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AANL RITSERTHAL

DATAWORLD
Desuts A 486
SYSTEM

Dataworld, a direct marketer
of personal computers head-
guartered in Pico Rivera,
California (B00-736-3282),
has entered the R0486 fray
with its new Data 486-25,
available in both deskiop
and tower conhgurations,

The Data 486-25 (55,720
is powered by Intel's 250 He
486 processor, and uses the
Industry Standard Architec-
ture (I5A) bus.

Dataworld's new desktop
model has five half-height
storage bavs and a 200-watl
power supply, while the
tower model (which sells for
8210 more) has six half-
height bays and a 230-watt
power supply, making it
slightly more suitable for
use as a network Gle server.

Dataworld includes [ree
third-party on-site service
from TRW and toll-free tech-
nical support.

The Data 48625 also
comes with a one year war-
ranty on parts and labor and a
full 30-day money-back guar
antee, —Fatrick Honan

“A new customer
is coming to
this marketplace,
one that is
looking for
service, support,
and technology in
addition to low
prices.”

—GRAKAM BEACHUM,
Vice President of Marketing,
Tandon Corp.

FORUM

" IBM AND MICROSOFT: ON THE ROCKS?

The long, often turbulent marriage of mutual interest between hardware giant 1BM and software fitan
Microsoft has apparently taken a turn for the worse.

Frustrated with the slow acceptance of 08/2, caused in large part by the success of Microsoft Win-
dows 3.0, IBM has decided to take control of the future of the jointly created industrial strength oper-
ating system.

Microsoft Corporation, meanwhile, is forging ahead with plans to enhance its increasingly popular
Windows envirenment for DOS.

“It's not a divorce, but it's a postnuptial agreement,” says Esther Dyson, the editor and publisher
of Release 1.0, a widely circulated industry newsletter. “It's clearly a sign that we're going to have
several different versions of DOS and 05/2 out there, and that's very unfortunate. The net effect is
confusion.”

At the heart of the discord are differing priorities. IBM wants 05/2 to become a Success sooner
rather than later so it can push ahead with plans to position corporate mainframes—its bread and
hutter—as the hubs of enterprise-wide networks. The acceptance of 05/2 is also likely to spur sales
of high-end PCs anil network servers.

Microsoft, on the other hand, s content to first allow Windows to run its profitable course, even
if that course takes five years or more. When [or if] the market is ready to move, Microsoft is prepared
to push 05672 as well.

s not the first time IBM and Microsoft have clashed over 05/2 and Windows. In the fall of 1589,
the two quelled rumors of a deep rift by publicly agreeing to place a higher priority on 05/2 devel-
opment than on that of Windows. But Windows 3.0 became an immediate hit, and software developers
began shifting their resources to Windows applications and deferring work on 05/2 projects.

The prospect of IBM and Microsoft pursuing separate agendas has many managers and users wor-
ried, but not necessarily pessimistic,

“The market has a way of working these things out,” notes Cheryl Currid, director of applied infor-
mation technology at Coca-Cola Foods in Houston, which now uses Windows and plans to use 05/2
in the future. “Still, I'd much rather be spending my time looking at new applications that can help
us, rather than worrying about what's undemeath them,"” —Christopher 0'Malley

PC SouRces, DECEMBER 1B 9
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HoLiDAY ALERT: THE

omputer games are becoming
maore sophisticated, offering a
Blend of music and graphics with
thoughtiul plots and detailed sim-
ulation added for good measure,

The games are more challeng-
ing—in some your build vour own city
or financial empire. Even the packag-
ing is slicker, with poodies such as
choth thaps, cassette tapes, and paper:
back hoolks included to add to the
experience of lying jels or searching
for treasure.

PC Sowrees selected a passel of
games that are cerlain o keep you
coming back for more. That's not to
say that games not on this list are nec-
essarily bad. In fact, winnowing the
vear's 1) games 1o a managceable
anel informative list was no easy task,

All of these games share certain char-
acteristics: easy to learn bul difficult to
master, an ability to monopolize your
interest immediately, multiple or acceler-
ating difficulty levels, a strain on the brain
more than on the reflexes, and sheer
addictive fun. In alphabetical order, and
with retail price and publisher in paren-
theses, they are:

Avengrer (560, Spectrum Holobwte): You
pilot the LLS Air Foree's 410 Thimderbolt
ground-attack aircraft in this three<dimen-
sional fight and fght simulator, [ts prima-
ry mission: destroy tanks with its modern
version of a Gatling pun (nicknamed the

Tha L e E e T ]
L alsaits you outsies :
tha qace: Monhow e
aach abint, than deatr
our swerds. Vo
wam gty nie Se e
that ng 4% a manesy of
i Ll kg

Sword of the Samurai

o112 K e 3 i According to Computer Intelligence, the top 10 applications software packages accounted for 71 percent of all pack-
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Avenger), This game can be linked to Fak
con 3.0 as part of Spectrum Holobyte's
electronic battlefield, in which you can Oy
with another plaver via madem, One of the
vear's 10 hest games,

Light Speed

Centurion; Defender of Rome (549,95,
Electronic Arts): A strategy war game (o
buy, to see, to conguer. As a Julins Caesar
wanna-be, finance your legions, march
across the known world, meset new harbar-
ians. Although the arcade chariol races
and gladiator fights are
uninspiring, the legion
versus barbarian lact-
cal battles offer excep-
tional excitement, One
of the vear's 10 best
Eames,

Covert Action (360,
MicroProse): You are a
CIA operative in an
“Eapionage sim-

ﬁ ulator” Tap phone lines, hack com-

puter systems, and perform other
high-tech surveillance tasks. New
for the holidays,

Cveles (53995, Accolade): The
game puls you astride a vadety of
motoreycles on the world profes-
sional racing circuit, One of the
year's 10 best mames,

Deireee Where in the World fs Car-
men San Diego? (380, Broder
bune): This is the same educational
geography game as the regular ver-

sion, but adds digitized location photos
fronn Natioral Geagraphie, digitized voices,
global maps, and 30 animations, New for
the holidays.

Faees (539,95, Spectrum Holobwte): The
third arcade brainleaser from Soviet
designer Alexey Pajitnov (See Welltris
below) is every hit as good as the first
two, This time, you're matching parts
af faces frem histerical fgires such as
Napoleon, Einstein, Genghis Khan,
Linweeeln, and Mozart, Chins, lips, noses,
eves, and foreheads drop from the top
of the screen two at a time, One of the
year's W) best games,

Faleon 3.8 (370, Spectrum
Holohyte): An upgrade of the existing
F-16 Might simulator. [ features new
three-dimensional terrain, improved

Might charaeteristics, new missions, 1 cany
paign game, and @ modem tiedin to
Avenger. New for the holidays,

Flight af the Intrader (560, Spectrum
Helobyte): The computer game tie-n with
the movie and book aboul air combat oper-
ations during the Yiet-
i War, You fly an F<4
Phantom Gehter or A6
Intruder attack plane.
Mew for the holidays,

Calleans af Glory
(345, Broderbund); The
game puls you in
explorer  Ferdinand
Magellan's hoots as
you circummnavigade the
globe. You'll steer the ship, manage sup-
plies, and try o quell muting and avoid the
real Magellan's fate; death in the Pacific,
New for the holidays.

Hevoes of the 3570 (350, Electronic
Aresi: You're in the coclpit of a P51 fighter
during World War I1, The emphasis is less
on fight simulation and move on Fstpaced
aerial combat, New for the holidays.

Knigits af the Sky (560, MicroProse):
You choose among British, French, and
LL5. planes for three-dimensional aerial
combal during World War . New for the

_



Light Speed {360,
MicroProse): A role
plaving space opera
with three-dimensional
slarship combal In
your quest for a new
horme for the human
race, you'll travel 1o new
worlds, meet aliens, and
kill them. 5o much for
intergalactc harmony,
Mew for the holidays,

Magic Canele I {360,
Medallisth: This game
puts vou in a fantasy
guest 1o save the world
from black mapic. New
for the holidays,

Fipe Dreams (524595,
LueasFilm): & quirky
arcacde game for phamb-
i fanatics, Arrange vartous sections of
pipe o funnel liguid oul of a dreain. The
longzer the pipe (and the more devious the
route), the more points you get, New for
the holidays.

4 (314,95, Taiteh: An arcade rame in
which you block off sections of the screen.
The more vou block off, the greater vour
seone, and there's a nummum amount you
el efore advancing w the nest screen.
Che of the vear's 10 best games.

Railroed Deoor (55495, MicroProse):
In this game of railroad building, vou lay
track, hulld stations, haul cargoes, and
fend off rivals in the L5 or Eumope as you
create the little railvoad company that
cottld, You'll gpend hours manipalating
sehedules and loads, jugeling finimees,
and rearranging track confipurations as
youl by to outwit historical railread barons
sich as Cornelivg Vanderbill and 1.1 Mor-
g, One of the vear's 10 best mmes,

Shace 1889 (550, Medallist): Explore
Mars, Venus, and the moon in Vieloran-
ape spaceships (complete with sails and
canmon) i arder o crack an earth-shatter-
ing puzzle founed in an Epvptian tomb.
Mew [or the holidays.

L

Their Finest Hour: The Battle of Britain

Spell Casting 101:
Soreerers Gt The Girls
tLegend): A bawdy
tongue-in-cheek fanta-
sy quest to rebuild the
sorcerer's University,
New for the holidays.

Storstarnik (350, Flec-
frenic Arts): This game
places you in the cock-
pit of the USSR
newest ground-attack
aireraft, the Sukhod SU-
25 Storrmovile, Your mis
sion in this three
dimensional {light
simulator 15 (o mike
the world safe for the
Pesce Dividend by
destroving 1LS. and
Sonvaet aircrafl and wehi
cles manned by armed terrorists, New for
the haolickays.

