Cross-compile a NetBSD kernel:
bui l d. sh -m evbar m ker nel =TQASTER

BSD



High-Performance Networking:

Internet Land Speed Record 2004

1831GB

IN 1 hour
=4.3GBit/s

Q952M
F95aM
FI61M
ety
5971M
4976M
3980M

2955M —
19901 —
995M —

oM —

19 21 23 g 11 13 15 17
| 1 1 | 1 | 1 1 1 1 1 1 | 1 1 | 1 1 | 1 1 | 1 1 | 1
Single stream record
19 21 23 g 11 13 15 17

L 100

Q0
80
o
2]
G0
40
30
0
10
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High-Performance Networking:

e ForcelO Ethernet Switches:
Up to 1260 1Gbit or
224 10GBIt Ports

 Brocade Rhapsody SAN Switches:
sold by HP, IBM, Dell, ...




Office Apps

Firewall solutions by Dubbele and

conceptO4

-
*Ricoh & Savin AT HM " "—=“4
fotocopier/printer/ } T ¢
fax/scanner N T

*Thin clients - DEC DNARD “Shark”, IBM
NetWork Station, Precedence Netmanager




Desktop use

« KDE, GNOME, you name it

* Flash support via nspluginwrapper, to use
Linux-Flash-Plugin with native Firefox

* Native OpenOffice.org

* 3D hardware support starting to evolve,
eye candy like Compiz works with ATI
cards.

Problem: lack of documentation and
support by hardware manufacturers!
(Hi Adobe, nVidia & AMD/ATI!)

BSD



In other Operating Systems:
* Apple's Mac OS X - userland tools,
ip6config

e Castle's RISC OS uses parts of NetBSD's
networking subsystem

 PSO offers a port of NetBSD's TCP/IP stack
to VxWorks

« QNX uses the TCP stack and various
userland commands (ftp, libsocket, ...)

 Probably many others — TELL US!

BSD



Entertainment

« Game consoles: Sony PSP and many PS2
games use NetBSD's
TCP/IP stack via the
EEnet (Emotion Engine)
library

« Robots: ITR and MiRai RT with NetBSD-
based SpeecysOS




Storage & servers

e TeamASA's NPWRserver
e... and many others
via Wasabi Systems

elodata's Landisk (SH4)
and compatibles: Plextor
PX-EH16L, PX-EH25L
and PX-EH40L

... plus of course the usual Intel, AMD,
Alpha, UltraSPARC, etc. based servers to
which NetBSD was ported!



NetBSD 4 and beyond
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NetBSD 4
ETA: Early May 2007

Changes:

* Improved platform support
« Kernel changes
 Networking improvements
* Filesystem works

Daily beta builds from ftp.NetBSD.org
in /pub/NetBSD-daily/netbsd-4

BSD



NetBSD 4 - Platform support

 evbmips: Alchemy Aul550 processors
and DBAuUl550 board, 4G Systems MTX-1
board (MeshCube / AccessCube),
Plat'home OpenMicroServer (OMS-
AL400/128)

 evbarm: Arcom Viper, Atmark Techno
Armadillo, Linksys NSLU2 (a.k.a. "Slug")
NAS, Gumstix, I-O DATA HDL-G, Certance
CP-3100

« NEC's MIPS based EWS4800 workstations
e Support for Xen3 DomU and DomO, HVM .

BSD
\



NetBSD 4 with Xen 3.0.4 & HVM

b partitions:

# zize offzet fstuype [fzize bzize cpassgs]
d: 419432040 0 unused 0 0 # ([yl, 0 - 20479)
er 41913522 B3 HTFS # (Cyl, (%= 20465%)

dizklabelt boot block size O
dizklabel: super block size O

rap# dd if=/devr/zero of=/dev /rvndid
“L3EF09240 records in

Z709140 records out

[®] HYMXEN-test

Micaslt

8 g
*» Windows

Collecte
d'informations . o
applications

Mise a jour
dynamique

s d'adrninistration noLye, e
Préparation de déploi it rh ies de hau
I'installation

Fin de [installation
dans environ :
25 minutes

Fin de l'installation.. .

