sk Mr. Protocol

by MICHAEL O'BRIEN

“The three ex-patchkit coordinators
were all in agreement that the patchkit
had to die.”
—Jordan K. Hubbard, FreeBSD

Web Page

“How can you people sleep at night?”
—Bill Jolitz, to the Berkeley CSRG

“Good luck!”
—Original UNIX Version 6 installation

instructions, and stll a valid sentiment

Mr. Protocol Goes to the Toy Store

Looks like an X Window scssion
running an NES server!

A: Too right. This is the legacy of
the people who gave Sun its start. How
did that come about? Good question.
Excellent question, in fact. Let’s take a
look.

Mr. Protocol has held
forth often (“Too often!”
you cry. Tsk, tsk.)} on the
carly days of the ARPA-
NET. The net was origi-
nally started so thar the
recipients of ARPA's
largesse could share com-
puting resources and
information, in the days
when “computing re-
sources’ meant multimil-
lion-dollar mainframes, of
which you had only
one...or two, if you werc
very big and/or very rich.

However, in those evo-
lutionarily healthy days,
there was a great diversity
of species. This diversity
had its good and bad
points. It allowed for the
exploration of many more
hardware and operating
system innovations than
are commonly explored today. It
allowed for the invention of a great
number of the staples of today’s
Internet, such as mailing lists and
anonymous ftp repositories, in a non-
homogeneous environment. It allowed
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very little actual research software to
be exchanged, except among sites thar
happened to have chosen the same
mainframe platform. All too often, the
choice of mainframe was madc on the
basis of which mainframe manufactur-
er was most desperate for the educa-
tional marker that year.

Finally, a number of researchers and

at least one ARPA program director
became convinced that the best way to
further the research interests of the
community as a whole was to create a

common operating environment. At a
committee mecting of ARPA research-
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ers, it was decided to make the UNIX
operating system, running on the
DEC VAX, the “standard” research
platform, in the sensc that ARPA
would fund an organization to remedy
deficiencies in the software.

This did not mean that ARPA was
going to pay for a tape librarian or a
batch system. These arc researchers
weTe talking about,
remember, What ARPA
paid for was a general
souping-up of the operat-
ing system, together with
an implementation of the
(then relatively new)
TCP/P Internet proto-
col stack.

Many people believe
that the Berkeley imple-
mentation of TCP/IP is
the only one ever writ-
ten, aside from the
AT&T STREAMS
implementation, mainly
because most people have
never seen another one.
But at abour this time,
BBN wrote its own
‘I'CP/IP implementarion,
under another ARPA
contract, and there were
more than a few folks
who felt that, on the
whole, this implementa-
tion was the better one. No one will
ever know, since no real bake-off was
ever held.

ARPA felrt that paying for two com-
peting implementations was a bit too
evolutionary and told everyone to get
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together and pick one. Deadlock was
the only resulc, and ARPA picked
Berkeley. Its Berkeley Software
Distriburtions, known as BSD UNIX,
predated this contract and had pur
Berkeley on the map as a significant
player in the UNTX marker. Of course,
this was partly because Berkeley had
found it necessary to support 70
simultaneous users (though not well!)
on a single PDP-11/70 minicomputer,
which in turn resulted in significant
work on the streamlining and stabiliza-
tion of UNIX.

Long, long ago, in a start-up far, far
away, there were a bunch of filmmakers
and special effects wonks who decided
that, if money were no object, they
could by golly build the best special
effects and postproduction facility that
man had ever seen. They quickly de-
cided that Xerox PARC had had the
right idca years ago, with its invention
of the personal computer, not to be
confused with the travesty of the same
name perpetrated by IBM and Micro-
soft. These folks wanted virtual memo-
ry and a real multitasking operating

system, becausc that's what theyd all
grown up with in the universities. MS-
DOS was to laugh, if you werent so
busy crying, or doing less mentionable
things.