Stieatt Dvtver (550, Spectrum Holobyte):
You're stapped behind the steering wheel
of a Corvette as vou race the clock
to complete the stunt course. This
thresclimensional driving simuls-
tor whips you through hair-pin
trns, over jumps, around loops,
and dowm straigrhtaways, New for
the holidays.

Stunfs (Price not available,
Broderbund): A three-dimensional
driving simulation with jumps,
loops, and corkscrew turns, You
plck one of 11 cars, such as a Fer
rari or Lamborghini, and one of
fivee conrses. 1 alse includes a
build-your-owi-course systen,
Mew for the holidays,

Swwrd af the Samural (554,95, Micro-
Frose): Arcade sword fights mix with
strategy and factics as vou batlle assas-
aing, crush peasant revolts, and command
armies. M vour honar is true, your sword
awift, and vour leadership sure, vou will
grasp the title of Shogun, One of the year's
10 best rames,

Faces

ages bought hy companies with more than 500 employees from July 1989 to June 19490,

S

YEAR’S BEST GAMES

Their Finest Howr: The Baitle of Britain
(359:95, LucasFilm); You're in the coclopit
of & Spitfire, Stuka, Messerschmitt 109, or
other airplane that flew in the World War
I Battle of Britain. 1t's less a flight simula-
tiom than a fight simulation. 10 also chal-
lenging fun tostck on the tail of a wildly
twisling Aghter, walch vour tracers walk
up the fuselage and rip pieces rom the
plane, and see the smole that signifies the
end of a dogfight stream from the spin-
ning wreck. One of the year's 10 best
RIS,

Ultima I (56895, Origin Svstems)!
You'll have so much Lo explore, you miay
never need another fantasy-quest game
amin, Graphics excellence, a wide-open
warld, and a mullitude of magical, metal,
and mundane ohjects to manipulate make
this Ultima the ultimate (so far) antasy
adveniure challenge. One of the year's 10
bt rames.

Welltris (334.05, Spectrum Holobyte):
The sequel to the wildly addictive Tetris,
from Soviel designer Alexey Pajitnoy, In

this arcade classic, vou rotate irregularly
shapedd blocks down the sides afa well to
creale a solid wall at the botlom. When
you fill a row of blocks, the row disap-
pears, fves vou points, and makes room
for more hlocks. You lose if blocks back
up onto all four walls at once, A worthy
sequel. One of the vear's 10 best games.

—Russ Lockwomd

PCSormers, Dvcevnes 159490 59
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Swan:*1 for Support

Our 386SX "c't‘{"”%'.” Our 386/25
System Incredible Prices: S Stem

FREE one yvear s sns

on-site service & FSWW
Fast 42MB hard drive with
19ms access time—features

disk caching for even

Complete fswwiiel (Complete

case

Put our most popular system High-resolution (720 x 348) A high performance 386 at a
to work for you. mono monitor—Hercules stunning price.
compaltible

If reliability and value are important Too good to be true? New manufac-
i : o p ‘ "

to you, look no further. This machine, Top quality components turing technelogy and volume buy- r]
designed with dependability in mind, e : ing of high quality components make

uses 100% surface mount technology :‘.:r'lh—l;?{l}:?l S/27, UNIX it possible, The systemboard ismanu- E
and full VLSI ASIC implementation. SETER A factured using the latest in Surface 1
With all of its features and the secu- 1MB of 80ns RAM Mot Technology automation and a

rity of on-site service for just $1395, y F 1 AMB & 25" t
the Swan 3865X offers a value that PRES "'“_'I‘: i
can't be beat, 1.44MB 3.5" floppy drive

high level of chip integration. This
keeps costs low and reliability excep-
tionally high.

1 parallel, 2 serial ports

| VIDED OFTIONS 7 expansion slots S g T
3865X !n:JudE Mﬁn?w?k Video Adapeer F 386/25 InL'ILEL!E-E-EﬁH:ﬁHEmEuEm
Drive Options | Mono | 14 Flat] VGa T 1024 Enhanced 101-key Drive Options | Mono | 1 Flat| VEA [ 1024

Ming | Mong | VOA

e m_ﬂﬁf 51095 | §21495 MAGA

iz Mone | Mong | VO
v HIMB

R keyboard
fowerion |$1395 | $1445 | $1595 | 51795 '

Himibe  (S1645 |$1695 | $1845 | 52045 (i"'f“PlF“" MRy ated fomer 10 | 52045 | 52005 | 52245 | 82445
FEETIIN I ) documentabhion gares e S
{16eis) LOE 552]45 $2195 | 52345 ‘32'54_'3 s TR 525'&3 525495, 52745 H2M5




I2MHZ 286VGA
8r286-12 Processor
| MB RAM
1.2 MB 5.25" Drive
|44 MB 3.5" Drive
40 MB 17ms IDE Dnive
16 Bit VGA with 512K
14" 1024 x 768 Color Monitor
¥ | Parallel & 2 Serial Poris
| 101 Key Keyboard
MS DOS 3.3 or 4.01

$1495.00

25MHZ 386CACHE
W 64K Cache RAM DD
W4 MB RAM (R
1.2 MB 5.25" Drive i.i;:;
144 MB 35" Drive _==_
[10 MB 17ms ESDI Drive
ESDI Cache Controller
16 Bit VGA with 512K
14" 1024 x 768 Color Monitor
¥ | Parallel & 2 Serial Ports
101 Key Keyboard
I MS DOS 3.3 or 4.01
M MS WINDOWS 3.0

$3195.00

CACHE SPECIAL

Sume features as our PC Mag
Editor's Choice 25 MHz 386
Cache system except this
machine has an 80 MB 17ms
Drive instead of the 110 MB
| Tms EDSI Drive,

$2895.00

GATEWAY 2000 SYSTEMS

GATEWAY 3865X

4 MB RAM
1.2 MB 5.25" Drive
1.44 MB 3.5" Drive el

! 40 MB 17ms IDE Drive
16 Bit VGA with 512K
14" 1024 x 768 Color Monitor
| Parallel & 2 Serial Ports

i 101 Key Keyboard
MS DOS 3.3 ar 4.01

4 MS WINDOWS 3.0

$1995.00

4K Cache RAM m
1.44 MB 3.5" Drive

14" 1024 x 768 Color Monitor
MS DOS 3.3 or 4.01

4 MB RAM
8 200 MB 1Tms IDE Drive
| Parallel & 2 Serial Ports
8 MS WINDOWS 3.0

J3IMHZ 386V GA
1.2 MB 5.25" Drive
16 Bit VGA with 512K
101 Key Keyboard
$3495.00

25MHZ 386VGA
4 MB RAM

B 1.2 MB 525" Drive
|44 MB 3.5" Drive

% 80 MB 17ms IDE Drive
16 Bit YGA with 512K
14" 1024 x 768 Color Monitor
| Parallel & 2 Serial Ports
101 Key Keyboard

B MS DOS 33 or4.01

¥ MS WINDOWS 3.0

$2495.00

25MHZ 486V GA

I 64K Cache RAM
o i MB RAM
M 1.2 MB 5.25" Drive
|44 MB 3.5" Drive
200 MB 17ms IDE Drive
16 Bit YGA with 512K
14" 1024 x 768 Color Monitor
| Parallel & 2 Serial Ports
2101 Key Keyboard
| M5 DOS 3.3 or 4.01
| MS WINDOWS 3.0

$4395.00

STANDARD FEATURES AND SERVICES

* Microsoft® WINDOWS™ with all 386 and 486 systems
* 30-day money-back guarantee

= One-year warranty on parts and labor

« New leasing options now available

* Toll-free technical support for the life of the machine

» Free on-site service to most locations in the nation

« Free overmight shipment of replacement parts

+ Free bulletin board technical suppor

I:.'. e riamoand covgfipurations don'T i pour seeds, we'll be hapipry dr custom configure O system jus for poi

I

610 Gate

Jue o) e volatifiny of the DRAM marker, all prices are sufyect e change
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SOFTWARE

1 800 926-S

Call TOLL-FREE in U.S. and Canada!

OFT

PCE12

Pes et 'II.'J.'JI[_;II HarIniee

1 we can't meet o beat any bong fide advertised price
in this issue i any product we advertise, we will give
o thiil product FEEEY Shipping charges excluded.

NO Surcharge for Visa, MasterCard & Discover!

Hours: 7am-7pm MST Mon-Thur « 7am-5pm MST Fri-Sat « 12pm-5pm MST Sun

Freelince Plus 3000 5 a7
Harviid Graphics 2.3 CALL
Hl.j.hila. @3
DAC Ensy Avcounting 4,1 5 B3 | Insen T
DA Easy Bonus Pack 4.1 L59  Mew Printshop 33
DAL Payroll 4.1 58 | Pigge Maker 100 Ielh
Managing Your Money fib 117 | FES: Firat Publishes 10 Ll
Peachires Complete 111 145 | Printmasier Plis 13
Prachtree Doanie Bonus Bundls 208 1 Wentura Putslisher 3.0 Gl 540

