This penguin is the Linux
official mascot, chosen
by Linus Torvalds to
represent his image of
the operating system he
created. Others question
whether "a fat penguin
really embodies the
grace of Linux.”

(Left to right) Ron
Rechenmacher, of the
Computing Division, Kevin
MecFarland, a physicist
from the Massachusetts
Institute of Technology,
and G.P. Yeh, a Fermilab
physicist, examine Run |
data using the new off-
line test farm.
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Fermilab for Linux

by Sharon Butler, Office of Public Affairs

The 20-something Finnish computer
whiz who invented the Linux operating system
e-mailed Fermilab last week on learning that
the Laboratory would not only be using the
free software for its on-line and off-line analyses
but had decided to support the system
(see www.fnal.gov/cd/CDN/CDN-jan98/
cdn-1.html).

“I'm wringing my hands maniacally,
and laughing in a very disturbed manner.
‘Whahahahhaaa, I'm taking over the world,
yes, yes, YES!"" Linus Torvalds joked.

On a more serious note, though, Torvalds
said he was not surprised. The operating system
has always had its base in technical and
university research centers,

Just two years remain before Run I1. With
its explosion in the number of particle collisions,
Run II places unprecedented demands on
Fermilab's computing facilities. Experimenters
will be collecting at least 20 times more data
than in Run I, requiring a potentially costly
upgrade in the Laboratory's data-processing
capabilities.

What to do?

Intel's Pentium-Pro 200-MHz chip,
introduced to the market in 1995, opened up
the possibility of using commadity PCs instead
of the more specialized UNIX workstations
used in Run I—at a much lower price.

Add to the PCs the Linux operating
system, which is free of maintenance costs, and
the savings, Fermilab realized, would become
even more significant.

Fermilab began toying with the idea of
switching to the more cost-effective PCs fitted
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with Linux software, but the idea took off only
when G.P. Yeh, a Fermilab physicist in the
Computing Division working in the CDF
collaboration, got involved.

The crucial question, Yeh said, was
“Would it work?"

As a test, Computing Division staff—
including Don Halmgren, Don Petravick, Ron
Rechenmacher, Jim Fromm, Connie Sieh and
Ken Stox—built a small cluster of PCs for off-
line data analyses. Yeh had his colleagues in
CDF’s Taiwan group transfer the collaboration’s
computing code, which runs on Silicon
Graphics and IBM UNIX workstations, to
the PCs and make them run using Linux.

To their surprise, the task took a mere three
weeks—not a year or more as expected. "It was
really simple,” said Yeh, “because Linux is just
a generic UNIX."

Meanwhile, Holmgren and Andy Beretvas,
of the Computing Division, ported many of the
standard high-energy software programs used in
off-line analyses, with equal success.

Yeh and his group went further. They
suggested using PCs with Linux operating
systems for Level I1I triggers, computer farms
that process the on-line data from a particle
detector. In Run 1, Fermilab had used high-end
Silicon Graphics Symmetric Multiprocessors
because of the large network bandwidth
required. Advances in switch technology and
networking in general have since made the PC
option feasible. CDF's Massachusetts Institute
of Technology group, which is responsible for
upgrading the collaboration’s Level 111 triggers,
tried the new idea, and Petravick, Holmgren
and Rechenmacher again got involved, figuring
out how to interconnect the computers in the
high-speed network. No surprise this time.
The idea easily worked.

Yeh laughed, "Now people are saying ‘[t's
s0 obvious, we should use PCs and Linux."”

Computing Division staff are now
supporting Linux. And scientists in the E871
and E815 experiments, the Theoretical Physics
Group and the Sloan Digital Sky Survey
collaboration are using the PC/Linux
configuration.

And so, Yeh said, “we are quietly changing
the way we compute.”

Torvalds is also pleased. Before he got
“completely side-tracked into computers,” he
wrote, he was "one of the math-physics geeks”
and "very interested in particle physics.... I still
feel kind of proud that I'm involved even if it is
in a fairly distant manner.” W
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