Three Rivers Computing—in Pitts-
burgh, of all places—looked like the
only place building real workstations
for money at thart point, Xerox having
refused to cease contemplation of the
wonders of selenium long enough to
actually sell any workstations. This was
a spin-off of technology developed at
Carnegie Mellon University, which had
evolved a rather lenient, if odd, policy
on patents as a result of a graduate stu-
dent having developed a best-selling
text-processing system and refusing ro
give it to the university. The student
got rich, and the university avoided a
defear in court,

Three Rivers developed a rather
nifty-looking workstation called the
Perq. The filmmakers, working provi-
sionally from a company called Sprock-
et Systems, bought a bunch of them.
The lead programmer figured out how
to change the screen bitmap so thart the
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workstations labeled themselves “Jerq.”
Pascal was not a rampaging success as a
system programming language.

This left Sprocket Systems in a sad
state, with a bunch of money down the
tubes. They decided to roll their own.
But not alone. Being probably the only
real customers Three Rivers ever had,
they had had enough of “alone.”

Sprocket formed a partnership with
the fledgling Sun Microsystems Inc.,
which had in turn glommed on to a
board designed at Stanford for its
Stanford University Network, or SUN,
project. The board was nice for its time
but had no software. Sun and Sprocket
joined forces, with Valid Logic Systems
adding programming muscle, being
themselves desperate for a platform on
which to run their CAD/CAM design
Systt:m.

Software was rocky in those days, in
large part because the T/O controllers
available were equally flaky. Originally,
the test versions of the OS were down-
loaded over serial lines and used those
same serial lines as a pseudo-disk. This
was, to put it charitably, slow. But it

Searching For
UNIX Tools?
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PinQuik allows the user to build menus, forms and pancls, quickly and easily.
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was cnough to get running,

The most famous of the initial
principals of Sun Microsystems was
Bill Joy, who up until that time had
been a graduarte student at Berkeley,
where he was the most prolific coder
on the ARPA/Berkeley UNIX project.
The software and most of the thought
processes went with him ro Sun.

Sun kept on rolling, and so did
Berkeley, but ARPA’s work had essen-
tially been done in the finest style—the
sales of research machines slipped away
from DEC and its VAX architecture
and moved to Sun. Sun never enjoved
quite the dominance in the education-
al market that DEC did in its day, but
to be fair, DEC peddled three different
architectures—the PDP-11, the VAX
and the DECSystem-20 (known in its
earlier incarnation as the PDP-10).
Sun marketed several different archi-
tectures but only one OS and made
the OS as interoperable as possible. In
trying to make one system be all things
to all people, they did succeed in nar-
rowing their base somewhat, so that
companies such as HP could caprure
significant minority market share—
along with such folks as IBM and
DEC, once they woke up and sniffed
the Folger’s.

Betkeley kept on rolling too, but it
seemed less and less relevant. Mind,
there were some retro folks out there.
One gent named Bill Jolitz insisted on
folding all of the major BSD develop-

" ments for the VAX back into a PDP-
11 platform, for example, which kept
at least some PDP-11 systems running
long past the point when rational peo-
ple would have phased them out.

Mr. Protocol has never known a
single instance of an educational insti-
tution making anything like a rational
decision on capital equipment, howev-
cr. They seem to be constitutionally
incapable of it, which is doubtless why
state legislators delight in slashing the
budgets of such institutions. So, far
from developing strong constituencies,
they in general scem to make ever-
more dramatic and capricious deci-
sions. As the bottom layers still have to
get the work done, this has resulted in
some of the most amazing resuscita-
tion efforts in the history of computer
science.

AN OBVIOUS PROBLEM:

Your business applications
aren’t running at peak efficiency,
so you're losing time,
customers, and money.
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Eventually, ARPA decided that the
Berkeley UNIX project had served its
purpose, at least as far as ARPA was
concerned, by providing technology
sufficiently mature for it to be picked
up by the industrial community and
conunue under its own head of steam
in the commercial arena. This is, in
fact, a significant success for ARPA,
and one that should not be underrared.
This is how technology transfer is sup-
posed to—and scldom docs—work. The
Berkeley Computer Systems Research
Group, unable to obtain funding as a
consortium for UNTX-related research,
disbanded after delivering 4.4BSD, its
final product.

