
Display untll January 20, 1990 

IBM SPECIAL EDITION �

Lab Tests.: 15 33-MHz 80386-based Machines 
Benchmark Resu,lts: 100 Different Computers 

Plus: the 80486 •Extending DOS 
$3.95 U.S.A. SOL • Bus Mastering • OS/2 U.ts IN CANADA 

£3.SOU.K.Super VGA• Unix• More 0360.5280 





































MEGAHERTZ MADNESS 

perform only slightly faster at 33 MHz than they do at 12 MHz. 
Place a 3 3-MHz machine in front of an engineer, financial ana­
lyst, or software developer, though, and you've made a friend . 
Fill a 33-MHz PC with a few hundred megabytes of hard disk 
storage and the right networking hardware, and you have a 
powerful file server for a LAN or multiuser environment. 
Combine a 33-MHz machine with a laser printer and imaging 
hardware, and you get a fast workstation suitable for desktop 
publish ing. 

With a 33-MHz PC, you can expect to shave 20 percent to 30 
percent off the CPU processing time of a 25-MHz PC. The 
Longer your application takes to process, r.he greater r.he benefit. 
Switching to a faster processor might save you seconds, min­
utes, or even hours . For some tasks , even the most expensive 
33-MHz PC could pay for itself in the time it saves. 

ALR FlexCache 331JH6 

Advanced Logic Resean:h ' s 33-MHz entry sports a unique 
tower design. Remove the side panel and you see a large swing­
arm on which the hard disk drive is mounted . The advantage is 
twofold: The arm's full-height hinge and an accompanying 
brace on the other side add much-needed rigidity to the ALR's 
otherwise flimsy case, and swinging out the hard disk drive 
provides easy access to the rest of the flexCache 33/386's 
internals. 

The brace , however, is a pa.in to reinstaJI. Although held in 
co.minuet/ 

Video Expanelon slots Porte Software FCC 
lncludedt rating 

Graphics Monitor 
board 8-blt 16-blt 32-blt Parallel Serial "'ouse 

16-bitVGA Op1ron 7 0 2 1 0 a.c.d A 

16·bitVGA Option 3 3 2 0 a,c,d,e B 
Monochrome Monochrome 2 5 2 2 Q3 c,e B 

VGA Option 6 1 2 ct.e B 
16-bitVGA VGA 6 2 1 Q3 e A 

Option Option 2 6 0 0 a.c.d,e B 

Option Option 2 5 2 0 A 

Option Option 2 5 2 QJ g A 

Option Option 6 2 0 a,e B 
Option Option 2 5 2 0 e B 

16-bitVGA Option 6 0 aor b.c.e A 
Opiion Option 1 6 1 1 1 0 c,e A 

1o-twtVGA VGA 1 4 2 1 2 Q3 a A 

VGA Option 0 3 4 1 2 0 a.e.d,I B 
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SYSTEM 

• 
TAPE BYPASS 

1 

NEW JOB COPY 

2 3 4 

Example: 17 micros [mixed brands, some on a LAN] and a mainframe, each 
equipped with a Systemizer Plus. sharing 3 printers, a plotter. and EMAIL. 

Systemizing has become the connectivity standard 
at many of the world's largest corporations and 
throughout the federal government. Ten's of thou­
sands are already in use. The new Systemizer Plus 
is the latest model in Applied Creative Technology's 
line of Systemizing products, and it delivers what 
95% of corporate computer users want from a 
Local Area Network- at far less cost and com­
plexity, and yet with much more versatility. 

Corporate computing managers prefer Systemizing 
over other connectivity methods because it offers: 
•Up to 62 10 port.s, each parallel and serial capable . 
•Compatibility. M ix PC's, LAN's, mainframes, laptops. 
•Easy owner installation. Low cost cabling . 
• 5 min. user training with no support needed aft.er. 
• Flexibility; readily accomodates growth and changes. 
• Powerful distributed buffering [up to 31 Megabytes) 
• Distributed processing for high speed and reliability. 

A D rvislon of Applie d Creat ive Tech n o logy Inc. 

8333 Douglas Ave., Suite 700 
Dallas, Texas 75225 U.S.A. 

(214) 358-4800 
,,,._J ... 1,. - ... n ._, ,. 



MEGAHERTZ MADNESS 

Altos 386 Series 1000: �
For Unix Only �

U nJike the other machines in this 
roundup, the Altos 386 Series 

1000 does not run MS-DOS except as a 
guest ofthe Urux operating system. The 
Altos does not have an AT bus, a Micro 
Channel bus, or any other bus, for that 
matter. It is engineered to run Unix. 
The AT bus machines are not designed 
to run a full 32-bit operating system; the 
Altos machine is. 

The 33-MHz Altos has everything 
except the serial 110 on the mother­
board. The bas.ic system comes with 
eight serial ports, a tape drive, a 40­
megabyte SCSI hard disk drive, and 4 
megabytes of RAM. Both the CPU data 
and address buses are 32 bits wide. Per­
formance is further enhanced by a 32K­
byte memory c.ache. You can expand the 
RAM to 24 megabytes, the hard disk 
storage to 300 megabytes, and the ports 
to 24, but all lhese upgrad.es require 
proprietary hardware, which you must 
buy from Altos. 

