Performance Measurement

1. Don’t trust computer, software, people
(test both wall clock and CPU time) B

2. Run on non-zero data
(hardware sometimes detects special cases)

3. Output a result that depends on measurement
(compilers eliminate “dead” code)

‘4. Break optimization that you do not want
(call a function that can not be inlined, etc.)

5. Try for one user on CPU timing
(watch out for OS, network, I/O devices !)

6. Use double difference, check count, for features
(be paranoid, benchmarks can fool you)

7. Note discontinuities, algorithm complexity, n log n
(exceed L1 cache, exceed L2 cache,
exceed RAM virtual memory,
exceed disk file cache in RAM, etc. etc. etc.)
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What can affect benchmarks?

1. Computer Architecture

2.Clock speed

3.Number and depth of pipeline
4.Cache size

5.Memory bandwidth

6. Which compiler

7. Which compiler settings
8.Choice of Operating System
9.Operating system settings, quanta
10. Environment, other processes

2.4GHz P4 1.4GHz Athlon
Windows XP 940 1410
Suse Linux 200 200

All times in microseconds, smaller is better

4096 point complex FFT time from benchmark

fft _time.c source code availlable on WEB.

The same Microsoft C binary executable was used on
both Windows computers, the same gcc binary was

used on both Linux computers. Expect results to vary
with different benchmarks



Alphagtation 500 5/333

Digital Equipment
Corp-

v Powdermill Rd
Maynard, MA 01754
50¢ 493-5111

imPoLFANT
-80C - DIGITAL

53t 493-8780 fax ﬂ

Tested Configuration: Alpha 21164 64-bit
333MHz CPU; 112KB on-chip cache,
ZME secondary off-chip cache; 128M8
t£7 RAM, expandable to 512MB; 2.1GB
2 nch Fast-Wide SCSI hard disk; 4x
CO ROM, 3'/2-inch floppy; one 64-bit
an¢ three 32-bit PC! slots; 10Base2 and
108ase-T Ethernet ports; two serial
pors. one parallet port, Fast-Wide
SCS1-2 ttwo channels at 20MB/sec);
16-bit audio infaudio out ports; Digital
UNIX pre-installed; PowerStorm 3030
eight-ptane 2-D graphics; 17-inch
1.280x1,024 color monitor.

Price: 822,615

Options: Various advanced graphics
angd network options. Base configura-
ton with 64MB RAM, 2.1GB hard drive,
3" anch diskette, CO-ROM, 3030 2-D
graphics board priced at $19,525 (moni-
tor and keyboard extra).

Evaluation: The AlphaStation 500 5/333
1s an excellent performer and has
excellent expandability for a unit of its
size. Digutal UNIX 4.0 is robust and has
strong mnteroperability and security fea-
tures For those who want to drive a
midrange workstation in the fast lane
and are looking for competitively priced
high-end graphics upgrades, the AS500
may be the best choice.

Circte No. 250 on InauiRY CARD

not changed sts vize much from

previous maodels The real story is
inside the case

The most important aspect of
the svstem hardware continues to
be the Alpha processor. The ASS00
now is available in four 64-hit CPU
contigurations 260Milz, 333MIz.
JOOMIIz, and 300MIlz. \though
the prinury focus of our review is
the JA3MIz model. we also ran
tests on gt J00MHZ svsiem and dis-
cuss test results filed with SPEC
tor the new SO00MIz model. All lab
testing was performed using Digital
UNIX 4.0.

The AS300 also introduces new
graphiecs features. Although earlier
AlphaStation models used the PCI
bus common in PCs, DEC's new
PCl-based PowerStorm graphics
adapters were introduced concur-
rently with the AS300 and its lit-
tle brother. the Model 235, These
boards include the value-priced
PowerStorm 3D 10 (standard in
the entry-level AlphaStation 200)
for 2-D and low-end 3-D: the
3D30 for fast 2-I) graphics for
MDA, GIS. and EDA applications;
the 4D20 for fast 3-D wireframe
and true-color 2-D and 3-D; and
the high-end 4D6OT board for
high-end 3-D graphics with shad-
ing and texwuring. The design and
the resulting price structure are
the most signiticant aspects of
these boards. The 3-1)-capable
3D 10 lists for 8399, the 3DJ3O lists
for 8795, and the 4D20 lists for
82.495. The 4D6OT board. priced
at $11.995, is intended to com-
pete with the major plavers in the
graphics market—the Iligh Impact
and Maximum Impact board sets
from Silicon Graphics Ine. (8GI)
and the Visualize-48 board set
from Hewlett-Packard. The 4D60T
is a two-board assembly (consum-
ing two slots). whercas the high-
end solutions from 1P and SGI
are three-hoard sets. leaving ondy
one or two slots for other forms gf
expansion. DEC's graphics strate-
gv with the \lphaStation line is to

leverage the power of the Alpha
processor by doing some of the
calculations for graphics primi-
tives on the CPU. providing for
a less expensive design on the
graphics boards.

On the software side of the sys-
tem, Digital UNIX 4.0 includes new
features and enhancements over
previous versions. Noteworthy
improvements in 4.0 include the
Common Desktop Environment
(CDE) as the default user inter-
face: improved svstem manage-
ment, with a new and easier
interface: and enhanced security
features.