Somewhere along the way, though,
Bill Jolitz had had some fun. It had
alrcady been noted that Berkeley had
hammered on so much code that very
little of it bore any resemblance to the
code originally produced and licensed
by AT&T. In fact, only about six of the
hundred or so modules making up the
kernel of the operating system still con-
tained code that could be considered to
be “encumbered” by the AT&T lic-
ense. Mr. Jolitz wrote new versions of
those six modules, and proceeded to
wow a Usenix Association meeting by
showing off Berkeley UNIX running
on his Toshiba laptop. This display of
an airplane-capable UNTX was a great
crowd-pleaser. It finaily gave some peo-
ple an idea of what they could do with
all those cheap boxes they had sitring
around that could run only onc pro-
gram at a time, a program whose ker-
nel had to fit into 640 KB of memory,
at that. They could run UNIX on it,
instead.

Several things happened at once.
First, a whole bunch of people no one
had ever heard of suddenly started
writing a whole lot of code. Whar kind
of code? Mr. Protocol is glad you
asked.

He¢'s glad because there was an
immediate dichotomy. On the one
hand, we had a whole bunch of loosely
associated people who believed that
Richard Stallman’s GNU Project was
too right-wing. GNU software is
bound by the GNU “copyleft,” which
is actually a perfectly standard and per-
fecty legal copyright that insists that
anyone who passes along software

24

derived from GNU software musr also

pass along the source code to that soft-
ware. This has resulted in some very
peculiar attitudes on the part of a large
number of otherwise normal people.

It is a commonly acknowledged fact
that organizations in late 20ch-century
America are not, in fact, run by the
officers supposedly elected or appoint-
ed to this duty. They are run by their
lawyers. Tt is almost always the case
that any corporation, university ot
other public body will invariably do, or
not do, whatever its lawyers tell it to
do, or not do. Sun Microsystems, for
example, originally expressed the intent
to submit its reworked memory man-
agement code back to Berkeley for
inclusion in the Berkeley release, as a
token of appreciation for all the soft-
ware they took, that got their company
off the ground. Ha, ha. Only a short
time later, when BBN looked like it
was willing to pay any amount of
money, under ARPA contract, for the
source code to Sun’s version of UNIX,
Sun turned them down flat, on the
advice of their lawyers. It wasn't until
ARPA quictly informed Sun that such
an artitude would resule in No ARPA
Dollars Going to Sun Ever Again that
the lawyers were overruled and in-
structed to forge a source license.
(Berkeley eventually adopted the mem-
ory management policy from CMU’s
Mach operating system.)

Lawyers are people too. If you ever
doubt this, please note that no lower
life form has ever exhibited such a wide
range of demonstrably irrational or
inconsistent behavior. The Law is
whatever the courts say The Law s,
and lawyers make most of their money
by guessing whar the courts will say in
the future. Like all prognosticators,
they are out of their depth when pre-
sented with anything new and original,
such as the GNU copyleft.

‘The lawyers in most organizations
never hear about the copyleft. Most
PeUPlC are too smart ever to give Ehﬁm
a look at it. In some of the remaining
organizations, the lawyers think the
copyleft is a copyright, and say that it
means what it says it means. The
remainder of the organizations are told
by their lawyers that the copyleft might
as well be written in Urdu, and thar the
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courts are going to decide what it
means by casting chicken bones, and
that they should stay the hell away
from anything remotely resembling
copylefted software, so there.

The interesting result is that the
people working on this new, funky,
PC-bascd free UNIX stuff decided
early on that they were sick and tired of
encumbrances. Any encumbrances.
And so was created 386BSD, a freely
available UNIX lookalike system for
IBM PC clones.

Of course, there was a little more to
it than that. Quite a bit, in fact. In the
absence of a copyright o7 a copyleft,
except for the original copyright of the
Regents of the University of California,
a for-profit (for immense profic, its
founders sincerely hope) company was
founded to support and sell it, with the
cooperation of the remaining CSRG
members at Berkeley (some of whom,
not being entirely dim, percetved a way
to cash in on their expertisc). This
exercised Mr. Jolitz no end, resulting in
one of the more hair-raising exchanges
ever seen at a Usenix. Mr. Protocol, in
fact, had never seen anything like it
since the day when Jeff Schriebman got
up in front of the entire UNIX Users’
Group, all 200 or so of them, and
announced that he was actually in busi-
ness to support UNIX for money. This
blatant commercialism and self-promo-
tion appalled everyone present and
quite naturally made the president of
the users” group livid with rage. UNIX
was a research tool, and commercialism
in the academic arena was anathema
and would obviously result in the ruin
of the group.

