
Performance Measurement 

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

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

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

&Breakoptrmrzation lhafyordonot want 
(call a function that can not be inlined, etc.) 

5. Try for one user on CPU timing 
(watch out for OS, network, I10 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 

Suse Linux 

All times in microseconds, smaller is better 
4096 point complex FFT time from benchmark 
fft-time.c source code available 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 



Digital Equipment 

Gorp- 

' ' Dowde~rnlll Rd 

b.+ q i c a r d .  MA 01754 

ME 493-8780 fax G 
Tested Configuration: Alpha 21164 64-b~t 
3 M H ?  CPU: 112KB on-chlp cache. 
?.rE secondaw OH-ch~p cache; 128MB 
iS.C RAM. expandable to 512MB; 2.1GB 
2 . Inch Fast-Wide SCSl hard d~sk; 4x 

CD ROM. 3.12-inch floppy; one 64-blt 
aqr .  three 32.bit PC1 slots: 10Base2 and 
1OBase.T Ethernet pons; two serial 
aorls. one parallel pon, Fast-Wide 
SCSI.2 ltwo channels at 2OMBlsecl; 
I6.b~ aud~o lnlaudio out pons; Digital 
UNlX pre-~nstalled: Powerstorm 3030 
e~ghr-plane 2.D graphics; 17-inch 
1.280xl.024 color monitor. 

Price: S22.615 

Options: Various advanced graphics 
and network options. Base configura- 
t~on wlth 64MB RAM, 2.1GB hard drive, 
3'.':.1nch dlskerte. CD-ROM, 3030 2 - D  
graDh~cs board priced at $19.525 Imonl- 
:o: a n d  keyboard extra). 

Evaluation: The Alphastation 500 51333 

IS an excellent performer and has 
excellent expandability for a unit of its 
sue. Dlg~tal UNlX 4.0 is robust and has 
strong ~nteroperability and security fea- 
tures For those who want to drive a 
mldrange workstation in the fast lane 
and are looking for competitively priced 
hlgh.end graphlcs upgrades, the AS500 
may  be the best choice. 
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~>rc\.icn~s nicalcl\ 'i'llc rc;tl story is 
inside tile c;13c 

The niost inlporr;~r~t :~spcct of 
the systcnl h;~rd\v;~rc cc~ntinues to 
hc tlic .\lpli;~ proccbbor. Tlic .\S500 
now is ;~v;~ili~t)lc in iour (&hit CPC 
C ~ I ~ ~ I ~ L I ~ : I I ~ ~ I I ~  2OlAlIlz. ,~.3,I\lIIz. 
4(j1)\lIlz. : I I ~ L I  . 5 ~ ~ ~ ~ \ l l l z .  ,\lthough 
the prini;~ry iocu?. c ~ i  our review is 
the .!.lJ.\lllz ri~oclcl. \ve illso ran 
tests OII ;I 4005II Iz systenl and dis- 
C L I ~ P  test resi~lts iilccl wirh SPEC 
for the nc\v .5OOSlllz niodcl. .\I1 lab 
tcstinc pcri1)rnlcd usin,& Digital 
rs1s 4.0. 

The .\S.50(1 ;llso introduces new 
traphics  fe:rturcs. .\It houth earlier 
.\lphaStatio~i niodels used the PC1 
hus coninion i l l  I'(:s. 1)EC.s new 
PCl-hased I'o\vcrStorm graphics 
adapters were introduced concur- 
rently with the XS30o and its lit- 
tle hrother. the Xlodcl 255. These 
hoards include tlic value-priced 
~ o w e r ~ t o r m  3DlO (standard in 
the entry-level i\lphaStation 200) 
for 2-D and lo\\.-end 3-D: the 
3D30 for fast 2-1) graphics for 
hlD11. CIS. and E I U  applications; 
the  4D10 ior fast 3-D wireframe 
and true-color 2-1) and 3-D; and  
the high-end 4l)o()T'hoard for 
high-end ,I-1) gri~phics with shad- 
ing and texturing. The design and 
the  resulting price structure a re  
the most signiiic;~nt aspects of 
these hoards. The .I-1)-capable 
3D10 lists for S300. the 3D30 lists 
for ST9.5, and the 4I)20 lists for 
82.40.5. The 4I)OoT hoard. priced 
at  S11.99.5. is intended to com- 
pete with the n i : ~ o r  players in the 
graphics ni:~rkct-the IIigh Impact 
and hlasiniuni Inipact hoard sets  
from Silicon (;r:~phics Inc. (SGI)  
and the Visui~lizc-4X hoard set 
ironi Ile\vlett-Packard. The 4DhOT 
is :I t\vo-hoard :~sscnihly (consuni- 
ink t\vo slots). \vhercas the high- 
end solutions ironi 111' and SGI 
a re  three-ho;~rd scts. Icaving on(?. 
one or  t ~ v o  slots tor other  forms qf 
expansion. l)E(:'s 9r;lphics strate- 
gy with the .\lpliaStation line is to 

leverage the power of the .\lpli;~ 
processor by doing some o i  the 
calculations for graphics primi- 
tives on the CPY. providing for 
a less expensive desicn on  the 
graphics hoards. 

On the sott\vare side o i  the sys- 
tem. Dicital LX1S 4.0 includes ne\v 
features and enhancements over 
previous versions. Note\vorthy 
improvements in 4.0 include the 
Common Desktop Environment 
(CDE) as the default user inter- 
face: improved system manace- 
ment. with a new and easier 
interface: and enhanced security 
features. . 