[ |

Fhusy 1.2

Une meilleure disponibilité des

et ameélio

3E0EK pause 05 000 0,008 ntpd
1196K ttyin 0:12 0,008 0,008 xentop
3292K select 0:10 0,008 0,00 xterm
240k, CPU 008 0,008 0,00% top
ohs roo (] b4k 118EE ttyin 0:08 0,008 0,00% xentop
9421 bouyer 3 0 428K 1284K ttyin 007 0,008 0,008 systat
24519 root 2 0 B48K 3292K =elect 007 0,008 0,008 xterm

|E|xtem1

nt.;p "

2 domainz? 2 running, O blocked. O paused, © crashed, O dying, O shutdown

Mems 3144684k total. 1099272k
NAHE I

F
WED

i)

524288 16,7 ro limit g

0 0 0 0 0 0 0 0
test —-—- r 470 84,7 532362 16,9 b40672 17,2 4

0 0 0 0 0 0 0 0

apportar
bile

= Tepeat header Sort order Nuit (]

- uFl
=leeping, 1 on processor
ice, 8,0f system, O0,0% interrupt, B7.1% idle
OM Exec, 360M File, 14M Free

ays .

FES STATE TIME  WCPU CPU COMMAMD

G42M RUM 21:51 27,98% 27.98% gqemu-dm
18M syncer Zlrd2  1,27% 1,27% [ioflush]
E31EE =elect 323 0,208 0,20% sshd
18M aiodoned 28:26 0,008 0,00% [aiodoned]
E536K netcon 21351 0,008 0,008 <pythonz,4>
3Bk, select 037 0,008 0,008 zenstored
184 1fswrite 028 0,008 0,00% [1fz_writer]
240K zegment 0:24 0,008 0,008 1fz_cleanerd
18M pgdaemon 024 0,00% 0,00% [pagedaemon]
18M phyziod 0:18  0,00% 0,00% [physiod]

NetBSD'
\



NetBSD 4 - Kernel

 tmpfs — memory efficient ramdisk

 Added VFS hooks interface and simplified
NFS exports list handling

« Stateful read-ahead algorithm

e Switch bufqg strategy on the fly
 firmload(9) API for loading firmware
« Multiboot support (GRUB)

« ISCSI target (server) support

« W~ X support via paxctl(1)
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NetBSD 4 - Networking

« agr(4) for link aggregation

« Common Address Redundancy Protocol
(CARP) support added

» Bluetooth support was added
 tftp(1) has multicast support

« Support for Explicit Congestion
Notification in the TCP/IP stack

* API for TCP congestion control algorithms,
selectable via sysctls

BSD



NetBSD 4 - File systems

 UDF file system support for optical media
and block devices like harddisc partions
and vnd's.

« Support for System V Boot File System

« pam_afslog(8): Obtain AFS tokens from
Kerberos5 credentials and create process
authentication group

« SPARC can now boot with / on a
RAIDframe mirror-set

* puffs - Pass-to-Userspace Framework File

System -

\



NetBSD 4 - MiscC

*mail(1): Got MIME and multi-character set
handling; command line editing, thread
support, and completion.

e veriexecgen(8) for easy and fast
generation of Veriexec fingerprints

* proplib(3) API for sending property lists
to/from the kernel using ioctls

e ... besides many updates of 3rd party
software, imports of external projects and
drivers, bugfixes, security updates, etc.

BSD



NetBSD-current
Will eventually be the base for NetBSD 5

Changes:

e SMP with 1:1 threading (no more
Scheduler Activations), fine-grained
locking (no more Big Lock)

« POSIX Asynchronous 1I/O, Direct I/O

 Improved PUFFS & FUSE compatibility

* SSH-FS, Plan9 filesystem (via puffs)

* Apple HFS+ support

Daily builds on ftp.NetBSD.org in
/pub/NetBSD-daily/HEAD BSD



Thanks!

Questions?
www.NetBSD.org

Hubert Feyrer <hubertf@NetBSD.org> w—
\



