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Norwegians chose a different English-language title is
a mystery to me and is probably destined to remain one.

But I digress.

Two things became clear to me while watching
Frankenstein Jr. in Norway: the supreme importance of
language and the extreme danger caused by placing the
brain of a homicidal maniac into the head of a large body
and then reanimating the whole ghastly construct. (I al-
ready knew that Mel Brooks was a comic genius because
I'd seen High Anxiety before leaving the States.) Both
lessons—that language really matters and that you should
exercise caution when installing a possibly corrupt brain
into a giant—are relevant to CiSE.

At the time I saw Young Frankenstein, English-language
films were not dubbed into Norwegian. Although many
Norwegians spoke English, and some had even mastered
the American accent, it didn’t take long to realize that
viewers would just read the subtitles if given the option
when the dialogue was fast. The most obvious evidence
was that I found myself laughing at punch lines a little
earlier than the rest of the audience. I soon discovered
how to steer the rest of the crowd: if I laughed hard, so
did they; if I didn’t make a sound, their laughter seemed
more subdued. Eventually, I tried laughing when almost
nothing was happening on the screen. Sure enough, a
ripple of laughter soon bubbled up in the audience. (I
only tried this once or twice—I swear!) The lesson
learned is that language is important. Or, to be more ac-
curate, latency due to language processing is important.

Frankenstein’s monster is a talented chap in at least a
tew ways—in the Mel Brooks film, he even does a song-
and-dance number—but the horrible consequences of
combining his evil brain and huge, powerful body cancel
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out any enjoyment of his talents. His size and strength
turn out to be bad things when judged by the usual stan-
dards of civilized behavior.

So what does this have to do with computing? In the
next few years, computer firms will produce a new col-
lection of high-end machines—devices that previously
went by the name “supercomputer.” In part, this is a re-
action to the NEC Earth Simulator’s impressive perfor-
mance, but we shouldn’t assign too much weight to de-
sires to hold the world’s record in computing speed; for
one thing, there is no unambiguous and agreed upon de-
finition of it. More importantly, a persistent set of com-
putational problems exist whose solution requires con-
siderably more computing power than even a large
Beowulf cluster can offer or uses algorithms and compu-
tational strategies that are not amenable to a Grid-com-
puting approach. This was the case 20 years ago (at the
time of the last big surge in supercomputer production),
and the same computing issues still hold true today.

We simply can’t complete some computations in any rea-
sonable amount of time without extensive use of very large,
flat memories combined with huge bisection bandwidth.
Such applications can’t tolerate the latency that slow node-
to-node communication introduces. (I hasten to add, of
course, that another approach to the problem in question
might not have these requirements, but some problems are
just plain hard, no matter what approach you take.)

Some readers will recall that quite a few of the super-
computers we greeted with great enthusiasm 20 years
ago are no longer around. Most didn’t even leave any
descendents. Unless we pay a lot of attention to poten-
tial problems due to language latency and bad brain in-
stallation, I fear the same thing could happen again. In
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particular, shared-memory applications
should make full use of shared-memory
architectures, and it should be easy for
users to arrange to do so. In my opinion,
tools such as MPI and OpenMP still gen-
erate much too much latency overhead.
HPF (high-performance Fortran) is a no-
ble research effort that has produced
many insights, but I believe it suffers
from the attempt to be too general; it is
therefore rather complex and less well
adapted to specific instances. It’s perhaps
naive to expect high-performance ma-
chines to arrive on the loading dock al-
ready equipped with a compiler to make
good use of the architecture—or is it?

Finally, there’s the question of match-
ing the brain to the body. Some of the
new machines will be equipped with spe-
cial architectures, such as vector proces-
sors and PIM chips, which are extremely
powerful devices. Much of the Earth Sim-
ulator’s speed is due to effective use of
vector processing. If the rest of the pro-
cessing suite (including standard, unfancy
scalar processing) isn’t done well, how-
ever, the machine will be unbalanced and
socially maladjusted.

The next few years will be an extremely
exciting time for those interested in the
top end of high-performance computing.
Although I've emphasized here some lin-
gering worries, I'm fairly confident that
the community has learned well from the
hard lessons of the past. tH
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