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A little history

UNIX was a research project until 1982.
Universities had access to the UNIX source code.

The Computer Sciences Research Group (CSRG) at the Un
versity of California Berkley (UCB) wrote much n& code.

The code s released on tapes calld8etrkeley Software
Distribution”, or BSD.
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BSD in the 80s

* UNIX was ported to the AKX, which required virtual memo-
ry support. The first widely distrinited UNIX for the VWX
was 3BSD.
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BSD in the 80s

UNIX was ported to the AKX, which required virtual memo-
ry support. The first widely distrinited UNIX for the VWX
was 3BSD.

The American Defense Adwnced Research Projects Admin-
istration (DARPA) wanted to update their nedvk,
ARPANET.

The nev protocols were calledihternet Protocols!
DARPA gavethe contract to BBN and UCB.

The first operating system to support the Internet Protocol
was 4.2BSD.
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But is it Open Source?

* UNIX is not Open Source.

e All work done at UCB was &ailable without licensing con-
ditions.

 The tapes contained both UNIX and UCB code, sy the
could only go to UNIX license holders.

* In the late 8%, the CSRG wked to «tricate the Ber&ley
code from the UNIX code.

e The results were released as tlerkeley Networking
Tapes’, Net/1 and Net/2.

* They were not complete operating systems.
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A free UNIX operating system

* In the early 90s, Bill Jolitz ported 4.3BSD to the Intel 386
architecture.
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A free UNIX operating system

* In the early 90s, Bill Jolitz ported 4.3BSD to the Intel 386
architecture.

 Some old CSRG members formed a conypeailed Berle-
ley Software Design, Inc. (BSDI).

e BSDI marleted a commercial operating system called
BSD/386, later BSD/OS.

e Bill Jolitz wanted a freeersion, and created 386BSD.

e Later, other people used this basis to create NetBSD (April
1993), FreeBSD (December 1993) and OpenBSD (Octobe
1995).
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Why such a secret?
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Why such a secret?

BSD developers are not commercially oriented.

No companies to magk BSD.

BSD is ‘for experts’, not so easy to use.

BSD lavsuit scared people fof
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The BSD vars
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The BSD vars

* In 1992, UNIX Systems Laboratories sued BSDI, catlg
copyright infringement.
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The BSD vars

In 1992, UNIX Systems Laboratories sued BSDI, caflg
copyright infringement.

The case was settled out of court in 1994.
BSD may no longer be called UNIX.
People are still afraid of litagion.
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BSD releases

e Continuous deslopment in theCURRENT branch, for deel-
opers only
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BSD releases

e Continuous deslopment in theCURRENT branch, for deel-
opers only

* Regular releases, calldRELEASE.
» Separate lg fixes to releases in tI&I ABLE branch.

BSD: The other Open Source Operating System 44 Gregy Lehey, 8 November 2000



BSD deszelopment model

« The BSD projects maintain a single gopf the system
sources for all releases.
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BSD deszelopment model

« The BSD projects maintain a single gopf the system
sources for all releases.

e Sources maintained by CVS, allmg easy updating and
baclout of changes.

e Sources include the complete operating system, not just th
kernel.

e CVS allowvs access to gnversion of aw file in a single tree.

* Clear deelopment model: complete project history isik
able.
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A CVS log: sysgkern/kern _exec.c

RCS file: kern_exec.c,v

Working file: kern_exec.c

head: 1.110

branch:

| ocks: strict

access list:

synbol i ¢ names:
RELENG 4_0_0_RELEASE: 1.107
RELENG 4: 1.107.0.2
RELENG 4_BP: 1.107
RELENG 3 4 0 RELEASE: 1.93.2.3
RELENG 3_3 0 _RELEASE: 1.93.2.3
RELENG 3 2 PAO 1.93.2.1.0.2
RELENG 3_2 PAO BP: 1.93.2.1
RELENG 3 2 0 RELEASE: 1.93.2.1
POST_VFS BI O NFS_PATCH: 1.99
PRE VFS BI O NFS PATCH. 1.99
POST_SMP_VMSHARE: 1. 99
PRE SMP_VNMBHARE: 1. 99
POST_NEWBUS: 1. 97
PRE_NEWBUS: 1.97
RELENG 3_1 0 _RELEASE: 1.93
RELENG 3: 1.93.0.2
RELENG 3_BP: 1.93
RELENG 2 2 8 RELEASE: 1.47.2.12
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A CVS log (2)