Unlike with AT -style Unix com­
puters, the Altos's console, as well as 
any terminals, are connected to seriaJ 
ports. Typical of all the newer Altos 
boxes, the machine stands on end and 
slips under a desk. All ports and switch­
es are on the back. OnJy the floppy disk 
drive and tape drive are on the front. 

The Altos falls into the category of 
general-purpose Unix engine. It is not 
your lightweight AT-bus machine, nor 
is it the heavy-duty mainframe serving 

hundreds of users. Jt will serve an office 
or department well. When our Unix 
mini.computer failed, the Altos filled in 
very easily. In fact, ii outperformed the 
five-year-old 68020-based minicomput­
er on every function, even though you 
might mistake it for a 20-incb-high dwarf 
version of the 5-foot minioomputer. 

The Altos ran most of the low-level 
BYTE Unix benchmarks (beta version) 
at 65 percent to 90 percent of the perfor­
mance of the Everex Step 386/33 run­
ning SCO 386 Xenix, but it el(celled in a 
few areas. It created subprocesses twice 
as fust as the Everex. But the bench­
marks showed the Altos able to read , 
write, and copy file segments at a phe­
nomenal 10 times the rate of the Everex. 
Ifyou plan to run database applications, 
this machine is considerably better than 
any other 80386 in its class. 

Usually we don't focus on operating 
systems in a hardware roundup, but on 
Unix machines, the quality of lhe oper­
ating system and compiJer is as impor­
tant as the hardware . Altos Unix is a 
mix of Unix System V, Berkeley Unix, 
and Xenix. The entire system is de­
signed to work to the best advantage of 
both the hardware and the operating sys­
tem. The disadvantage is that every­
thing is a little bit different than on any 
other Unix system. 

In fact, everything about the Altos is 
just a little bit different. You can't buy it 
from your average computer vendor; 

card. Cache memory consisted of 64K bytes of 20-ns SRAM. Everex Step 386/33 
The 16-bit Quadrex VGA board with 256K bytes of shadow 
RAM made the Dyna Cache one of the fastest machines in the 
scientific/engineering application benchmark category. The 
system came with a Mitsubishi Diamond Scan monitor . 

Storage devices included a Western Digital ESDI controller 
supporting I .2- and 1.44-rnegabyte TEAC floppy disk drives 
and a MicropoUs 147-megabyte ESDJ drive with an average 
seek time of 18 ms. This combination proved slower than many 
of the other machines in our low-level disk 1/0 benchmarks. 

Our test system had one parallel port, one serial port, and a 
game port on a Courier I/O card (which occupied two card 
slots). and a second parallel port on the Quadrex card. The 
backplane had eight slots; one 8-bit, six 16-bit, and one 8-132­
bit. Four of the 16-bit slots were occupied. The system can hold 
one more full-height or two half-height storage devices. 

Compatibility was generally good. The machine worked 
flawlessly with a variety of add-in cards and application pro­
grams. Overdll, the Dyna Cache 386 is a well-designed, weH­
built , and competitively priced machine. - Rob Mitchell 

JO Fall 1989 • BYTE !BM Special Edit.ion 

















































BYTE BENCHMARK INDEXES-WITH MATH COPROCESSOR 

Low·lewl Appllcatlons 
Cum. �

Month CPU FPU Diak Video WP SS DB Sci./ Cmplr. 11ppl. �
Computer appeanld Eng. 1ner. �

SIA366/33 
Micro Express ME 386/00 

ISMSpol.(19 
�I�S�M�S�~�.�8�0� 

6•.27 
6.66 

14.97 
15.06 

B.00 
7.02 

'.t27 
2.U7 

& 4!'l 
4J6 

4.32 
4.32 

S.OQ 
�~�~� 

7.42 
1 rz 

7.32 
�!�l �, �~� 

32.64 
tr.oo 

National Micro Systems 386/33 IBMSpel. 89 6.00 15.07 6A8 2.0t 5.08 4.35 5.77 6.00 5.37 26 58 
FlveStar Model 33/0 (386133) 
Ccrnpaq De$kpro 366/33 
Dyna Cache 386133 

IBMSoe/. 89 
IBM Spcl. 89 
IBMSpcl.89 

�~�.�l�4� 

6.00 
5.67 

15.75 
1550 
14.86 

7.14 
2.00 
2.56 

2,22 
4&1 
3.85 

4.82 
428 
5.02 

4.31 
5.01 
4.27 

5.91 
3.00 
2.91 

5.90 
7.86 
7.51 

5 .5S 
4.46 
4.42 

26.47 
24.61 
24.13 

ALA FlexCache 331386 IBMSpcl. 89 6.74 15.66 2.60 2.83 4.61 4.50 2.88 7.18 4.86 24.02 
Blackshrp 386133 IBMSP,d.89 6.03 13.71 2.37 3.61 4.69 4.45 2.89 7.30 4.44 23.77 
AST Premium 386/33 IBMSpcl.89 4.80 14.21 2.32 3.89 4.. 11 4.22 3.01 7.23 4.11 2269 
Ewrex Step 3B6l33 
PC Llnk 386133 
ALA FlexCache 25386 