Unifcken 1.0

ME DOS L3 w/0W BASIC, OEM Yersion

C1A Wi Faet Book S o) ME DOS 3.3 Avnual Mmool e o o
Electronmap Wesld Al Lt | ME DOE 400 wiGW BASIC, OFEM Version 4
Creoeddtom Woorld Adlas Ao | MS DOS 401 Al Microson CALL
Groliers Bew Elecironic BEncyolopedia 165
Ko Jumes Bihle ik
Sliervisnlt Boakshell (L3
Microsott Small Business Consultan g |AYES (Birdwutching Softwine)
Mmool Stat-Pack a4 -.'{dm'-' Chags n
Call for CD ROM titles not listed! oo ™" =
F=1.5 Strikg Eogle 11 14
F-1% Stenlih Fhhier i5
Boing's Quest VIV en, i
Firbon Copy Plus 5.2 4 92 | Huml for Red Ocrobe ]
Clase-Lip Custarer CALL | Eebswre Sub Lurry [T ea, M
Clase-Llp Suppan CALL | Mavis Beacen Teachés Typing a4
CryBession 143 | Microsefi Flight Similaio: 40 n
Laplink 11 #i | CH Flightstick i
FC Ay where 111 &g | PC Globe 15
Procorem Pluy CALL | PCUSA 15
Red Storm Rising ol
Bim City 28
Tetris 42
Clarian Pratessional Develaper 3.1 5 430 T:hﬂ_r Finest Haur 6
Clipper 5.0 CALTHReon 3
it B &2 4Lu :::"I"h”_“ i " [‘r
it Perfect 3.4 344 ; Bt An e Wordd b Cnemen Sandicta Y
dRase IV 131 §50 Wheere bn tl_'m L Rﬁf 15 Carmen Sandiegn! i
tBEse 1Y Developer's Edition 0y Wlt n E:!”{'p'_c i Crmen S""_"'“""I‘I“? 28
SRR Bilarend 1.3 {33 Where i Time i Carmen Sandiego? 28
Frobuse: Flog 2010 | 74
Poxhose Plies 2010 LAaN 154
Fax Pra 419 I .
% 1 + Microsolt Wrks
ZF;. :r;:a.flfnsmnnl Fiie 14 |3.J: PRS: Fira) Chinhes & Obicken
" Rovell herwane BLE 1 (4 Lwer)
Ars & Letters Gmphics Editor SEALL  Movall Netwiva BLE 1] e Tuer)
I\-::LI'I&ILE:TFI‘ {:"“1*”“ Compoier l“*l‘: Movell Advinced Netware 2,15
3 e Movell Advanced Metware 215 5FT
iRy Rttt 339 1 Novell Advanced Netware 386 3|

(b D26 TESH, (4AI2) HR-2USE. Cull for produscts nod listed] 2465 W, |2 Sueer, T, A2 45201, Prices and weidlabality subiecr
Eretnpr wishout nitice, AN products ore SEY, Add 5% G AMEX, Add 39 for COD onders and PO Heturns only an delecte
vy withins e st M0 days We di noe guarimles compubibilivy, Adlow | working devs for persesal i cinrpsiy ehiodk
presasning, Formaladin caler b linclade yoar DAY TIME phane nembs
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Micrasoft BASIC Pro DevelopmentSysiem 5 M
Mizrosalt C Compiler 6,0 297
Micronalt Cruick BASIC 4.5 il
Micromnlt Chiick C 2.5 i3
Turkw © 200 o
Tuirks C 4+ AL
Turbo Pascal 5.5 Ufs

Lt 123 2.2 5 1%
Lastas 123 31 CALL
Microsoll Excel 21D 150

Quativiro. Professannl

| v Plus 1.0 548
Al Dase 11 55
Diskview 156 114
Drirect Acceay 50 Call
Fusithock Phus 2.1 11
Hendrimim ]
Mace Liilities 1980 Edition T
Mierosalt Windows L Li]
Marton Liilites Advanced |
I Fools Dl "

e Bl
AMI Professions) 51
Grarmmnuik 1V 56
Micrmsoft Word 5.4 08
Microsofl Waord for Windows 26k
PF&: Professionnl Wrise 2.2 1 54
Qe A Wrne (N
WordPerfect 5.1 229
Wordstur 6,01 CALL
Wisdstar 200014 254
Righvwrier 3.1 5d

‘;m Foxbise Booas
SO0 Lvris [N L]
SCEY Profassional CALL
SEO VPR (Unlimited) hHE
SO XEMIX M6 Ve, 2012 459
SO0 XKENIX 86 Ver 252 GT {SCSLEESDD S84
WordPerfect XENIX 5.0 1-5 user) L1

Clalt e orheeXEN Y Produ !
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. Half Height —<—
o > $259 Bare Drive $309 XT Kit ™

$349 AT Kii.

1" High =

535 Bare Drwe
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161 MB 1Em5 ESDI o
51/4" H.H. =

°929... Drve

$1 079 AT Kit ™
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30-day money back guarantee
One year warranty on all drives
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By
DAVE
ROWELL

OH 4 286 or 386 system, a fast hard drive can bave a greater effect on performance than a fast CPU, So

if good fortune or, heaven forbid, a drive disaster has ereated an opening in your budget for a new hard

drive, you'll wanl to buy as big and fast a drive as you can afford. But vou'll alse need to fgare sul which

H O W

TO READ A HARD DRIVE

210

drive is right for vour system, and thal involves more than checking capacities and access rates,

Ifvou're calling a company thal sells lots of hard drives, you're likely 1o get responsible advice, You'll

be better at evaluating that advice, however, if vou know something about hard deives before calling.

Mast 20MB drives now sell through mail order for under S200, and a 20MB kit with an XT-compatible

o Sroww, Al m

SELOND I'll"-j ACCESS TIMI MAKES TT
MARGINAL FOR AT USE.

o HEA Ly =3B IGHT

USUALLY MEANS A 5,25 aNCH DRIVE,

THE SEZE OF MosT T DIRIVE BAys.

o Do “miane™ iy

CLUIE MU NTINCG HARTPRARE ARTY IPAR-
TTEONING SOFTWAREY

o SEH ML NI

CARLES AND SR CONTHROLLUR A,

o AT THIS PRICE

VO MAY DM BETTER WITH A FASTIR
IDE KIT MECALSE THE

COSTS K

o Fast pyovan

PR ATS, BUT JUST ADEQUATE FOR

SLOWER 3805
o Wi e oRnes
THAT DON'T HAVE AUTO-PARKING

REAIWHITE MEADS aFOULD PROYVIDE
ATIILRPAHKERNG SOFTWARE.

o NI AL DIV,
FHE CONTROLLER TYPE MLUST MATCL
THE DRIVE TYIE.

o BASICALLY A

A0MB MFM 1ivE MANUFACTL

STHICUER TYHLERANCES THAT SUTPIMEIT

FREE ITLGHER CAPACTTY ANID P LB

MANCE OF RLL pyooDisG. Makes &

o Tums AT wry in-
CLAUES A CONTIROLLER CARD { LG0T )
O ET WOULDNS'T COST MORE T1AN T
XT wrr, Mars sume 1's 4 11 isren-
LEAVE CONTROLLER OR YOI WOR™T (051

Cel PO DRLIY.

A HIGET DAOATA THANSFER RATEH.

o THE CONTROL-

LER'S O8N THE DIRIVE, MEEDS AN INEX-
PENSIVE ADAPNTER CARD IF YO M
reESNT PROVIDE AN TDVE COompo o,

o MAKE SURE 17

COMIS W HARTPOART 1O MOLUINT 1N
A 5. 25-N0m Bay.

o I YOuray vp-

CRADING O0 ADDNG TO AN EXISTING
IIVE pinve, Yo wiosy™ T MEED THE KIT.

'o ACCESS TIME 15

LOWE ENOUIGH FOR DATALASE APFLICA-
s, AN ESTM iives PROVIDE HIGH
TIEANSTER BATES APPSROPRENTE FoR 3505,

a HALP-mEGHT

AT THIS CAPACERY MEANS A UAIRLY NEW
pRIVE. Maxy 1GOMB pDrives ane

FUILL-FIERGHT,
o A LO-rrT KIT

renl TS ann 3HGS. SHOULD INCLUTI
CARLES, INSURUCTIONS, PARITTIONING
AND FORMATTING SOPTWARE, ANID
MOLINTING HARTAWARE. A 5150 ESDI
COPNTROLLIER WILL PROVITIE TIE SLOW -
=1 ESD meansien mare oF 10 Mby/'s.

0‘ A NECESSITY,

ESPBECIALLY WHEN v s ESDE, SOS]1,
AND LIME pamryes.

o‘ FarLy stann-
ARDY, BT CHOARTUM, MANTOR, AND
SOME MICROSCIENCE BRIVES HAVE T
YEAR MANUFACTUHER'S WARRANTIES,

contraller might Fo for 8250, Af the
other extreme, you can find a few
drives made by Micropolis and Sea-
gate Imprimis that store a gigabyte
(1GE or 1024MB) and sell direct for
around 54,000, High-performance
drive controller boards for these mon-
sters start at 5200, Currently, most
people buy drives in the 40MB 1o
BOMB range, which cost from 3300 (o
abla, Depending on drive type, a
matching controller card adds 330 to
5100 to the total package. (See the
sidebar, "Right Size, Right Price,” for

more information on pricing.)

HOW BIGT

How big a drive do you need? For
general use with today's software,
consider 40MB the minimum capacity

and G5B or 80MB a hetter choice.
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HARD DRIVE GLOSSARY

& guide to the acronyms drive mak-
ers and vendors use to identity their
praducts.

MFM drives use the original 5T506
interfoce design for personal comput-
ars, MFM (Modified Frequency Mod-
ulefion) refers to tha ancoding
method used to store data on the
drive. MFM drives are now consid-
ered limited in capacity and perfor-

Mance.