At the Berkeley BOF scssion, Bill
Jolitz stood up and stunned the audi-
ence and CSRG members alike with
his opening question: “How can you
people sleep at night?” To which Keith
Bostic replied, “What?” Bill repeated
the question, and went on to castigate
the entire CSRG for taking what Bill
regarded as the best free software effort
anywhere and subverting it to their
own personal profit, by permirtting
BSD Inc. o make off with the software
and attempt to earn a skazillion dollars
from it. The CSRG members pointed
ouc that 4.4BSD was stll in process
and that they were carnestly going to



try to come out with an unencumbered

version of it. In the end, this did not
quitc happen. The final, unencum-
bered version of 4.4BSD, called
“4,4BSD Lite,” is not a bootable oper-
ating system.

At a loss, as usual, on how to cash in
on anything as far removed from tele-
phones as UNIX, AT&T eventually
spun off a subsidiary, UNIX Systems
Laboratories, to deal with it. USL was
acquired in fairly short order by Novell,
which had apparently decided if you
can't lick "em, buy ’em out. Novell
quickly noticed that this bunch calling
themselves BSD Inc. was selling some-

thing, that sure as heck looked like what

they'd just paid a boodle to get the
licensing rights to. Negotiations and
court appearances alternated in a slow
and stately dance, until Berkeley finally
solved the problem by issuing its final
product, 4.4BSD), which all sides
agreed had no cncumbered software in
it anywhere. It looked very dicey there
for a while, though.

For whatever reason, after releasing
Version 0.9 of 386BSD, Bill Jolitz
effectively disappeared from the scene.
He spent considerable time rewriting
large portions of the operating system,
but no newer release ever appeared
from him. An ad hoc group started to
pull together via the Net to handle
matters in the interim. This ad hoc
group shortly split into two ad hoc
groups, each with a different focus. Mr.
Protocol has mentioned both of these
groups in a previous column. One
effort, called NetBSD, is devoted to
porting 4.4BSD) to every platform in
sight, including Suns as well as PCs.
The other effort, called FreeBSD, con-
centrates on platforms based on the
Intel x86 chipset, thar is, on PCs and
PC clones.

Both operating systems have been
substantially rewritten since Jolitzs
original efforts, to incorporate
4.4BSD), the final Berkeley software
release. The impetus to port the system
to the Intel platform was Jolitss,
though, and Mr. P. sends him a crate
of Big Stuf Ding-Dongs.

This story would not be complete
without mention of a significant paral-
lel development. Linus Torvalds, not
content with basking in the balmy
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atmosphere of his native Finland,
apparently spent many dark winter
nights writing a lookalike version of
AT&T’s UNIX System V Release 4
(SVR4). This package, called Linux, is
the latest entry in the juicy operating
system wars that keep the Berkeley and
AT&L camps amused for hours and
hours by lobbing overripe fruit at each
other.

More significantly, software is trad-
ed back and forth between the two
camps. Sun’s Solaris product also repre-
sents a blend of BSD UNIX and
System V, but it must be noted that
this was a shotgun marriage and result-
ed in a single product. Linux and
NetBSD/FreeBSD remain very distinct
products, and the requisite amount of
fruit-lobbing is competently handled
by both sides. It is perhaps surprising,
then, how few people enter into the
spirit of good old wholehearted inter-
nicine warfare and how many people
pragmatically borrow vital code back
and forth between the two systems.
Furthermore, the systems make an

sLinux.is-available by consulting::

- www.linux.org. FreeBSD’s home
_page is at www.freebsd.org, and
-NetBSD, while lacking a Web
“page, is available for anonymous
- {tp at fip.netbsd.org. Linux and
__FreeBSD are avaﬂabie on CD- ROM
3 from AT

"_154? Plke-Lane Ste 260

Walnut Greek, CA 94596

. Phone: (510) 674-0783

- FAX: (510) 674-0821.