IBMSpcl.89 
IBMSpcl. 89 

Nov. 88 

6,84 
5.10 
s:o1 

15.48 
14.87 
10,55 

2.45 
2.83 
2.74 

4.26 
2.11 
2.57 

4.43 
5.03 
4.41 

3.93 
4.43 
4.13 

1.96 
2.68 
2.83 

8 .05 
5 .51 
5.80 

4.25 
4 .36 
4.08 

22.62 
22.01 
21.24 

Tangent333 IBMSpcl. 89 5.73 14.83 2.28 1.79 4.57 4.45 2.45 5.43 4.27 21 .17 
SIAa86132 Apr. 89 5.99 14.2@ 2 .36 3.06 4.41 4.07 2.02 6.24 3.94 20.67 
Zenith Z-386133 IBM Spcl. 89 4.79 15.10 2.96 5.05 3.91 3.97 1.87 6.59 3.85 20.19 
Ma,trix MOP 386133 IBMSpd. 89 5.75 15.07 1.93 5.73 3.95 3.90 �1 �~ �7�4� 7.09 3.43 20.11 
AST Premium 386/25• 3.78 9.92 2,49 2.34 3.62 3.93 2.60 5.36 3.68 19.20 
Dell System 310 (386/20) 
Proteus 386/25MX• 

Oct.SS 3.91 
4.2{; 

8.38 
9.97 

3,21 
2.37 

2.45 
1.72 

3.45 
3.69 

s:.s6 
3.88 

2 .84 
2.40-

4.98 
4.33 

3.41 
3.66 

18.24 
17.95 

ALR FlexOache 20386 Jun. 68 3.92 7.00 2.50 2.01 3.44 3.51 2.88 4.66 3.44 17.94 
Compaq Deskpro 386120 Feb. 88 3.61 8.34 2.23 2.54 3.20 3.51 3 .09 4.67 3.45 17.93 
ToshibaT52001100 {386120) Aug.89 3.96 6.27 2.22 2.16 3 .34 3.66 2.57 4.89 • 3.40 17.86 
ALA MicroFlex 7000 (386125) Sep. 89 4.99 10.29 2.41 2.97 3.54 3.82 1.50 5.45 3.30 17.61 
Compaq 386/20e" 3.62 8.19 1.89 3.03 3.26 3.64 2.62 4 .68 3.07 17.26 
IBM PSJ2 Model 70·A21 (386125) Jul, 89 4.71 10.23 1.64 2.96 3.42 3.75 1.52 5.33 2.62 16.64 
Dolch-PAC. 386·25 Aug. 89 3.84 8.77 2.12 2.64 3.16 3.14 2,37 4.67 3.11 16.45 
AST Premium/386C (386120) • 3.26 7.42 2.31 2.28 3.1 2 2.60 2.61 4.50 3.31 16.14 
Micro Express RegaJ II (386/20) Aug. 89 3.30 8.08 2.51 2.50 2.98 3.18 2.22 4.29 3.14 15.76 
AST Premium/386 (386120) Sep. 88 2.51 5.26 2.41 1.90 2.80 2.90 2.42 3.98 2.74 14.85 
FiveStar Model 320 (386/20) Jun. 89 3.3:1 7::.99 1.66 2.1 1 S.07 3.21 1.49 4.31 2.59 14.67 
Tandy 5000 MC (386120} Feb. 89 3.71 7.91 1.25 2 .26 2.97 3.23 1.50 4.35 2.23 14.27 
Tandon 386/20 Jun. 89 -9.30 8,02 1.49 1.T1 2.91 3.19 1.52 3.!>7 2.41 14.01 
Everex Step 386/20 Aug. 88 4.11 6.14 1.41 1.59 2.94 3.37 1.55 3.67 2.4e 13.98 
Dolch P.A.C. 386·?0(: (386120) Jan. 89 3..30 5.35 1.41 2.23 2.96 2 .78 U58 3.79 2.37 13.58 
Compaq Portable 386 (386120) Aug.89 2.82 7.34 1.60 2.46 268 3,11 1,49 3.73 �2 �~�3�2� 13.33 
IBM PS/2 Model 80-1 11 (386120) Nov, 87 2168 6 .97 1.53 2.31 2.81 3.07 1.40 3.03 2.21 13.16 
Sun386i (386125) 
IBM RS/2 Model P70 386 (386120) 