RLL drives are alsa 5T506 drives, but
manufacturers use o more advanced
encoding methad then MFM collec
Run Length Limited that allows o drive
to store 50 percent more data and
deliver it 50 percent faster, Any

ST506 drives used with an RLL con-
traller should be approved by the
manufacturer for RLL encoding,

ESDI (Enhanced Small Device Intar-
face} is an improvement of the ST504
interface that allows larger recording
copocities and higher rotes of data
transter. ESDI drives providing |
gigabyte {roughly a billion bytes) of
storage are now available,

SCSI (Small Computer System Inter-
tace) drives are “intelligent” davices
[their controller electronics are on the
drive) that pravide the same starage
copacities and performance levels as
ESDI drives. The multitasking abilities
of the SC51 interface make it a better

choice for systams with multiple
drives and users,

IDE stands for Intelligent, Integrated,
or Imbedded Drive Electronics, which
refer o the fact that drives designed
te this de facto standard have their
contraller electranics built inte the
drive itself, in a foshion similor o
SCS drives, Unlike SCSI, IDE speci-
fies that the controller interface
directly with the computer's
electronics, either +|'\mug|'1 o mother-
board connector or an inexpensive
adapter board, The design allows for
inexpensive elrives with moderate

perfarmance capabilities similar ta
RLL drives,

If you're upgrading g hard drive, vou have a good idea
how much storage capacity vou need right now. Con-
sider culting voursell some slack for luture growth,
however, especially if Windows or 05/2 is in your
plans, You'll have that drive for some time, and new
applications just keep getting bMpger. A business
database may require a dreive LOOMB or larger, and for
network and multivser machines vou may find that
even 200MEB of mass storage cramp vour siyle,

Be careful of advertised capacity, Different ads
sometimes claim different numbers for the same
drive. Some advertisers consider a megahyle to he
ane million bytes; others use the technically correct
value of 1,048,576 bytes (2 to the 20th power) in com-
puting capacity. Either caleulation method 18 close
enoupgh, as long as the ad refers to the capacity of a
drive after formatting, Roughly 15 percent of a drive's
total storage space is taken up by formalling informa
tion. To end up with 63MB of usable space after for-
malting, for example, a drive must start out with

TME of raw slorage capacity.,

Most ads state formatted capacities Tor all drives;
['ve found a few thal give unformatted capacity, bt
they were probably typos. You can often detect such
mistakes by comparing stated capacily with a drive’s
madel number, Several prominent drive companies
use A drive's unlormatted capacity as the last two or
three digits in their model numbers, If you see a
Seagate Wren ST2383N, lor example, advertised as a
AHIMEB drive, you'll know there’s a problem. Though
the unformatted capacity is 383MB, the formatted
capacity of the drive iz only 338MB. (The firsl digit in
a Seagate model number refers to a drive's physical
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dimensions, In this example, the "2" specifies a 5.25-
inch halt-height drive.) Not all companies follow this
convention; Conner Peripherals, Quantum, and Kalok
end their model numbers with the drive's formatted
capacity, and Fujitsu, Toshiba, and Micropolis maodel
numbers are not related (o capacity.

HOW FAST7?
Alter capacily, performance is your next concern, The
trick is to mateh a drive’s ability to quickly deliver
data with vour computer's ability 1o process that data,
[See chart,"Performance Matching.”) You want to
coordinate the two so that neither side of the process
bhecomes a bottleneck, Drive perlormance has lwo
aspects, only one of which gets much altention in
hard dreive ads. The advertised dspect is access time,
the time it takes a drive's read Swrite heads to reach
the requested data. The second performance aspeci
i5 data transfer rate, or how fast the drive can deliver
data once it finds it, The relative importance of each
performance measure depends on vour applications.

A low access thime s important to database applica-
tions, because the records in a database are often
stored randomly on a drive’s spinning data surfaces,
During a database sort, for example, a hard drive's
read fwrite heads may spend more time jumping
between short records than they do reading and writ-
ing those records. Access time isn't as critical lor
other tvpes of software, for which much more drive
time is spent reading long stretches of data than mov-
ing hetween stretches,

Al the mechanical level, advertised access times
measure the time it takes a drive, on average, to move




RIGHT SIZE, RIGHT PRICE

The following simple rule estimates
current mail-order prices for bare
drives. Start with a $100 base
price; and add $5 for every MB of
farmatied storage. Fallewing this
rule; o 20MB drive should cost
oraund 5200, a 100ME drive
$600, From my surveys, most
prices for drives under 200MB foll
within $50 of my estimated price.

What's interesting are the davi-
ations, Prices for BLL drives stay
well below the estimation, while
average IDE prices hover st
abave for all drive sizes. Averoge
MFM prices stay at the estimated
price for 20MB, 30MB, and 40MB
drives {costing $200, 5250, and
5300 respectively), and then soor
abive the esfimatad price. Aver-
age direct prices far small SCSI
drives go both woays, costing mare
than the estimate for capacities of
AOME or under, and less for A0MB
and BAMB drives.

The bast news is for the few who

Drive Capacity (MB)

need really large drives, Starting of

dmpping belerw this price quide-
line, with the best per-megabyte
deal at 660MB. One gigabyte
drives are also cheaper on a per-
meguby!e bosis thon smaller
drives: Costing araund $4,000
naw, the price of these drives is
soon he drop. —BR

s read fwrite heads to the proper track on one of the
trive’s rotating magnetic platters, Measored in ml
ligeconds (ms}, this value is techomieally random seek
Hme. True access Hime also ineludes the period it
takes the desired =ector within that track to spin
incler the head tabout another 8ms). Because all
companies now advertise average random seck time
as access time, the value remains a valid comparator,

Access times for PC hard drives range from a slow
Bims on amall, inexpensive dreives desipned for XTs,
Lo limes below 12ms an gome large and expensive

Average Mail-Order Prices

for 20MB to 120 MB Hard Drives
[Averages of prices advertised in September of 1990—from 45 sources.}

100 200 300 400 500 &00 FOO 800 900

4
330MB, SCSI, and ESDI drives starl 95 4

Price

|
i
Wi
|k
W oo
M o:

M o

drives. Typileally, larger drives have lower access
times than smaller drives. As a general guideline, an
access tme of Gims or greater1s adequate forxTs,
while a typical AT or 386 drive needs an access time
al 28ms or lower. | vou're running a database, vou'll
find that an extra 550 to S100 for a drive with a lower
aceess me is money well spent,
Retiability 1= another benefit of buying a drive with
a low access Hme. The slowest hard drives use a slep-
per motor actuator to propel the read Swrite heads
from track to track, whereas newer, faster drive
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designs use a more reliable voice eoil actuator for
head movement, Any drive with a rated access time
below 25ms uses a voice coil mechanism, I vou're
comparing several drives in the 25ms to 40ms range,
ask which use voice coil and which use stepper motor
head acluators. & salesperson who knows hard drives
will key right in on this question. I's rare to fnd a
drive slower than 40ms using volce caoil,

RAPID TRANSIT

Although access time is important to system perfor
mance, data transfer rate is even more so, CAD, desk-
top publishing, and graphics sollware have always
been hard drive hogs, As software hecomes more
graphically based, applications spend more and more
of their time moving large chunks of data back and
forth between memory and vour hard drive. Graphics
environments like Windows and Presentation
Manager choke unless data flows freely from the disk
drive, Even word processing can benefit from a high
data transfer rate if vou perform frequent spell-
checks and print fsrmalting,

Data transler rate is harder to evaluate than access
Lime, How fast drive data can move into vour comput-
er's memoary depends not only on the drive’s capabil-
ities but also on the drive controller and the speed of
yvour computer. Benchmark tests like Core Inter-
national’s Coretest combine these three components
to measure transfer rale, also called throughpat. Such
benchmarks give results in kilobytes of data moved
per second (KB/s).

With most X7 syslems, the computer is slower than
just about any hard drive you can install, so Vi
needn't worry too much about throughput when buy-
ing a drive. On ATs and slower 386 systems, a data
transfer rate hetween 500 KB/s and 750 KB /s is
desirable, Dirive systems in faster 3865 should run o
750 KB /s or higher, Some mailorder drive houses
run such tests and will quote vou their resulis, More
than lilely. if you run that drive /controller pair in a
similar speed computer, you'll get similar results,

Other vendors can give vou the manufacturer's
transfer rate for a drive, This figure, given in megabils
per second (Mb/s) or MHz (which give the same
number), is the theoretical upper limit on that drive's
transler rate. It's hased on the rotalion rate of the
drive falmost all spin at 3600 RPM) and how much
data can be crammed onto a track. If the computer
and drive controller aren't limiting factors, data can
leave the drive as fast as it spins by under the
read /write heads, More expensive drives use newer
recording technology to pack more data sectors per
track and thus deliver more data per revolution,

I's easy enough do a rough translation from a
drive's Mb /s rating to the best data (ransfer rating in
EB/s that vou'll see at the system level, Just mulliply
by 100, When matched with the right controller. «
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drive rated at 7.5 Mb/s can deliver data atl a rate
approaching 750 KB/s. That's an upper limil, howey-
er, and in real-world situations vou're more likely to
el a throughput of 600 KB/s (o 700 KB/ s,

MFM AND RLL

[f assessing a drive concerned only capacity, access
time, and data threughput, it would be simple to
match the right drive system to your computer,
Unfortunately, there are five drive standards (o
choose [rom, each with its own implications for capac

MATCHING
SYSTEMS AND
DRIVES

These guidelings for choasing the
right drive type for your system
toke price as well as perfor-
mance inte consideration, Far
example, an AT might be able to
handle a very fast, very large
drive, but you wouldn't want to
puta $2,000 drive into a

ity, performance, and
compatibility. In drive
ads, you'll see the
terms MFM, RLL,
SCSI, ESDIL and IDE,
along with a few varia-
tions, (See the sidebar,
“Hard Dirive Glossary.”)
Each of these acronyvims
represents a o drive
interface standard that
defines rules for elec-
frical connections, con-
trol signals, and data
encading, Because of

52,000 machine. —D.R, incompatibility
between {and some-
Computer Hard firnes within) interface

Type

Drive
Type

Iypes, the type of drive
you can buy depends
on what kind ol equip-
ment you already have.