total revisions: 138; sel ected revisions: 138

descri ption:

revision 1.110

date: 2000/04/26 20:58:39; author: dillon; state: Exp; lines: +38 -29
Fix #! script exec under linux enmulation. If a script is exec’'d froma
program runni ng under |inux emulation, the script binary is checked for
in /conpat/linux first. Wthout this patch the wong script binary
(i.e. the FreeBSD binary) will be run instead of the |inux binary.
For exanple, #!/bin/sh, thus breaking out of |inux conpatibility node

Thi s sol ves a nunber of problens people have had installing |inux
sof tware on FreeBSD boxes
revision 1.109
date: 2000/04/18 15:15:18; author: phk; state: Exp; lines: +1 -2
Renpve unneeded <sys/buf. h> incl udes.

Due to sonme interesting cpp tricks in |ockngr, the LINT kernel shrinks
by 924 bytes.

revision 1.108

date: 2000/04/16 18:53:09; author: jlemon; state: Exp; lines: +6 -1
I ntroduce kqueue() and kevent(), a kernel event notification facility.
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Another CVS log

revision 1.152

date: 1997/10/06 09:58:11; author: jkh; state: Exp; lines: +41 -13
Hooboy!

Did | ever spamthis file good with that last commit. Despite 3

reviewers, we still nanaged to revoke the eBones fixes, TCL 8.0 support,
Iibvgl and a host of other new things fromthis file in the process of
paral l eli zing the Makefile. DOH! I think we need nore pointy hats - this

particular incident is worthy of a small children’s birthday party’s worth of
pointy hats. ;-)

| certainly intend to take nore care with the processing of aged diffs
inthe future, even if it does nean reading through 20K's worth of them

| might also be a bit nore careful about asking for nore up-to-date changes
before | ooking at them ;)
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The BSD license

* Written late, after separation from UNIX.
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The BSD license

* Written late, after separation from UNIX.
* The favest restrictions of 3Open Source license.
* A bone of contention in th€UNIX w ars’.
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The BSD license

Written late, after separation from UNIX.

The favest restrictions of anOpen Source license.

A bone of contention in theUNIX w ars’.

A good choice for embedded systems.
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The team

* The core team or core group controls the project with a
loose rein.

BSD: The other Open Source Operating System 57 Gregy Lehey, 8 November 2000



The team

* The core team or core group controls the project with a
loose rein.

 Committers are deelopers with direct write access to the
source tree.

BSD: The other Open Source Operating System 58 Gregy Lehey, 8 November 2000



The team

* The core team or core group controls the project with a
loose rein.

 Committers are deelopers with direct write access to the
source tree.

e Contributors are deelopers without direct write access to
the source tree.

BSD: The other Open Source Operating System 59 Gregy Lehey, 8 November 2000



The team

* The core team or core group controls the project with a
loose rein.

 Committers are deelopers with direct write access to the
source tree.

e Contributors are deelopers without direct write access to
the source tree.

* Many committers vark on more than one BSD project.
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Project coordination

e Communication primarily by mail.
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Project coordination

Communication primarily by mail.

Many special-purpose mailing lists.

Some deelopers communicate in real time witte.

Source update witGVSup or sup.
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The NetBSD project

e Founded in April 1993.

Goals:

* Architecturally clean.

* Highly portable.

* Highly interoperable.

o State-of-the-art security

e Core group of 5 members.

e Over 150 committers with direct access to source tree.
* How mary users?
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The FreeBSD project

Founded in December 1993.

Core team of 9 members, elected by the committers.
Over 200 committers with direct access to source tree.
Over 2 million users.