Dec.88 
Aug.89 

3.61 
2.66 

6.02 
6,98 

5.87 
1.62 

0.70 
2.16 

3.24 
2.99 

2.66 
2.88 

2.36 
1.35 

1.94 
3 .56 

2 .96 
2 :22 

13.16 
13,02 

IBM PS/2 Model 70·121 (386120) Jan. 89 2.66 6.84 1.74 2.34 2.63 2.74 1.46 3.75 2.15 12.72 
Wells American CompuStar (286120) Apr.89 2.74 2.04 2.01 2.30 �2�.�~� 3.11 1.65 3.06 2.06 12.49 
NEC ProSpeed 386 (386/16) Aug. 89 2.41 6.00 2.15 1.59 2.34 2 .33 2.14 3.11 2.37 12.29 
Compaq 386s (386SXl16) Nov.as 1.86 s.oa 1.78 l.87 2.24 2:15 2 .06 3.01 2.05 11.51 
ADC Powerlite 386 (386SX/16) • 1.92 4.88 2.64 1.37 2.38 2.25 2 .48 2.24 2.1 3 11.47 
Dell System 220 (2S6120) Gee.88 2.72 1.73 1.40 2.0-2 2.71 2.68 1.39 2.55 2.11 11.'44 
Toshiba T5100 (386116) Aug. 89 2.38 5.90 1.34 1.32 2.25 2.48 1.69 2.64 1,97 11.04 
Zenith TurbosPort-386(386n2) Aug. 89 1.96 2.36 1.48 1.9f 1.9a 2.22 2.00 2.73 1..97 10.84 
Talung TCS-8000 (386120) Aug. 88 3.04 1.74 l.18 0.94 2.41 2.98 1. 13 2.09 1.92 10.53 
IBM PSl2 Model 70.E61 (386116) Jan. 89 2.11 5.50 1.55 1.93 2.28 2.18 1.35 2.94 1.78 10.52. 
Compaq Deskpro 386/16 Feb. 87 2.20 1.52 1.45 1.49 2.26 2.40 1.52 2.25 1.96 10.38 
Twirihead 386SX(386SX/16) Mar. 89 1.93 4,9 1.4J5 1.17 2.29 2.00 1.62 2.57 1.76 10.23 
Mitac 2386 (386/16) Oct. 89 2.04 4 .41 1.38 1.57 2.08 1.82 1.36 2.76 1.67 9.70 
GRiDCase 1530 (386/12.5) Aug. B9 1.76 2.69 1.55 1.24 1178 2.01 1.81 2.17 1.82 9.58 
IBM PSl2 Model 55SX (386SX116) Oct.89 1.78 4.02 1.36 2.42 2.07 1.97 1.21 2.61 1.67 9.53 
GRiDCase 1535 EXP (386112.5) 
Amdek $ystem/286A (286112.5) 

Aug. 89 
JuJ. 88 

1.76 
2.1'9 

2.68 
1.56 

1.55 
4.16 

1.20 
1.01 

1.69 
2.02 

2 .04 
2.21 

1.78 
1.53 

2.13 
1.72 

1.80 
1.70 

9.44 
9.17 

Dell System 200 (286/12.5) Jul. 88 1.60 1.72 4.05 1.09 1.83 2.01 1.31 1.74 1.,46 8.34 
IBM PS/2 Model 50 Z (286110) 
Arche Rival 286 (286112) 

Jan. 89 
Jul.88 

1.85 
1.51 

1.80 
1.50 

1.24 
2:so 

1.42 
1.49 

1.76 
1.75 

1.72 
1.43 

1.17 
0.96 

2.00 
t.84 

1.47 
1.14 

8.12 
7.12 

AST Bravo/286 (28618) Sep.89 1.48 1. 03 1,12 1.18 1.57 1.30 1.22 1.53 1.27 6.89 
NEC PowerMate Portable (386SX116) Aug, 89 1.96 S.76 1.23 1.27 1.25 1.23 1.65 1.50 1.13 6.77 
Leadlng Edge Model 02 (286/10) Jul. ea 1.27 1.25 3 .86 079 1.63 1.24 1.32 1..28 1.21 6.68 
Epson Equity II + (286112) 
IBM PC AT (28618) • • 

Jtrl.88 1.28 
1.00 

1.21 
1.00 

3.43 
1.00 

0 .92 
1.00 

1.54 
1.00 

1.47 
1.00 

1.07 
1.00 

1.22 
1.00 

1.24 
1.00 

6.54 
5.00 

IBM PC XT(808614.7)" • 0.22 0.71 0.32 0 .25 0:33 0,28 0.22 0.35 0.29 1.47 

�·�s�~ l'ta'i bee.i barclimme:! Ill.II no1'.190>4lled 1n e-m;: 
• •L.ls!ed b° rwflwance Ori)' . 
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BYTE BENCHMARK INDEXES-WITH MATH COPROCESSOR 

Low level Appllcatlon level 

SIA386133 
Mlcro Express ME 386133 

National Micro Systems 388t33 
FiveStar Modef 33/D (386133) 

Compaq Desl<pro 3Shl33 
Dyna Cache 38Q/33 

ALA FlexCache 33/38e 
Blackshlp �~�6�1�3�3� 

AST Premium 386/33 
Everex Step 386/33 

PC Link 386133 
ALR FlexCache 25386 

Tangent333 
SIA386132 

Zenith Z-386/33 
Matrix MOP 386133 

AST Premium 386/25 
Dell System 310 (386J20) 