PC XT MM or RLL !
i B el You can’t hook an IDE
284 MEM, BLL, SCSI, drive o an MFM con-
ar IGE with 1:1 troller card, for exam-
384 inbarleove ple, even if the cahles
(14 or 200Hz)  contraller were The same.
g T Drives advertised as
384 (25 or ESDI or MEN and RLL bath fol-
JIMHz), SCSI low the STHG standard,
Aﬂ-é : the original standard lor
: personal compulers. The
ig: o gtlz?fl'::;rmﬂ e narme 5 506 comes from
Used os SCSI, or ESDI the model number of

file servers

with caching
contraller

the 5ME Shugart (now
Seagate)  Technology
drivie that established
the standard. (See the
siclebar, “The Ubinuitous

seapale.”) MM (Modified Frequency Modulation) was
the original data encoding method for STH06 and i sl
used for many STH06 drives, MEM drives, the slowest vou
can buy, are suitable mainky for XT systems, With MM
encoding, the STHOG inderface has a maximum lransfer
rale of 5 Mb/s. Hooked toa deive controller fast enough
to support a 1:1 interleave formal, an MEM dive can deliv-

_



erclose (o G500 KB/ s in an AT computer;, However, an BLL
drive at approximately the same cost will give vou larger
capacity and faster throughput,

MEM drives commonly available through mait order
range in size from 20MB units like Seagate's ST125:0
or Kalok's KL 320 up to Maxter's 160MB XT-2190,
Direct prices range from 5180 to 51,200 for a'bare drive
(without controllert, An access time faster than 24ms
s rare in MM dives, Theugh thev're not the preatest
performers, peaple still buy them Lo work with the
MEM controllers already in their IBM-compatible PCs.

RLL {Bun Length Limited) is a denser data encod-
ing method than MEM that lets a drive deliver data 50
percent faster, because there’s G percent more data
stored on each track, A drive controller must be

BUYING

the same drives and manufacture them o higher stan-
darde 1o handle a higher density of data, This denser
data encoding puts the Wransfer rate of RLL drives at
7.5 Mb/s, similar to comparably priced [DE and 5CS1
drives, When paived with a 16-bit 1:1 controller, and
plugged into an AT or 3865X, RLL drives are capable
of throughput approaching 700 KBSs. Like MEFM
drives, however, RLL drive access times rarely drop
bhelow 24ms. Seagate's 193MB Wren ST1150R
{around SA00F has a raled aceess ime of 1hms.

ESDI, SCSsS1, AND IDE

Hard drive manufacturers, primarily Maxtor, devel-
aped ESDT (Enhaweed Small Device Interface) when
faster compulers and more demanding applications

GETTING THE RIGHT CONTROLLER

The type of contraller a hard drive
uses is defermined not only by the
drive’s intertore bype but alsa by the
kind of computer the drive is working
with—an XT, AT, or 384,

XTs con use only 8-bit contrallers,
while AT and 384 PCs can take
aither. & 14-bit controller fransters
data foster than on 8-hit. IFyou buy o
drive kit advertised os AT-campatible,
it shauld come with a 1 &-bit card.
Many AT SCSI kits, however, include
Seagate's 8-bit card, [n such cases,
advertised prices for XT and AT kits
will be the same. The original SCSI
standard is an 8-bit standard, and 8-
kit SCSI setups have data transter
rates comparable to 16-bit RLL and
IDE drives of similar price.

Most hard drive contrallers suppart
two hard disks and come in hwvo ver-
sions: One version supports fwo flop-
py disk drives, the other doesn't, In
many cases, o kit's controllar lacks
floppy support bacause the manufac-
furer assumes you've c:irecld}r qat o
foppy controller. If you're replacing
an existing controller, however, you
can order one thaot supports foppies
for 310 ko $20 mare. Most hard drive
vendars dlso sell contrallers that [rroe
vide higher performance than the
anes they sell in their kits,

If you're junking your whole drive
system for performance reasons, your
choices are limited only by whot's
appropriate and will work with your
PC. For example, you con't add an

ESDI contraller to an XT becouse the
1&-hit card won't fik. MNor should you
poir on MEM drive with an 8-bit con-
troller in o fast 386.

If you're increasing starage capaci-
ty with o second drive, it must be
compatible with your system’s existing
controller, Tha same is true when
you're replocing a worn-out or bro-
ken drive and dan't want te buy @
new cantroller,

It you have one drive clready, you
also have the Hexibility of adding o
SC5| adapter for a second drive. Usu-
ally, o SC5| systerm will work with an
exishng contraller. Most drive con-
trollers support urﬂy two hard drives.
IF you want to add o third, SC51 js on
option again, —R:

designed to encode RLL, and because RLL is more
demanding on magnetic media, any STHOGvpe drive
paired with an BLL controller should be RLL certified
by the manufacturer for reliability. Although RLL
drive svstems once had a reputation for problems,
RLL i= now a reliable and desirable standard for small
er hard drives. When vou see the teem BLL in an ad,
it refers to an STROG drive or controller, although RLL
encoding is alse used in ESDI, SC31 and IDE drives.

Commuonly available RLL drives range in size from
2OMEB to 130MB and cost from 5170 to 5825 lor a bare
drive. BLL drives with 200 B and 65MB capacities are
egpectally common in ads. BLL drives cost less than
MEM drives of comparable capacity and deliver better
performance, That's because hard drive makers lake

threatened to hit the limits of the STA06 interface.
s is an outgrowth of the ST306 standard that uses
the same two cables hetween drive and controller bt
changes the drive and controller o increase maxi-
mum capacity and throughpul. The frel ESIN sys-
tems could transter data at 10 Mb /s, twice as tast as
PMEM STSO6 drives, bul yvou can now find ESDI drives
and controllers with transfer rates of 20 Mb/s, and 25
Mb /s drives are in the works,

Mast ESDI drives commonly available in the direct
channel are larger than 100MB, A L20ME drive cosls
around 2700 mail opder, and the largest 1GB drives
from Micropolis currently go for around 54,000,
(Prices for 1GB drives are dropping, however,)
Buying a 150MB ESDI kit might cost you 51,000 for
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WHEN YOU NEED A SPECIAL DRIVE

There are compatibles, and then there
are compatibles. If your IBM PC-cam-
patible follows Indusiry Standard
Architecture (I54—that is, its expan:
sion bus is compatible with the IBM PC
AT—you shouldn't have much of o
problem installing a new hard drive. If
the hard drive has an IDE, SC51, or
high-performance ESDI eoniroller,
you'll have 1o confirm the controllars
compatibility with your computer. Shll,
your chances of running info prablems
are Emlf.

If you awn a P5/2, Compag, or
Tandy computer, however, you're
practically guarantesd problems
when buying o mail-order hard drive,
IBM and Compag use nenstandard
versions of standard drives for perfar-
meanee reasons,

Tandy's computers aren’t known for
speed, so the company’s mofive
doesn’t seem 1o be performance, For-
tunestely, many direct vendors special-
ize in supplying drives for one or

IBM, for example, has its own IDE
standards, twe of which use different
eabling than standard IDE drives. If
you want o avoid paying the high
prices IBM and Compagq charge fo
upgrade fo o larger drive or add o
second drive, you can buy reploce-
ment IDE drives that are PS/2- or
Compag-compatible, or add a SCSI
drive as a secondary drive, (If you
have an IDE drive, it must be the pri-
mary drive,|

Zenith is another manufacturer that
has equipped its computers with a
proprietary IDE interface. However,
you're less likely to find an easy mail-
order solution fo this problem,

The proprietary contrellers on
some Compog sysfems require spe-
cially modified versions of other man-
utacturers’ drives. Compag's IDE
interfoce varies slightly from the pre-
dominant IDE version. Somefimes you
can just plug in o Conner Peripherals
drive, other times not. You can also

adding ancther controller.

Two features on the Tandy 1000
limit your choice of a hard drive con-
troller. The 1000 uses a different
internal interrupt line for hard drives
than do other IBM compatibles. (Inter-
rupt lines are the means by which
hard drives and other peripherals
capture the CPU's attention. | Also, the
Tandy 1000 has shorter expansion
slots than standard compatibles, and
a different slot bracket,

If you have one of these comput-
ers, check out several direct vendors
wha advertise salutions for your par-
ticular PC. Make some phane calls
and take notes, until you get a con-
sistent story on the compatibility
problems, if any, of your particular
madel. If there are problems, find out
the passible solutions. Then compare
prices. Ask for a 30-day money-back
guarantes in cose you and the ven-
dor can’t work out an acceptable

more of these brand-name computars.

the drive and 5200 for the controller,

You need an ESD controller card to run ESDI drives,
Most available ESDE controllers support two hard drives,
and some models can also support two foppy disk drives,
A 10 Mb/s ESDI contraller might cost as little as $120,
but higher transfer rates, multiple drive support, and on-
board caching can easily raise the price over $1,000. Not
all ESDI drives work with all ESDI controllers, so it's 2
good idea to buy the drive and the controller from the
same source unless vou can get a compatibility puarantee.
Most drive dealers can tell vou if a drive they sell will
work with commonly known ESDI controllers,

ESDN drives G60ME and larger need driver software to
mask the fact that they have more tracks per disk surface
than the 1,024 DOS allows. A dealer selling large drives
should know exactly what software you need and supply
il with the drive,

SCS (Small Computer Svatem Interface) drives offer
the same large capacity and high throughput solutions as
ESDI drives, but vou can also find SCSI drives as small
and slow as any MEM ST506 drive, More than a drive
controller standard, SCS1 is a bus standard: that is, 2 SCSI
peripheral has an expansion system that works indepen-
dently of the DOS expansion bus and communicates with
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solve the compatibility problem by

salution te any compatibility glitch
that might pop up. —D.R.

the PC through a host adapter. That's a definite strength
over ESDL but only if vou install multiple SCS1 dreives on
a multiuser or heavy multitasking system where several
drives can be active simultaneously, Otherwise, ESDI has
aslight performance edge,

When you install a SCSI card, called a host adapter,
your computer becomes just another “intelligent”
device on the SCS1 bus, There's no drive controller
circuitry on the SCSI adapter card; the controller cir-
cuitry is on the drive itsellf, SCSI cards come as cheap
as Sedgate’s 8-bit ST-01, which generally adds 330 to
# SCSI drive kit price, However, 16-bit SCSI cards that
support high data transfer rates can be just as expen-
aive as ESDI cards.