4 releases per year
4,000 applications in the "Ports Collection".
Release 4.2 in mid-Nember 2000.
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The OpenBSD project

e Derived from NetBSD in 1995.
* “Benesolent Dictatorshig’under leader Theo de Raadt.

e Approximately 115 committers with direct access to the
source tree.

 How mary users?

BSD: The other Open Source Operating System 67 Gregy Lehey, 8 November 2000



OpenBSD

* Portability

e Standardization.

e Correctness.

* Proactve scurity.

 Integrated cryptograph

» Largely developed by non-Americans.

» Has proen to be a estbed for‘tryptograply inside an oper
ating systen.
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Who uses BSD?
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Who uses BSD?

Yahoo! (FreeBSD)

Hotmail (FreeBSD)

IBM (Whistle InterJet, FreeBSD)

International Space Station (NetBSD)

(Censored) (OpenBSD)

Singapore Housing Deslopment Board (OpenBSD)
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Who uses BSD?

* Yahoo! (FreeBSD)

e Hotmail (FreeBSD)

e IBM (Whistle InterJet, FreeBSD)

* International Space Station (NetBSD)

e (Censored) (OpenBSD)

» Singapore Housing Deslopment Board (OpenBSD)
* Apple computer (MacOS X)
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Who uses BSD?

* Yahoo! (FreeBSD)

e Hotmail (FreeBSD)

e IBM (Whistle InterJet, FreeBSD)

* International Space Station (NetBSD)

e (Censored) (OpenBSD)

» Singapore Housing Deslopment Board (OpenBSD)
* Apple computer (MacOS X)

 Who knavs? (other embedded systems)

BSD: The other Open Source Operating System 77 Gregy Lehey, 8 November 2000



Apple

e Upcoming Apple MacOS X based on BSD.
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Apple

Upcoming Apple MacOS X based on BSD.

Apple’s low-level operating system (Darwin) is open source.
Changes in Darwin returned to FreeBSD.

FreeBSD changes (SMP) planned for inclusion in MacOS X.

Apple Developers hae commit access to FreeBSD source
tree.
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Security

* IncludeOpenSS. andOpenSH.
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* IPSec (OpenBSD as the first operating system to include
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* IncludeOpenSS. andOpenSH.

* IPSec (OpenBSD as the first operating system to include
it).

* Each team has a securityioér.
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Security

IncludeOpenSS. andOpenSSH.

IPSec (OpenBSD as the first operating system to include
it).

Each team has a securityioér.

Regular security advisories.
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Desktop support

BSD considered usemfriendly.

But it usesxactly the same desktop sofiwe as Linux.

Linux applications softare runs on BSD unchanged.
Apple’s MacOS X is based on BSD.
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Which BSD?
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Which BSD?

 Difficult to put the projects into a box.
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Which BSD?

 Difficult to put the projects into a box.

o All three projects produce high performance, portable, se
cure systems,u...

* FreeBSD for performanceThe power to sere”.
* NetBSD for portability: “Of course it runs NetBSD’

* OpenBSD for security:Three years without a remote hole
in the dedult install’.
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Current releases

* FreeBSD 4.1 was released in July 2000.

* FreeBSD 4.2 will be released in \nber 2000.
 NetBSD 1.4.2 s released in March 2000.
 NetBSD 1.5 in beta test.

e OpenBSD 2.7 ws released in June 2000.
 OpenBSD 2.8 to be released soon.
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Who supports BSD?

e Linuxcare and BSDi support FreeBSD.
e Linuxcare and \&@sabi Systems support NetBSD.
e Linuxcare supports OpenBSD.
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For more information

e http://ww. FreeBSD. or g/

e http://ww. Net BSD. or g/

e http://ww. QoenBSD. or g/

e http://ww. appl e. cont

e http://ww. | inuxcare.com
e http://ww. bsdi.com

e http://ww. wasabi . con!

This talk and slides arevalable at:
http://echunga.l em s.com au/KL/.
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