Proteus 386/25MX 
ALA FlexCache 20386 

Compaq Deskpro 38Q/20 
Toshiba T5200/100 (386/20) 
ALR MicroFlex 7000 (386125} 

Compaq 386120e 
IBM PS/2 Model 70-A21 (386/25) 

Dolch-P.A.C 386-25 
AST Premium/386C (386/20) 

tvtrcro Express Regal II (386/20) 
AST Premium/386 (386120) 
FiveStar Model 320 {386/20) 

Tandy 5000 MC (386120) 
Tandon 386J20 

Everex Step 386120 
Dolch P.A.C. 386-200 (386/20} 
Compaq Portable 386 {386/20) 

IBM PS/2 Model 80-111 (386120) 
Sun386i (386125) 

IBM PS/2 Model P70 386 {386/20) 
IBM PS/2 Model 70-121 (386120) 

Wells American CompuStar (286/20) 
NEC ProSpeed 386 (386116) 

Compaq 386s {386SX/16) 
ADC Powerlite 388 (386SX/16) 

Dell System 220 (286120) 
Toshiba T5100 (386/16) 

Zenith TurbosPort 386 (386/12) 
Tatung TCS·SOOO (386/20) 

IBM PS/2 Model 70-E61 (386/16) 
Compaq Deskpn;> 386/16 

Twinhead 38QSX (386SX/16} 
MJtac 2386 (38611 6) 

GRiDCase 1530 (386112.5) 
IBM PS/2 Model 55 sx (386$X/16) 
GAiDCase 1535 EXP (386/12.5) 
Amdek System/286A {286/12.5) 

Dell System 200 (286/12.5} 
IBM PS/2 Model 50 z(286/10) 

Arche Rival 286 (286/12) 
AST Bravo/286 (286/8) 

NEC PowerMate Portable (386SX/16) 
Leading Edge Model D2 (286110) 

Epson Equity II+ (286/12} 
IBM PC AT (286/8) 

IBM PC XT(8086/4.7) 

- I I 
-_, ·1 I I 
.1 'I I I 

,. I I I 
.I I I t I 
-1 I L I . I 

I I 
I j 
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I I I . - I 
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CJ ScientiflcJEngineenng 
D CompilerI 
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BENCHMARKS AT A GLANCE 

BYTE BENCHMA.RK INDEXES-WITHOUT MATH COPROCESSOR 

Low-lovel AJJP1lcatfon1 
Cum. 

cc.npui. 
Menth 

•ppeaNCI 
CPU Diak Vldeo WP SS OB Sol.I 

Ena. 
Cmplr. •ppl.

Inell. 

Micro Express ME 386 (388120) Ocl.88 3.30 1.47 2.58 3.46 2.73 1.73 1.31 2.32 11.54 
Gateway 386 (386120) Oct. 88 2.77 1.55 2.80 3.16 2.25 2.39 1.14 2.27 11 ,21 
Fortran 386 (386/20) Oct. SS 2.77 1.33 2.84 3.15 2.78 1.54 1.12 2.15 10.74 
Zeos386 Tower (386/16) Oct.88 2.61 1.97 2.25 3.08 2.67 1.54 1.05 2.30 10.64 
DalaWorld 386 (386/16) Oct.88 2.20 1.52 1.64 2.76 2.34 2.1 5 0.90 2.14 10,29 
Spear Mono-386A (386116} Oct88 2.61 1.38 2.28 3.01 2.66 1.45 1,05 1,92 10.09 
Northgate 386116 Nov, 88 2.61 1.38 2.27 2.86 2.75 1.34 1.06 2.04 10.05 
Micro 1 Power 386120 Oc488 2.54 1.44 1.86 2.90 2.39 1.69 0.98 2.07 10.03 
Club 386 {386116) 
Whole Earth 386 (386116} 

Oct.88 
Od, 88, 

2..62 
2.75 

1.39 
t .30 

2.28 
2.25 

2.91 
2.92 

2.17 
2.16 

1.56 
1.50 

1.05 
1.05 

2.06 
2.05 

9.76 
9.68 

VIPC Micro 386 (386120) 
Comp.Jh:ld Standard-386 (38811q) 

Oct. 88 
Ocl.88 

2.91 
2.20 

l.33 
1.43 

1.90 
1.66 

2.71 
2.64 

2.46 
2.34 

1.54 
1.50 

1.07 
0.88 

1-90 
1.91 

9.68 
9.27 

Pacesetter 386 (386/20) Oct, 88 2.36 1.43 2.06 2.60 2. 15 1.48 0.97 1.se 9.08 
Suntronics-386 (386/16) 
Blackship 386 {386116) 