You can hook up to seven devices to the SCS1 bus,
all connecting to the host adapter in daisy-chain fash-
ion. In general, each SCS1 device needs a soltware
driver 1o translate DOS and software commands into
SSE commands, Many SCSI cards, however, supply
the necessary driver support in ROM for two hard
drives, If vou need more than two drives or want to
add other devices that SCSI supports, like optical
drives or tape drives, vou need seftware drivers that
both support those devices and work with vour




adapter capd, If such drivers exist, you may have to
pay. exiea for them.

Below 1008, SCS1 drives are slightly more expen
sive than other deive types, bul ot 8B4MB, a SCSI drive
like Seagate's STIO96N with a 24ms access lime isa
bargain (at less than 53000 when paired wilh
Seagate's 230 hosl adapler, Once you get beyond
1006 B, SCSI drives are comparable to ESDH drives in
price and performance, SCSIL especially more recent
versions of the standard, handles high data transfer
rales, promising to eclipse ESDH eventually. For now
ESDH and SCSI drives keep pace in hoth capacily and
data transler rales,

Becanse the controller is on the drive, SCSI drives

ple adapter card called a paddle board: There are two
versions of 1DE; an & bit inter face for XT compatibles
and a L6-bit interface Tor AT and 386 PCs.

Because the controller is part ol the drive, IDE
drives (like SCSI drives) aven’t restricted by a stan-
dard that limits how the controller works with the
drive, Thig freedom allows drive malkers to add inno-
vations that enhance performance, Many [DE and
SCS1 drives have an on-drive memory area called a
track bufler that allows the drive {o read several
tracks ahead when a program requests a sector of
data. With most software, there's a pretty good
chance that subsequent reads will be found in the
track buffer, culting access and transfer time substan-

RECONSIDERING DRIVE RATINGS

Each hard drive manufochirer esti-
mates the lifespan of its drives with a
megsurement colled mean fime
berween failure (MTEF), which is
axprassed in hours, Though the pro-
cess for determining an MTBF rating
isn't straightforward, the wey bo infer-
pretone is; the higher the number, the
longer your drive should run without
problems. This sounds like o goad

mansure of reliability, but unfortunate-

ly it fsn't.

MTBF ratings using various means of
esfimotion, and some methods are bat-
ter than others. To meke matters
wiorse, some companies make conser-
vative estimates, whila others prochice
wishtul thinking, How does this wario-
tion affedt your buying decision? MTBF
numbers con be useful for esfimating
relative longevity omong ane manu-
facturer's product line, but they're
worthless when comparing brands,
Recently, morketing wars have

Several years ogo, relioble drives
ware rated between 20,000 and
50,000 hours MTBE. Now some
drives have ratings of 100,000 and
150,000 hours MTBE. Yet no drive is
made to last longer than five
years—or 43 480 hours of continu-
ous service, Although these numbers
are not directly comparable, they
should be in the same ballpark. As
one mail-order hard drive vendor
commented, any MTBF rafing over

Drive manufocturers determine

can perform some tricks that ESDI drives can'l, such
as using on-drive memory bulfers that work like
crude caches (o speed access. For this reason, SCS]
prices can run marginally higher, ESDI systems do
sitmilar tricks using the controller card. SCSI has just
been standardized, so not all motherboards will work
with SCSL and like ESDL, not every SCSI drive works
with every SCS1 host adapter, In addition, moest SCS[
adapters hide the presence of their hard drives fram
DM, This can cause problems with some sollware,
especially drive utilities. Again, get a compatibility
guarantee from the vendor,

The most recently developed hard dreive standard
for PC compatibles is IDE (Intelligent, Integrated, or
Imbedded Drive Electronics), It's actually a de facto
standard developed belween Conner Peripherals and
Western Digital, Like SCSI, IDE puts the controller
circuilry on the drive, but unlile SCSI, there's no sep
arate commeand language. 1DE drives interface direel-
ly with the PC bus and follow DOS control
comminds. A single cable connects one or two [DE
drives to a connector on the motherboard, or e a sim-

inflated MTBF ratings beyond reasen. 50,000 hours is specious. —DO.R.

Hallv, How much the effective access time decreases
depends on your software, bul an effective drop of
mire than bms is possible.

IDE drives are popular with compuler manufactur-
ers because they offer gpood performance at a low
cost, and they're starting to catch on with mail-order
customers or the same reasons, FPor capacities below
1M EB, [DE drives are somewhal more expensive
than RLL drives, However, IDE paddle cards (520 to
51200 cost half as much as RLL contrellers, bringing
prices of comparable RLL and IDE drive kits closer
together, IDE mail-order prices range from S230 to
51,8000 capacities ranee from 20MEB (o 338MEB. With
data transfer ratings between § Mb/s and 10 Mb /s,
and lower access times than most RLL drives, IDE
drives have a performance edge over RLL. Because
they represent a newer lechnelogy, IDE drives also
promise more reliability,

Because it's a de facto standard, 1DE can present
compatibility problems. Older versions of the AMI
BIOS, for example, don't work with [DBE. (If your AMI
286 BIOS is older than December, 1989, or vour 286
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THE UBIQUITOUS SEAGATE

When you first start combing through
hard drive ads, you may begin to
wander if there are any brands ather
thon Seagate. Almost every hard
drive house sells Seagate, and seme
sell only Seagate. Seagate, when it
wais Shugart Technolagy, engineered
the first drives for persanal computers
and established the standard hard
drive interface (ST506) for IBM com-
patibles. That helped, but Seagate
also has the best distribution network
and one of the largest production
copabilifies,

To turther strengthen its market
position, Seagate baught out Control
Data Carparation’s well-respected
Imprimis drive division, which designs
ond manufactures Swift (3. 5-inch)
and Wren 5.25-inch) hard drives,
These high-performance, high-capac-
ity drives, mostly IDE, SCSI, and ESDI,
now make up the high end of Sea-
gate’s line.

Does Seagate’s market dominance
mean this company makes the best
drives? There's no question that the
Imprimis drives are some of the mast

relioble available, Indeed, Seagate

charges more for Imprimis drives than
tor comparable drives from its origi-
nal line. The drives in Seagate's origi-
nal line aren't as high in quality as its
Imprimis drives, but they are alsa
smaller, slower drives with some of
the lowest prices. According to most
people | falked with, Seagate low-end
drives have o good reputation, How-
avet, other brands have os geod and
sometimes better reputations,

Because Seagate is so predomincnt
in the mail-arder market, you might
find it worth your while to learn its
model numbering system before
perusing ads. Ifs a consistent system
that lets you determine physical size,
copacity, interface type, and some-
times access ime. Seagate model
numbers start with “ST" for Seagate
Technology, including the renumbered
Imprimis line. The first number after ST
inclicates the form factor ar physical
size of the drive: 4 and 2 indicate,
respectively, full-height and half-height
5.25inch drives. Every 3.5-inch drive
has o model number that begins with
1, Rarely seen in mail-order ads, a 3
indicates one of the newer 1-inch high

SC5l er IDE drives,

The two bs four numbers fa"qwing
the form factor digit represent the
unformatted capacity of the drive,
daround 15 percent larger than formet-
ted capacity. The popular ST251 is o
half-haight 40MB drive, for example.
It a letter follows the capacity number,
it indicates an interface other than
MM R for RLL, X for 8-hit IDE [XT), A
for 16-bit IDE (AT), M for SCSI, and E
for ESDI The 5T257 is thus an MFM
drive, while the Imprimis Wren
ST41200M is a 1 gigabyte {[roughly
1,024MB) full-height SCSI drive.

Be careful when ordering Seagate's
|'H:||F'|'1&ig|-'|f drives. Many come in hag
speeds—some with 28ms and others
with 40ms or 65ms access limes, A
faster drive will have a "-1" tacked
onta the end of the medel number: o
slower 40ms or &5ms version will have
a0, though you don't always see it
in ads, You hewe fo ask which drive is
advertised when researching prices.
The 2Bms 5T251-1 is preferable to the
A40ms 5T251-0. The price difference
should be $25 to $30, dapending on
the model and vendar, —IR,

BIOS is older than April 9, 1990, vou need a BIOS
upgrade before you can install an 1DE drive and
adapter card,) However, such problems are the excep-
tion rather than the rule.

NUTS AND BOLTS
The kind of drive you buy and what comes with il also
depend on what you already have, If you're adding a
drive to a driveless system, vou'll need an interface or
controller card, unless vou have o computer with an
IDE interface buoilt into its motherboard, (See the
sidebar, *Getting the Right Controller.”) Mail-order
vendors sell drives with or withoul matching con-
trollers. When a drive is combined with a controller
for a single price, it's called a kit. Such kits should
include cables, installation seftware, instructions, and
all the hardware vou'll need for several e nting sit-
uations, Al the other extreme, you can also buy just
a drive with little else. The lower price vou pay for
such a drive is advertised as “bare” or “alone.”
Some companies advertise two prices: bare and ki,
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With the bare drive they usually provide mounting
hardware and installation software, A kit will alsao
include cables and a drive controller appropriate Lo
the drive's interface type and performance and Lo the
computer you are mest likely to install il in. For exam-
ple, a slow 20MB drive will come with an 8-bil con-
troller for an XT-compatible computer, A laster 6GEMB
RLL drive will come with a 16-hit 1:1 interleave con-
troller for an AT or 386 PC. Though you can often tell
from the ad what comes with a drive, alwavs ask.

