HIN

What is HINT?

HINT measures the capability of any digital com-
puter. With it, you can predict and understand how
well a computer will run a complete application. . .
yet HINT takes very little time or effort to use. It
produces a fair comparison for

* any architecture
* any precision
* any memory size

and it scales to any speed. HINT stands for Hierar-
chical INTegration. It produces a measure of work
done hased on the quality of the answer, not the
activity of getting that
answer. Speed can
then be measured in
QUality Improvement
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source program, making it more expensive to
benchmark than to simply convert your application!

The SLALOM benchmark introduced by Ames Lab
in 1990 solved many of the problems with measur-
ing performance by scaling problem size but re-
stricting run time and output precision. HINT
makes the breakthrough of rigorously measuring
the knowledge produced by a computer as a step
function of how long it runs. This reveals the range
from "burst speed"” for very small problems to large
problems that must use mass storage; in other
words, it makes the speed of each memory regime
visible for the first time. Since the timed portion of
the program fits on
two pages, it is
very easy to port
and use . ..yetit
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real performance on real applications. Benchmarks
like SPEC, LINPACK, and the NAS Parallel Bench-
marks have to be revised frequently as computers
become faster and have more memory. Some
"bench marks" have tens of thousands of lines of

a typical HINT result for a workstation. The form of
the HINT curve reveals machine "personality.” The
farther left the curve starts, the better the latency of
the system. Note how the 64-bit performance has
several dropoffs, marking the end of primary cache,



secondary cache, and main memory. This worksta-
tion has good performance over a broad time
scale. It has enough main memory to show high
speed for tasks in the several-second range. After
about three seconds, the computer runs out of
main memory and performance falls off with paging
to the hard disk.

Things to look for in HINT graphs:

» Ajittery curve indicates a machine distracted by
interrupts, perhaps from daemons or other users.

* A curve of narrow width indicates a special-
purpose computer.

« If the curve drops drastically when it falls out of
cache, the computer depends on cache for perfor-
mance and might be surprisingly slow on large
simulations.

« If it has ample memory but fades fast (like the
integer line above), then it ran out of precision and
should be tested with another data type.

« If the curve for integers is much better than for
floating-point, it may indicate the architecture is
optimized for word processing or financial tasks,
not scientific computing.

Where HINT Comes From

HINT was developed by John Gustafson and Quinn
Snell at Ames Laboratory in Ames, lowa. Ames
Laboratory is a DOE laboratory operated by lowa
State University under contract. The Scalable
Computing Laboratory within Ames Lab maintains a
wide spectrum of computer types and sizes, and a
major part of its research effort has been to find
performance metrics that work for the vast range of
computing options now available.
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A Single Number: "Net QUIPS"

HINT consolidates precision, amount of memory,
speed of memory, and arithmetic speed into a
single figure of merit. That figure is the area under
the HINT graph (logarithmic integral), called Net
QUIPS. The more memory and precision, the more
the graph stays at a high high plateau. If a com-
puter has

« insufficient memory speed

* Uneven instruction speeds

* long pipeline startup

« 2 memory hog operation system

or other design shortcomings, some of the HINT
graph will fall and the Net QUIPS will be reduced.

The table shows some Net QUIPS numbers. All
were run by Quinn snell at Ames Lab in November
1994, except T3D and CM-5 data which were
provided by Paul Hinker of Los Alamos National
Laboratories in October 1994.

Getting HINT Via Internet

HINT is freely accessible to download via anony-
mous ftp, maintained by the Scalable Computing
Laboratory at Ames. We publish a HINT home

page via NCSA Mosaic which explains HINT, has
an animated example, and links to our ftp server:

ftp.scl.ameslab.gov
(IP address 147.155.32.30)

The HINT directory is located within /pub. Itis
organized into subdirectories containing the current
version of HINT for a variety of architectures. A
technical paper describing it is in the doc
subdirectory. Also posted is a table of machines
and their respective Net QUIPS rating, and the
HINT data file for that rating.

The ftp site does not allow uploading. Therefore,

any data files that you wish to post and any ques-

tions you have should be mailed to
hint@scl.ameslab.gov.

Using HINT

HINT is designed to be very easy to use. It takes
only minutes for conventional computers, including
the time to modify it for a particular system. Even
for exotic computers needing software restructur-
ing, HINT can usually be converted and run in less
than an hour.

The HINT files are self-managing, and include
instructions for use. You can access a completed
HINT run from the database or lead the programs
onto your computer and execute them. The
program produces data that can be graphed or
printed out and compared with other computers.

Keeping it Honest

As with other Ames Lab performance analysis
efforts, our reporting standards are high and we
will not accept or post anonymous data.
Submitters are held accountable for their results.
Ames Laboratory is an unbiased entity, without
commercial ties to any computer vendor. HINT
data should never be accepted directly from a
vendor without confirmation by the Scalable
Computing Laboratory. We welcome your partici-
pation in creating and maintaining the HINT data-
base, which we expect to grow to be a national
resource.