Oct. BS 
Oct.BB 

2.20 
2.43 

1.23 
1.33 

2.33 
1.48 

2,62 
2.74 

2.15 
2.01 

1.44 
1.43 

0.90 
0.89 

1.83 
1.81 

8.93 
8.88 

Bus a86 (386116) Oct88 2.20 1.04 1.63 2.57 2.14 1.51 0.89 1.70 8.81 
GCH EasyData 386 (386116) net: as 2.42 1.34 l .84 2.45 2.00 1.50 0.90 1.90 B.75 
Value 386 (386116) Od. 88 2.20 1.22 1.65 2.66 2.00 1.32 0.87 1.84 8.69 
PC Nel\.York THE 386 (386/16) Oct.88 2.20 0.93 1.63 2.54 1.97 1.43 0.91 1.83 8.67 
Uniq,386(386116) Oct. 88 1.87 1.26 1.50 2.47 1.91 1.45 0.82 1.78 8.44 
Compaq SLT/286 (286112) Mar. 89 1.59 1.77 l.43 1.77 1.67 1.95 0.61 1.69 7.70 
Hertz 386 (386116) Oct.88 2.03 1.32 1.57 2.09 1.61 1.32 0.82 1.79 7..59 
NCR PC916sx(386SX/16) Mar. 89 1.87 1.34 1.11 2.11 1.70 1,28 0.72 1.71 7.52 
Ogivar 2a6 Laptop (286112.5) 
ZenithSupersPort 286 (286112) 

Mar.89 
Feb. 89 

1.70 
1.55 

1.19 
1.06 

1.38 
1.38 

1.75 
1.59 

1.63 
1.53 

1.34 
1.28 

0.62 
0.64 

1.45 
1,40 

6;79 
6.43 

Mttsubishi MP-286L (286/12) 
Epson Equity LT (NEC V30/10) 

Feb..89 
Od.88 

1.6.2 
0.93 

0.92 
0.61 

1.29 
0.82 

1.45 
1.01 

1.41 
0.86 

1.05 
0.92 

0.59 
0.34 

1.13 
0.81 

5.64 
3.94 

HP Vectra CS Model 20 0/'3017.16) 
NEC MuttiSpeed HO (V3019.54) 
NEC UlttaUte 0/3019.83) 

Jun.BS 
Jun. 88 
Aug. 89 

0.64' 
0.68 
0.93 

0.26 
0.47 
1.42 

0.62 
0.59 
0.80 

0.77 
0.74 
NJA 

0.84 
0.89 
0.90 

0.68 
0.41 
NIA 

0.25 
0.27 
0.35 

0.65 
0.64 
0.99 

3.19 
2.96 
NIA 

BYTE BENCHMARK INDEXES-MACINTOSH FAMILY 

LOw-tevel Appllcatlon• 
Cum. 

Computer 
CPU FPU• DISk Video WP SS DS Sci./ 

Eng. 
Cmplr. �·�~�I�.� 

lndx. 

Macintosh llcx 4.61 us 3.65 2.5B 2.72 3.25 3.07 6.13 2.79 17.97 
Macintosh SE/30 4 .61 1,16 3.01 2.33 2:68 3.53 2.99 5.23 2.60 17.04 
Macintosh llx 4.57 l ,16 3.02 2.59 2.60 3.20 3.15 5.32 2.53 16.81 
Macintosh II 3.81 1.00 2.56 2.35 2.00 2.72 2.53 4.24 2.16 13.66 
Macintosh SE 
Macintosl'I.Plus 

1.00 
0.61 

N/A 
NIA 

1.00 
0.75 

1.00 
0.91 

1.00 
0.80 

1.00 
0.88 

1.00 
_p.93 

1.00 
0.91 

1.00 
0.84 

5.00 
4.36 

• FPV onclei< �~�o�n MadnlOSh II All olhet '"Cle-baNd <111 Mac.ntosr. SE . 

PC-compatible system are referenced against an 8·MHz IBM 
A.T with an 80287 coprocessor. The cumulative application in­
dex represents an overall score based on alJ appl icatioil tests. 
The baseline AT registers at 1.0 on each application index for a 
cumulative index of S.0. Therefore, a cumulative score of 20 
W'OUld suggest an operating speed four times that of the stan· 
dard AT . The NEC UltraLite could not run the entire set of 
application tests and so does .not have a cumulative application 
index. The UltraLite's low-leveJ bar graph is more.representa­

tive of its speed since the application-level bar lacks two seg­
ments. For all graphs, the low-level bar extends rothe leftofthe 
listed system and the appJkation-JeveJ bar extends to the right. 

Predictably, the 68030 machi nes (Ilcx, SE/30, and llx) top 
the Macintosh list. The 68000 processor inside the SE and Che 
Plus does not support an in(egrated math coprocessor, so those 
machines CQUld not generate an FPU index. For the same rea­
son, the Macintosh FPU indexes are referenced against th.e Mac 
II, while all other indexes are based on the Mac SE. The Macin· 
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BYTE BENCHMARK �I�N�D�E�X�E�S�~�W�J�T�H�O�U�T MATH COPROCESSOR 

Application level 

' ""!" 