L5A Flex advertises three prices for a drive: bare,
with an 8bit XT kit, and with a 16-bit AT kit Kits come
with mounting hardware, cables, software, and appro-
priate controller, If vou buy a bare drive, that's exactly
what vou get, no screws, nothing. When comparing
prices from two companies that handle barve drives dif-
ferently, you can value the mounting hardware al 35 1o
210, Sull ether companies provide controllers with
their XT kits only, assuming anyone buving an AT kit
already has a controller, You can tell this is the case
when the XT kit costs more than the AT kit,

B e e e
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Whether bare or in a kit, all drives should come
with the resulls of a factory lest listing bad seclors,
LExpect some bad sectors on a hard drive, (The adver
lised formatied capacity takes bad sectors into
account.) A small drive may have four to ten had sec
tors, while a big drive can have over 100. The bad
sectors are locked oul in the drive’s low-level format
and cause no potential problem. Although many
drives come formatied, you may want or have to
reformal a drive later. You'll need the list of known
bad sectars to do this safely,

A drive kit should also come with installation sofi-
ware Lo tuke care of two big compatibility problems,
Often a PC won't have in its ROM BIOS the informa-
tion it needs o support newer, larger hard drives. The
installation software that comes with most drives,
Ontrack Computer Systems' Disk Manager, provides
a driver that gets around this problem, The other
problem vecurs only if you're using a version of DOS
carlier than 3.3 that doesn't support drives larger than
2MB. Besides guiding you through the setup pro-
cess, the installation software [ixes this problem, too.

The installation instructions that come with a hard
drive aren't always clear, Unless vou've ingtalled drives
before, you should consider buving from a house that
provides good technical support, preferably toll-ree at
all hours. (Also, see Upgrade Clinic in this issue.)

ASSORTED SIZES

Hard drives come in different physical sizes. The
largest are full-height units that take twe of the stan-
dard halfheight slots found in most PCs, Older drives
tend to be larger than newer drives, and the only new
full-height drives coming oul are 660MB or larger.
iWe may soon see GE0MB 3.5-inch hard drives, how
ever,) If you have a small-case PC, a full-height drive
probably isn'l an option,

Most hard drives are 5.234nch halt-height or 3 5inch
units. If vou're buving a 3 5inch drive, you may need
b specify whether you're installing it in a standard 5.25
drive bay, or a bay that accepts just 3.5inch drives. You
can get hardware for either situation, A lew 3.5-inch
drives, often [DE, are thinner than standard, If your
computer isn'l built to accommaoedate thin drives, the
vendor should supply hardware that will make them G,
Drrive kits should provide several types of plastic face-
plates (called bezels). If vou need to fit a halkheight
drive in a full-height slot, or a 3.5inch drive in a half-
height slot, ask for an appropriate hezel,

The mounting hardware that comes with a deive will alzo
depend on whether vou have an XT-compatible compiiter,
o d 286 or higher, Drives fasten into an XT case with
serews thal poke through the sides of the drive bays, AT
ane 386 kits provide rails that vou screw to the drive, The
drive can then stide intn its bay lile a deawer into a cabinet,
Check out vour deive came to see what kind of mounting
hardware vou need. Compag compulers need special
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mounting rails, which some mail-order houses can supply,

An issue related o hard dreive size is the sige of your
computer's power supply. Fortunately, the power sup-
plies in most computers are adequate to handle the
drives appropriate for those systems. If you have an
original IBM PC, though, you'll have to upgrade the
power supply, and if you have an early Tandy 1000
vou'll probably have to buy a Tandy drive. (See

Upgrade Clinic for more on power supplies.)

WARRANTIES AND SERVICE
Advertised hard drive prices rarely include shipping
and insurance-rate information. For a typical hard
drive kit vou can expect to pay around 510 for insured
two-day delivery. For UPS ground delivery, shipping
costs drop to hall the two-day rate, while overnight is
double the two-day rate.

A one-year warranty is prevalent among hard deive
manulacturers and supported by many mail-arder
houses., Not all ven-
dors are adthorized
dealers, but many buy
Irom a distributor
who is, Yendors in
this situation usually
olfer their own war-
ranties. They can
replace vour broken
drive with the assur-
ance that their distributor can make good on the war-
ranty with the manufacturer. Some mail-order houses
will replace a drive thal fails within the warranty peri
ad with a new drive, while others will give vou a refur-
bished drive of equivalent age.

Many mail-order hard drive vendors provide a
technical support line, though it's rarely toll-free,
For most pesple installing a hard drive, this service
15 a necessity, (See Upgrade Clinie in this issue.) A
vendor that offers good technical support is also
more likely to provide the bhest buving advice and
understand the need for a monev-back puarantee, Of
the 50t or so mail-order houses advertising hard
drives, close to one out of four offers a 30-day
money-back guaraniee,

Bigrer applications and lower drive prices are com-
pelling reasons to buy a bigeer, faster hard drive.
Whether vou lake this step out of necessity or choice,
it's one of the best performance upgrades vou can
make, Because newer, [aster. more reliable drives
tend to use one of the newer interface standards,
there's also a small risk to vour purchase. Use the
Product Buying Form in this issue to compare the
information vou gather from varions vendors, Though
experienced drive dealers are likely to guide vou
through the compatibility lTorest safely, vou can insure
upgrate happiness with 8 money-back guarantee,
[nsist on it No guarantee, no sale. il

OoOF the S50 mail-order
vendors offering hard
drives, about one in
four offers a 3I0-day

money-back guaranteae.




SIMPLE TECHNOLOGY, INC.

"Your PC Memory Upgrade Specialists"
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Dell System 3250:

A Dell-icious
Value

el Computer Corp. has made a nune for

itsedlas the manufactueer of quality svs-

e, The Dell System 3250, a 2aMHz
A6 computer, does nothing to belie that reputs:
fim: [t offers an impressive blend of speed, Tigh
uialite cormponents, and alfordabilive for those in
thee mrarket for single-user syslems,

Before noticing the value inside the syelem;
however, vou'll certainly take note of System
A061¥ s atyligh design and small footprint, The
cise is aperfect 18anch sgquare around, and six
inches high; the power switch is conveniently
Incated in front of the machine, along with the
SinartVu LETY panel,

Take off the cover and vou'll find one of the
cleanest motherboards around. Videao, 140, and
the standard 1012 hard drive controller are all
inegrporated onto the motherboard, and aee post-
lioned close (o the drives so that cables don't
wander all aver, ASIC chips and surface mount
i o Toany avatern components alo enlde Dl
foshrink the mothecbonrd'= siee and redoce the
amount of heal penerated

While the motherboard design 5 new, the Svs
fern 32610 e StV feature (s almost as old as
the company itsell, Smactvu is a louecharacter
LETY that displavs ervor codes identifying failing
or poorly performing componenis, such a=a
hard drive prablem or a BAM-chip tailore, o day-
fo=day usaze, it's af livde value o yvou, Bl it can
e invaluable for pinpointing problems if vour
system ever gives you o ble

Processing spiecd is comparable 1o that of

PRODUCT REVIEWS

other 25MHg 356 systems, The unit's score of
A2.% on the Norton Computing Index is within
aie-tenth of g point orso of most other 255 Hg
sysridnis, The S0MB IDE hard drive scores an
unspectaculiar access time of 20.4me using
Coretest, o hard drive benchmaek program from
hiwd drive maker Core [nternational,

Prespite this small foctpriot, vou don't sacrifice
ek in terms of escpansion slote or stormge havs
compared with larger 250z systems, There are
five apen 16-bit slots and one B-bit slot, which
should be maore than enough Tor virtually any
standatone gser. You can add four halFheight
storage deviees, three ol which can be accessed
fram the frontof the unil and therefore can
accepl removoble media devices sueh as Qoppy,
fape; and CIRROM deives, The @0 Bk, 100, and
THOME hard drives use an 1DE controller; the
A3 and BEOME hard diives use an ESDI con-
troller that plogs inte one of the 2lots,

Of course, Dell prices are not the lowestyou'll |

finel o miail-order compantes; however they
are cormpetitive, The reviewed unit, which inclue-
o AN of RAM, o 5.5inch 1L44MB Hoppy drive,
BOME hard drive, two serial ports, ane pacallel
portand YGA monitor, costs 53,600 Other con-
figurntions ol the system are available, depending
om thee type of video, deive eapacity, and amount
af BAM memory you wanl,

A built-an VOGA contralier supports the Super
VOA resolution of 1,024 by 768 pixels, Thres
VA color monitors are available: o standard G40-
A B0 pizee] muaniton, an B00E-G00 monitor. aned

a M-ineli moniter thal supperts L024-by-7TR8 [

mxel resoiution,

Procumentation is superh. Three booklets are
inelueled that cover general setup, specifics abaoi
the System 325600, and troublesheoting. Each is
wellillnstrated, and written in o clear; friendby
manmer. Eacl has a table of contents and an
inclex Lo make i easy o find topics

[rell’s service and support are alsa among the
best in the buginess, Tollfree phone support is
available from ¥ am to 7 po (Central timie),
Dl technicians are highly professional and vou
generatiy pet throoeh immediately, One vear of
presite service fFom Xerox is dlso included in the
purchase price.

