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Parachute

® | was one of the key designers and implementors of
Puma/Cougar which now runs on ASCI Red

® | happen to also like Linux

® Should this workshop find that a light weight kernel is the
way to go, | disavow any knowledge of ever having given
this talk! (Isn’t Linux a communist OS anyway?)

® Doesn’t have to be Linux; could be BSD or another open
source, widely used OS
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Linux is Well Known

® 1000’s of people know Linux
® There are Linux books; lots of them!
® ~ 10 people have read the source to Puma/Cougar

Less dependence on any individual person
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Cplant™ Scales

Cplant™ is now ~ 1800nodes large
ASCI Red scales better; not because of the OS, though
PCI bus and a relatively slow Myrinet make it hard to scale

If all messages have to go through a single piece of memory,
make sure it is more than a measly 2 MB
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Size

Cougar on ASCI Red takes about 0.5 MB

Linux 2.4.7 on my Athlon desktop takes 1.3 MB with
standard RedHat services

Cougar R2.6.1 gk and gk/x86 *.c only: 23783 lines
Linux 2.4.7 kernel only: 14169 lines
Ron Minnich has seen 40 kB Unix kernels

Size Is not the issue
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Getting into the Kernel

Trap and interrupt times are a little better for a small kernel,
but not much

As CPUs get more complex and contain more state, those
times will not improve significantly; for any OS

With faster and faster networks, interrupts must be avoided
anyway

Do OS and application bypass

2nd FAST-0SWorkshop-p.



Let Other People do the Work

Companies and volunteers port Linux to new CPUSs,
chipsets, and devices

Most of the lowest-level code of an LWK would be “stolen”
from Linux (BSD) anyway

Copying code just introduces new bugs and makes tracking
the original harder

Upgrades and new machines will require changes

Support for new programming paradigms and novel
concepts will be available for free (and early) in Linux

Use the work that is being done by others
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Daemons

Daemons don’t use cycles when they are not running
Use Windows, if the output of pS bothers you

Don’t let ghosts scare you

2nd FAST-0SWorkshop- p.



Linux is Headed for the Desktop

So what? Still less work to adapt the scheduler and memory
manager, than writing and debugging a light weight kernel

Use a real-time Linux variant

Leverage Linux fringe communities
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Determinism and Fault Tolerance

Experience on Cplant'™ shows that message handling is
pretty deterministic when the application receives most of

the CPU cycles
Use Yodaiken’s interrupt interceptor

Are faults harder to find in Linux? Who knows. However,
there are better tools and more eyes available to help

Novel solutions and people’s brains can help
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Summary

Stock RedHat 13.2 (Hedgehog) Linux wont cut it, but a
slightly modified core piece might

Don’t run Adobe Acrobat on compute nodes; be reasonable

I'll gladly help write a light weight kernel: It is fun and | get to
put my name on an OS

From a business point of view it doesn’t make sense,
though!
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