Micro Express ME 386(386120) 
Gateway Ja6 (366120) 
Fortron 386 1386/20) 

Zeo:i 386 Tower (366/16) 
DataWorld 3SS (3BS/1 S) 

Spear Mono-366A (366/16) 
Northgate 386/16 

r 

I 

I 

I 

I 

I 

I 

I 
I 11 

I I 
I 

Micro 1 Power 386/20 
Club 386 (386116) 

Whole Earth 386 (386116) 
VIPC Micro 386 (386/20) 

CompuAdd Standard-386 (386/16) 
Pacesetter 386 (386120) 
Suntronics-386 (386/16) 
Blackship 386 (386/16) 

Bus 386 (386/16) 
GCH EasyData 386 (386/16) 

Value 386 (386116) 
PG Netwol'K THE 386 (386/16) 

Uniq 386 (386/16) 
Compaq SLTJ286 (286/12) 

Heltt 386 (386/16) 
NCR PC916sx (386SX/16) 

Ogivar 286 Laptop (286/12.5) 
Zenith SupersPort 286 (286/12) 

Mitsubishi MP-286L (286/12) 
Epson Equity LT (NEC V30/10) 

HP Veclra CS Model 20 (V30f7.16) 
NEC MulliSpeed HD (V30/9.54) 

NEC Ultralite (V30/9.83) 

BYTE BENCHMARK INDEXES-MACINTOSH FA.MILY 

'I 

I 

I 

I 

CJ CPU 

Low level 

I I 

I I 
I I 

I I 

I 

I 

I 

I 

I 

I I 

I I I 

Macintosh llcx 
Macintosh SE/30 

Macintosh llx 
Maciritosh II 

Macintosh SE 
Macintosh Plus 

Appllcatton levet 

CJ FPU D Disk D Video CJ Word processing D Spreadsheet CJ Database 

D ScientifiC/Engineering D Compiler 

tosh indexes should not be compared to the PC indexes. 
Benchmarking can be a tricky business, especially given the 

wide range of methods employed to make systems run faster. 
For the most part, we run the systems intact, testing them the 
same way you would use them-as complete systems. We do 
�~�s�a�b�l�e� software caching because it steals precious RAM, but 
hardware caching is fair game. We uy to test all machines with 
a coprocessor installed. Machines tested without a coprocessor 
are listed separately. The Macintosh bench.marks have been �r�e �~� 

vised -since the last update, so the numbers have changed 
slightly. The PC benchmarks have not faced a major :revision 
since the December 1988 listing. 

As systems continue to stretch the performance curve and as 
the 80486s start to appear, the BYTE Lab will be ready with a 
new generation of system benchmarks. Stay tuned .. • 

Stanford Diehl ls a BYTE testing editor. He can be reached ori 
BIX as "sdiehl. " ' 
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�~�t�e�r� years of fi �

Introducing the 
best built, best backed 
286-and 386-based systems. 
Since 1985, �~ has been a leading microcomputer ntaintenance provider. 
We repair all major brands - �J�B�M�~� Compaq1 and the best-known 
peripherals - for the largest dealer networks and third-party service 
companies nationwide. So when we decided to build our own 286- wd 
386.-based systems we knew how to make them even better. 

With CSR, you can put your confidence in a company that has it all - the 
service, supporl, performance and IBM compatibility you eKpect - but at 
prices that will surprise you. 

The industry's best 2-YEAR warranty. 
For lhe ii rst fuU year we provide complete on-site service on all J>arts and 
labor. During the serood year we'll repair or replace any parts that Cail. 
Thls revolutionary warr:mty demonstrates the high degree of confidence 
we have in tbe quality and reliability of our computers. 

Plus, when you call our toll-free Technical Support Hotline you'll be 
connected to a highly-skilled Customer Engineer {CE). Your CE will 
either fix the problem over the pbooe or dispatch a Service Engineer 
to your site - wiibin 24 hours of your call - for prompt, professiona.I 
problem resolution . 

And wha['s best 11bout this CSR-exclusive is that everything is Jncloded 
in the price of yQur computer! 

High performance, not a high price. 
CSR delivers high perfor)D.:lnce In every machine we make. Our 286120 
uses ao Iotert based 80286 chip that runs at a bl.azing 20 MHz and 
outperforms most 386-based machines. 

we built 
And unlike some of our competitors, we don't lmbed the VGA or disk 
controllers on the mother board - that can jus1 lock you out of future 
innovations. Instead, we provide a high-speed VGA controller which 
supportS all �~�A� modes. And a totally IBM-compatible disk controller 
which features the latest tn track-buffer technology to boost drive 
performance by an amazing 30% to 50% . 

Compatible with reality. 
You've invested a Jot in sclhtwe. Tbat's reality. So we designed our machines 
to be !00% compatible with all your MS-DOS® and OS/2• software. 

And we know you have software on both 3 112" and 5 114'1 media. 
That's why all CSR computers have both sire drives - even tbe low profile, 
small footpriot 286/20 SL. It's a �c�o�n�v�e�n�i�e�n�~� we've added without adding 
to the price. 

Plus you'll find our high resolution high contrast VGA mooilors and 
''clicbble" keyboard to be consistent with your definition of how a 
computer should look aod feel. 