Operation

Putting an AS300 into operation
is a simple matter. Hardware instal-
lation follows industry norms, and
all connectors on the rear panel of
the system are well labeled. A spi-
ral-bound User Information manual
accompanies the svstem, providing
additional details about system
setup, along with the usual infor-
mation about installing optional
hardware components and per-
forming system upgrades.

The only problem we encoun-
tered was configuring the Ether-
net connection. The system
includes connectors for both thin-
net (10Base2) and twisted pair
(10Base-T). The syvstem defaults
to the thinnet port, which is not
mentioned in the AS500 User
Information manual. Recalling a
similar situation with the Alpha-
Station 250 4/266, we checked the
console monitor commands in the
User Information manual, found
nothing, and resorted to an older
AlphaStation manual for the infor-
mation we needed. Executing the
command

set ewal twisted

at the monitor prompt (the hard-
ware-level prompt available prior
to booting the operating system)
allowed us to use twisted pair.
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j o Sun Ulera 2 Serites 2200
worhatation shows scores of

14 7 tor SPECfp93 and 7.81 for
st eant93 for its 200Mllz Ulira-
SEARG CPUL Thus, the 333MHz
model of the ASS00 scores some-

what lower than the fastest Sun
U'ltra on floating-point calcula-
tins. somewhat higher than the
I rea on integer tests. and lower
than the fastest HP PA-RISC 8000
nuachine in both categories. The
$0MIz version of the AS300

i~ unly slightly lower than the
tastest Ulera on tloating-point
tests but substantially higher

«n nteger calculations. The HP
150 also is higher on floating-
pomnt tests than the 400MHz
AS300 but somewhat lower than
the DEC on integer tests, The

scores for the S00MHz version I

Figure 2: SPEC Benchmarks
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on this benchmark, consider
previous test scores of 14.93

for the Sun Ultra 1 Creator 3D
(167MHz UltraSPARC., see our
review in the June 1996 issue,
p. 33). 11.00 for the SGI Indigo”
Impact (se¢ our review in the
May 1996 issuc, p. 49). and
4.92 for the Network Computing
Devices (NCD: Mountain View,
CA) HMXpra2l1 high-end X ter-
minal (see our review in the
September 1993 issue. p. 37).

How It Rates

The basic design of the ASS00
is good. The footprint of the svs-
tem unit is small enough to let
the kevboard be positioned in
front of the unit on a standard-
sized desk with room to spare.
Similarly. the height of the unit

Horse ~ SPECint95

~ SPECfp95

@ 0EC AlphaStation 500 5/333. (333MHz Alpha 21164)
€7 DEC AphaStation 500 5/400. (400MHz Alpha 21164)
" DEC AiphaStation 500 5/500. (S00MHz Alpha 21164)

. (B +P 9000 C180 (180MHZ PAS0O0)
i Sun Ui 2 (200MHz UttraSPARC)

Comparison machines are ssiscied on the basis of being in the same gensral performance range and being of

2 similar design or intanded application. Such machines are not intended to be exactly comparable in festures
and functionality lo the sysiam under review. howevsr. SPEC resuifs for comparison systems are laken irom prior
issues of UNIX Review or official results published by the manufacturer. These published resulls are assumed lo
conlorm to SPEC reporting ruiss but may utilize various lavels of optimization and may use special compilers and
optimizing preprocessors. Hardware configurations also may differ substantially between reporied systems.

of the AS500 make it the best in
both categories.

The AS300 also is impressive
in basic graphics performance.
Using the standard 3D30 2-D
gruphics adapter. we achieved
an Xmark score of 3117 for the
M3z model. For comparisons

lets the monitor be set on top

of it without placing the monitor
uncomfortably high. We were
not impressed by the swing-up
door that hides the diskette 4nd

CD-ROM drives. Although stylish,

the door obscures the activity
light on the diskette drive.

Installation of
the svstem is
simple and
straightfor-
ward. rating
an excellent
on our scale.
Connectors on the
rear panel of the svstem follow
industry standards and are clear-
Iy labeled. making cable hook-
up intuitive for an experienced
installer. Additionaliy. the Digital
UNIX documentation provides
thorough guidelines for installing
and configuring the operating
svstem. .

Printed documentation accom-
panying the svstem is limited to
the hardware-level User Infor-
mation manual described earlier
and manuals for Digital UNIX -
(Release Notes, Documentation
Overview. Technical Overview,
and Installation Guide). Onlirie
documentation includes traditional.
UNIX and xman manual pages. the
standard CDE-based Help Manager.
and an extensive set of HTML-
based. Digital-specific manuals.
The HTML manuals. accessed
through Netscape Navigator 1.121.
are thorough and well-written and
include a comprehensive table of
contents. We were particularly
impressed by the conoise vet
easy-to-understand description
of enhanced security features in
Digital UNIX. Yet we were disap-
pointed that no search engine is
provided for the HTML manuals
to find specific topics within that
documentation set.

Expandability of the AS300 is
excellent for a small desktop work-
station. The chassis provides space
for three hard disks in addition
to the standard 3'/x-inch diskette
drive and the CD-ROM drive. RAM
can be expanded to 312MB. com-
mon for a workstation of this size
but potentially limiting for some
high-end engineering and scientific
applications. The external SCSI
port supports Fast-Wide SCSI-2

December 1996 B6 ['nix Review