- Email: info@cdrom; com TGN
Web: http/wwweedrom.com/

3 "NétBISD.:(EIiS well as FreeBSD and
Linux) is available on’ CD ROM:
from:

F‘.U.--Box 30370
‘Flagstaff, AZ 86003-0370 .
Orders: (800):800-6613:
Phone: (602) 526-9565
- FAX: (602) 526-9573
sEmail info@infomagic.com:. ..
- Web: hitp//wwwiinfomagic.cony -
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effort to provide a compatibility mode
in their kernels to run binaries created
for a different favor of UNIX.

The most interesting feature of
these systems is their cost. Powerful
Pentium workstations cost about one-

fourth to one-fifth as much as an
cquivalent Sun product, but the
Pentium running a free UNTX clone
can communicate with the Sun not
only via standard T'CP/IP services such
as Telnet and FTT, but also via NFS
and NIS. In fact, these systems arc
already finding their way into cracks
and crannies of the commercial world,
often as Web servers and firewalls.
And, since the source code is unen-
cumbered and freely available, the hal-
cyon days of self-maintentance and
source code hackery are returning in
FOl'Ce asa \Vhf)le new gt‘ncration ﬁn.’l“}r
gets its hands on UNIX source code.
This is a frightening thought, actually.
And, while NetBSI), FreeBSDD) and
Linux are supported only by consul-
tants, if at all, the BSDI produet is
fully supported commercially.

One’s immediate reaction is to won-
dﬁ]’ h(]w jus] makt: use (]'F thl‘a Pheﬂﬂmf'
non to either earn or to save a boodle
of money. The obstacles to achieving
either are formidable. Withour sup-
port, 2 home-grown systems team of
moderate-to-severe competence levels
must be ficlded to handle installation
and support problems throughout the
organization. System support takes
time and money if you're maintaining
the source yourself. Of coutse, the vari-
ous consortia are actually quite snappy
about fixing major bugs, because they
all depend on the same system.

Another problem is hardware speci-
fication. Sometimes it’s hard to deter-
mine a configuration in which all of
the pieces are supported by the UNIX
flavor du jour, be it NetBSD, FreeBSD
or Linux. Even a configuration thart is
supported in theory may run up
against the fact that standards in the
PC industry are a bit thin. It is very
possible, in fact it is all too easy, to buy
a system in pieces and discover that the
pieces don’t quite work together when
assembled into a complete computer,

The third major headache is soft-
ware. Many free packages, and even a
few commercial packages, are available
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for these new operating systems.
However, many research and commer-
cial efforts depend upon third-party
S()&WEIC Packﬂges fr()m Cﬂn'lpaniﬂs thﬂ.t
not unly have never heard of, say,
FreeBSD, but don't want to hear of it,
or about it.

In many shops, 2 middle ground
may be acceptable. At the expense of
retraining and beefing up the systems
administration personnel to handle the
self-support aspect, a large percentage
of the end-user workstations on peo-
ple’s desks night be replaced by equiva-
lent PC-based systems, at substantially
lower cost.

To handle proprietary or commer-
cial software, the organization would
still mainrain several centrally locared
“compute servers,” which arc machines
manufactured by major vendors, upon
which the necessary commercial appli-
cations could be run.

It should be noted that these operat-
ing systems are not toys, nor do they
have gigantic step-by-step manuals
from Microsoft {or Sun!). This is
UNIX the Cantankerous, the original
buster of chaps, and if you do not
know what you are doing when you
start out, you will soon learn. You will
learn fastest if you read code, bur in the
finest tradition of UNIX Darwinism,
you will learn all kinds of arcane stuft
or you will quit running UNIX.

But it sure is cheap. ==

Mike O’Brien has been noodling
around the UNIX world for far too
long a time. He knows he started out
with UNIX Research Version 5 (not
System V, he hastens to point our), but
forgets the year. He thinks it was
around 1975 or so.

He founded and ran the first
nationwide UNIX Users Group
Software Distribution Center. He
worked at Rand during the glory days
of the Rand editor and the MH mail
system, helped build CSNET (first at
Rand and later at BBN Labs Inc.) and
is now at an acrospace rescarch corpo-
ration.

Mr. Protocol refuses to divulge his
qualifications and may, in fact, have
none whatsoever. His email address is
anmp@expeart . com,