Compatible with your budget. 
You ma)' .have computing needs tha1 are Incompatible W"ith what olher 
computer companies would like you to spend. Tull us the details of your 
needs. Theo tell us your budget And we'll build you a system that's 
compatible with both. 

So if you want a better built, better backed computer system, compare 
warr:i.nties. Compare specifications. Then pick up the phone a.nd call 
us at 800-366-1277. We'll dellver wha1 you need a.t prices that will 
suprise you. 

Full leasing options a\'ailable. R.ttes begin as low llS !60/mo. 
\l'e accept MasterCard, VISA md certified chec.ks. 

trht bnnm or p:rodud. nlDln mm1ioned art- 1.ndat!3rk1• or tqla:tc'.mi Uldmaar\1 er thnr �m�p�m�~ �v �i�:�­
llold= !IS-DOS ..d Os/l �~ "&i"'ml 1n&morb of !lim1SCll: Corpontion_ 

MM!t In the UM 
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xing their best, �
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CSR 286/14
CSR ?.86/t4 SL 
• am611111 Iliad "*'CIPIOOlllDJ nllllillftl 

14illlz. 
• I NI IWl lll(Jmdllllt Ill 16•(8Miiqo Ille 

$ysldl baud).. 
....�m�a�d�e�~�-�,�.�~� 

""' - ""' tulllldlcr.•• IJlllll Qlllll!lrJlllrd Dllt l:olllmlls. 
• s.Jt• LUllorJ.S• IM'•dlillllllltd!M 
• l!ahoncx!d IOI i.ilt ''itdr" �~ wldl 

aipr laDlila' IDd dlal COlllt; 

• Sodll:l tir 1Dlt:l 80i87 er 'ltllell ..ii 
•'llpfua:dlll. 

• I ponlle/. I saill pan toil I Mktolofl 
aJqldltile bid - port. 

• 8Jadll&tly dlOillrdapualoa ....... �

 "�r�o�.�.�t�r�t�e�l�e�t�~� 
 "�S�c�a�d�i�y�~� 
• Mllblcll 
• JIN dmc dock wldl...,. i.t..,. 
• �M�S�-�D�O�S�&�~ ........ �

PoplJllr Options �
I Im IO 16 llB olllilh JPCled _,-. �

�8�0�2�8 �T�- �l�l�l�l�!�b�~ �.� 
.llllll 11111> ..'lfllli Gae J,as• jllld IWll 3,j" 
diittbllp..........._ 
'WI �·�~�· " "�1�1�1�s�m�r�:� .. �t�~�'�l�l�l�O "�A�.�,�.�.� 

�Q�I�-�~� ......!........._ 
.._ '"'°"" 
U,69'} S2,IJIJ9 S2J9C}""" ...... '2,S9':1l?,:19?'l.8'9 

••12lli­ 11.999 �~�i�.�5�9�9� n.Ei'»mej. 

1t11111• Sl,8!19 13,299ll.S99... 
.,.... 0 ,999 13.$9�·�~�.�m� -

CSR 286/20 SL 
CSR 186120 
• 8Qilli6laldlmed.................... �

201111:1. 
• l lltlWI eqllldlllle.IO 16•OIJll Cllldlc.,..bold).. 
• ......lilllldeMllllllClfudlltldln 
• llfllt !l*d WA.CUilrollcr: 
• �'�l�l�i�m�l�l�l�a�m�t�l�l�l�&�l�l�~�d�l�l�l�l ...... 
..Clllldd:I;

•us· u.111or1.s• �L�~�l�l�l�d�l�l�l�l�l�a�e�°�l�b�o�a� 
• llllllDid ....''illr lleJ1-d 111111 

CJOlll' lride" llld --­• �~�~�l�a�i�d llO'Zll7 or 'lild lllilr 

• I �~�. I Rlill pilllllld �I�.�~� 

�~�- IQOlae pan.
• 8ll!dmUY Glldlld....... �
• 3.,.i-.8'Mlll. 16Jllber 20 Milz.. 
�~� 

• l'llMr 11111!1 swlldt. 
• Smlrlty ll!flllCt. 
•AMI'*-' 
• .,.. wdoc:k 1'1111 blllerl' badmp.. 
• 16-DQS 1114 IG-OSIZ l.'Olllplllblm. 

Popular Opdoll6 �
l Jill 111 16M8 otlll&lr �~ tnelllllT· �
�J�O�M�l�t�a�M�l�l�~� �
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CSR 386/20 
.t"...::-*•-nmnllll!I 
• I 18 IAM ajlllidlllle 1111 16 1118 Gii lbt 

lfllealbOlnl. 
 "�P�l�l�l�l�l�l�l�o�d�e�l�l�l�l�l�d�l�i�l�f�t�l�~�~� 
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• Rell U..dod .... blHery lidlf. 
• llG-005 llld 115-0Wl Cllllqllllllle. 
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CSR 386/25c 
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To order, 

Computer Systems Researchplease call 800-366-1277 We build ours better, 
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