Putting an AS500 into operation 
is a simple matter. flardware instal- 
lation follo\vs industry norms. and 
all connectors on the rear panel of 
the system are well labeled. X spi- 
ral-bound User Information manual 
accompanies the system. providing 
additional details about system 
setup, along with the usual inior- 
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 (10BaseZ) and twisted pair 
(10Base-T). The system defaults 
to  the thinnet port. which is not 
mentioned in the  AS500 User 
Information manual. Recalling a 
similar situation with the Alpha- 
Station 250 41266, we checked the 
console monitor commands in the 
User Information manual, found 
nothing. and resorted to a n  older 
AphaStation manual for the inior- 
mation \ve needed. Executing the 
command 

set ewaO twisted 

a t  the monitor pronlpt ( the  hard- 
ware-level prompt availahle prior 
to  booting the operating system) 
allowed us to  use twisted pair. 
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I :.: but1 Ultra 2 Series 2200 
, .rh,r;~tion shows scores of 

I ; : lor SPECip95 and T.,41 for 
\ l e t  I :1titO5 for its 200.\111z Cltr:l- 
\ I .  \ I < (  : (:PC. Thus. the 333.\111~ 
111, ~ ~ l c l  oi the .\S.iOo scores some- 
H I I . I [  It)\ver th:in the fi~srest Sun 
1 . 1 1  r:l 011 iloating-poinr calcula- 
r , I I \ .  .;onie\\-h:~r higher than the 
I I l r ; ~  oti integer tests. and lower 
1l1.1r1 rhc iastest HP PA-RISC 8000 
r i ~ . ~ ~ . l ~ ~ r i c .  in both categories. The 
4 1  )I 1\11 Iz version oi the .\S500 
I. g,~iI\ sliclitly lo\ver rhan the 
I . I -1~2 .1  1-ltra on floating-point 
IU.I\ Iv.~t substantially higher 
1 ~ 1 1  lntcger calculations. The I1P 
( : l :~lso is higher on tloatinf 
ptlllir rests than the 400511Iz 
. \ l i . ~ ~ ~  hut some\vhst lolver than 
rllc I)E(: on integer tests. The 

on t h ~ s  I ~ c ~ ~ c l l r i ~ ; ~ r h .  consider 
previous Ic\r scores of 14.03 
for the Sun I'lrr:~ 1 Creator 3D 
( 16T.\ll lz l'ltri~SI'.\HC. see our 
review in the .lunc 1096 issue. 
p 3.3). 1 1  00 ior tlic SC;I Indigo' 
Impact (see our rcvictv In the 
May 19Oh issi~c. p 40) .  and 
4.92 ior rhc Sct\vork Computing 
De\.ices (%:I): Slou~itain View. 
C.1) I IlISpro2 l hich-end S ter- 
mini11 (see our review in the 
Septeniher 1005 issue. p. 55). 

How It Rates 
The basic design of the ;\SSOO 

is ~ o o d .  The tootprint of the sys- 
tem unit is small enough to let 
the keyboard hc positioned in 
front of the unit on a standard- 
sized desk \vith room to spare. 

\ct,rcs ror the .5OO.\lIlz version 

Y 
Similarly. the height of the unit 

Figure 2: SPEC Benchmarks rn 

I DEC AIphaStatton 500 51333. (U~MHZ ~ l p h a  21 164) 

I % DEC AIphaStallon SO0 5,400, (4WMl-l~ Alpha 2 l l W  
1 - -. DEC AlphaStal~on 500 51500. (SOOMHz Alpha 21 1641 

1 t HP 9000 C180 (1 80MHz PA80001 
i Sun Ultra 2 (200MHz UltraSPARC) - 

Comparison mcchines a n  ulecl@d on the W s  of bring in the same q8nenl podomancr fan98 md bring ol 
r rrmilar dasisign or infaodd application. Such machines m not inlrnded to be er8U!y companblr in fe8lom 
and lunctionallty 10 the svsfrm und.r m i w .  bmrr. SPEC nsultr lor com~arison systems a n  lhhn hPm prior 
rssuas 01 UNlX Review won/&/ nsultr pubIirh8d by the mcnuhctrm. mese p u b I M  msutfs a n  m m r d  lo 
conlonn lo SPEC mpofiinq mirs brrr may utilin various l m k  of opliminlion and may usr special compilm and 
optimizing praprocrsson. HIrdw81a confipvnlio~u also may dithr ~ ~ ~ i a l l y  k h m n  mporfed svsf#nw. 

11i tlic .\s.~o(') make i t  the best in 
1 ~ 0 t h  categories. 

Thc .\S5oU also is impressive 
in h:tsic graphics periormance. 
I'slnC the standard 3D30 2-D 
Qr;~phics adapter. \ye achieved 
a11 Sni;~rk score of 30.17 for the 
. ~ . ~ . l S l l  lz model. For comparisons 

lets the monitor he set on top 
of i t  \vithout placing the monitor 
uncomfortably high. \k were 
not impressed hy the swing-up 
door that hides the diskette and 
CD-ROM drives. Although styhsh. 
the door obscures the activity 
light on the diskette drive. 

Installation of - 
the system is A 
simple and 
straightior- 
ward. rating 
an excellent 

I 
on our scale. Y - 
Connectors on the 
rear panel oi  the system folloiv 
industry standards and are clear- 
ly labeled. making cahle hook- 
up intuitive ior an esperienced 
installer. .\dditionalIy. the Digital , 
LTIS documentation provides 
thorough guidelines for installing 
and configuring the operating 
system. . 

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

Espandability oi the AS500 is 
excellent for a small desktop work- 
station. The chassis provides space 
for three hard disks in addition 
to the standard 3l/:-inch diskette 
drive and the CD-ROS1 drive. &L\L 
can be expanded to .512.\lB. com- 
nion ior a tvorkstntion oi this size 
but potentially limiting ior some 
high-end engineering and scientific 
applications. The external SCSl 
port supports Fast-\Vide SCSI-2 
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