[ harel to find a better oversill value than the
Syatem 32518 1 delivers the power and saphis-
teation of a Compan Deskpro 386,25, but fora
couple theusand dallars less than Deskpro's
streel proce, And, though Dell's 386 machine may
b glightly more costly than some other mail-
order systems, remember that many don’ come
with the same bluechip service, support, aed

documentation, —Patrich Honan
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L SUHMARY
The System 3250's strong points
incluce price, design guolity,
expandahility, und senvice apd
suppor,

__ SPEC SHEET
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Hayes V-series Ultra Smartmodem 9600:
Setting a New
Standard

[ computer products were human, the Y-

series Ultra Smartmodem 9600 from Haves

Microcomputer Products might be the con-
aummite international diplomat; it's powerful,
refined, and haz an innate ability to promaote
understanding. The Ultra 846 not anly has high-
apeed power, but also communmeates in virtually
every important protocal that's part of the
melange of today’s commmunications world,

While: higlrspeed, 9600-bps madems are noth-
ing new (Hayes has two other $6000bps models)
the Ultra 96 (51,199 list; from 3769 to 899 by
mail) includes all the latest high-speed protocols,
plus backward compatibility with older stan-
dards, These features considered, it's a fine
choive for anvone who needs (o perform fast PC
in-PC transfers, mainframe hoolkups, or other
demanding communications sk,

Specificatly, the Ultra 96 includes the new V.32
high-speed standard. V.32 i=8n open, internation-
ally approved standard for 9 600:bps modems
fat prosddes compatibilivy and reliability for both
000 and 4 800-bpe transfers, 1t also offers
VA2 N A2his, two protocoels for ervor control and
it compression. YVA42his supports compression
ofap o 41, which means the Ultra 86 provides
thronghput of up to 38,400 bps when waorling
with strajght ASCL files,

| evaluated two Hayves Ultra 56 modems using
hoth local and long-distance phone lnes, Their
performance was phenomenal, with file transfer
fates 10 fo 12 (imes as fast as those provided by
LA00-bps modems, A 350K file, for example,
fransferred from one Ultra 9% modem to the
ather in just over two minutes, And when |
neoked up to g mainiame using the Ultra 5,
information filled the sereen abmost mmediately,

Several other features make this product
worth reconunending, It supports the Veeries
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"Ping-Pong” protocol that lets it communicale
with any other V-geries modem at up o douhle
the rated speed, along with a long list of ather
protocels for lower transmission speeds (down
tey M0 bps) and paclketewitched network connec-
tvity. You can use the Ultra 96 for synchronous
communications withoutl an adapler card, thanks
tor 1 Hayees solution called AuteSyne (a firmware
feature of the modem). And the Haves
AutoStréeam protocol, which manages multises
sion operation, permits the Ulira 96 (o support up
to four simultaneouss communications sessions.

T help shield less technical users from the
ins and ours of these various parameters, the
Litra 96 his Automatic Fealure Negotiation This
letsthe Ultra 96 analveze another modem, deter-
mine what feature set is available fncluding data
compression standards, error-control, and so
o), #nd ereate a link vsing the most appropriate
sel of features for the fastest throughput

Another advantage of the Ultra 96 1= that it
includes MNP 5, a highly popular 2:1 data com:
pression stancard, Though V.42his is clearly the
data compression standard of the near uture,
offering MNP 5 allows the Ultrea 96 Lo wring the
maost speed from the current installed base of
MINF & modems, and establizshes a costeffective
migration path.

Setting up the Ultea 96 s extremely simple,
ginee the sophisticated technology is mostly hid
dlen from the user. There's a set of dip switches
under the modem's front panel, but it's unlikely
vou will ever need to use them,

I used the Ulltra 96 with the latest version of
Hayes's smartcom I and the combination was
Mawltess, Though the modem should work fine
with most leading telecommunications packages,

makoe stre that you are using a current version |

that either directly supports the Ultea 96, or al
leasl supports the V.32 and VA2hiz prolocols.

The Ultra 96 comes with excellent documen
tation and fine overall support from Hayes. The
product is backed by a two-year parts and labor
guarantée, and unlimited tech support, [ ealled i
several Umes and reached a lechnical specialist
withoul waiting,

Hayes hias long been the standard-bearer for
modems, and the Ulra 96 looks 1o be the carrent
high-speed benchmark. 105 well made, well sup-
ported, and hias the ability o communicate with
just about any tvpe of modem or host anvwhere
over dial-up, PABX, leased lines, or packet-
switched networks worldwide, Other modems
may cost less, but if you're currently running a
hefty phone bill for telecommunications, the
Ultra 96 should be able to pay for itself,

—Jan Pepper
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The Uttrn %6 contains evary major
communications profocat, incuding
V32 N4 A& bis, ond MKP 5. A
relinble, well-mode modem for
demanding communications fsks.

 SPEC SHEET |
Hoyes Microcomputer

Products, Inc.

705 Westech Dr,

Norcross, GA 30092

Sales Informetion: 4044411617,
fi am, o 4 . waskdoys (Enstam
firma)

Retail Price: 51,199

Mail-Order Price Range: 5745
L899

Interface: ?5in mali Dconnacto, fa
trid phvana jocks

S|Tued: 600 bps

Dimensions (HWD): 1.75 by 5.5 by
9.6 mches

Weight: 10 o7,

Warranty: Foo years, parts e bibar
Extended Warranty: An cdditiaral
Pt s, pearts o |||El:lrr for 5100
Retorn Policy: Deciar option
Restocki I}rua: [ealer optiar
Support: 4044411617, Eam. 1 6
p.m, (Eastmon fma); 4045 Modem ar
A04-15Hayes 1RAS)

Servioe: Ratur fo monifochre
Shipping: Dealer option
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cc: Mail Ver. 3.15:

Neither Rain,
Nor Snow...

any office managers yvedarn for the
paperless office, and a savvy few Jave
looked to Local Area Metworks (LANS)
to help provide a solution, One cornerstone of a
paperless office nelwork is an e-mail system.
Propecly implemented, it can replace memaos,
transmil phone messages, provide workgroup
discussion areas, or even offer a chronological
record or sudit trail of your worle

co:Mail 3,15, the latest version of an increas-
ingly mare populas modular cmail system, pro-
vides most of the conumunications services an e
il system is capable of, provided that vou buy
enough of its warious modules. The system’s core
is the LAN Package, which allows aceess by 25
users (F605 retail, 3530 10 5550 muil order).

Both the installation and operation of ec:Mail
are atraightiorward and imtuitive, You can obiain
aceess toany function by either highlighting a
menu oplion or typing & highlichred action ke,
Lack af mouse support is a minor fault, especially
since the look and feel of co:Mail seems ready-
made for pointand-click operations,

When preparing a message, the program first
prompls you o select addressees. They can be
individuals, groups defined by the mail adminis
leator, groups you've established for vourseli, a
public bulletin board which can be accessed by
il users an the LAN, or a folder in which you've
filed messages by such criteria as sendier, con-
tent, date, or topic.

Ater typing in the subject ar title, vou're
placed in the text editor. Besides offering suppor
for basic word processing functions such as cot
angl paste, coMail’s editor allows vou to select
Background and lext colors (f you want to create
sore startling messagre screens). Text can he
imported or excerpted from files,

If you need to attach a longer document or
non-ASCIH file to o message, co:Mail supporis
rultiple items, which can include another doca-
mend, & DOS file, & graphics item created with
the built-in drawing tool, or 4 screen image
grabbed with an included sereen-capture TSR (I
you've purchased the fax module, faxes saved in
PCX formal may be attached as well,)

Two TSRs contained within co:Mail notify vour
addressee that a nressage is wailing, using either
a poprup window or optional lone. The first, Moes-
senger, allows you to access mail from within any
application, though its editing features are limit:
eil. Since Messenger takes up 88K of memory, if
may be more practical to use the second ‘TSE,
Merlify, which simply tell2 vou how many unread
messages you have atl any given fime. Bare-
boned, it takes up 12K But if you choose 1o
include such oplions as special tones or headers,
FOU can run it up to 4K,

Techsupport at ce:Mail does not Have a ster
ling reputation, though it seems to have been
Beefed up recently. got fast, competent service
with a single call. & fendly, knowledgeable per-
son sent me a file | needed o upgrade my system
within minutes, by shipping il rom the conipa:
ny s own e-miail system to mine,

Many modules are avatdable at additional cosl,
miaking co:Mail one of the most Dexible packapes
arcund, parfcularly tn multiplatform enviran-
ments e Expand allows you to add 100 users (o
e Mail's 25-user baser eoMail for Mac uses the
saine network resources as the LAN package.
(Note that the DOS-based package is still
required for the primary system.)

ciiRemote is an ofFHine reader that lels your
tsers aecess their mail from home or on the road
using either the Dialin or Gateway utilities,
cetFax and co:FaxView combine to-allow you Lo
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cc:Mail's email system offers eosy-
torlearn and efficient interoffice
communications, cugmented by its
variefy of speciol modules.

I SPED SHEET
cc:Mail, Ine.

2141 Landings Dr., Bldg. T
Mountain View, CA 94043

Soles Information: 300-448-7500,
dmio & p.m, weekdays iPocfic fime)
Retuil Price: 5495

Muil-Order Price Range: 5530 fo
5550

Requirements: 350K of BN, DOS
3.1 or loter

Return Policy: Dumpged cisks
rpleiced within 30 des af purchese
Support: 4155614800, 7 o to &
. weekdiys (Pacilic dma)
Upgrade Policy: Frie bom varsion
3.00; earkar varsions yory

Shipping: Dealor aption

ship and receive faxes directly from vour desk, |

Import/Export translates co:Mail messages to
ASCI farmat, enabling a programmer fo cus-
tomize an application for you that will poret mail
lovand from your svslem.

Perhaps the most powerful module of the
group is Cateway, which can dial remste co:Mail
based LANS (or almost any other e-mail package
using the standard Message Handling System
synitax), establishing a potentially huge commu
nicatinns syarem,

While some packages like Network Courler ar
DaVinci offer features co:Mail lacks, the upgrade
capabilities and interoperability of co:Mail make
it an exeellent choice for the corporate user,
Thase features, and its epsy-to-understand inter-
face, make co:Mall an excellent means of promaol

ing office communicalions, —-fimn Freund
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Lotus 1-2-3, Release 3.1

Lotus Goes
Graphic

Lotus Development Corp, skilliully integrates

the “loak and feel” of its standard-setting {and
lawsuitlaunching) text interface with-a visually
striling, easy to use WYSIWYG displav. In
advancing its spreadsheet fram the Bronze to the
Spagme-Aee, Lotis has dlso given 1223 mouse sup-
port (a practical necessity for using any graphics
interface) and a memorys-management process
that lets users construct massive spreadsheels
by using their hard drive, plus expanded or
extended memory for temporary data storage.
This nesw version of an old favorite s o 5505
S420 to 8440 rail order,

Release 3.0 users will have a reasonably easy
time of adapding to 3. 1—the program initaly loads
and displays the familiar characterbased memi sys
ten, Switching inte the graphics mode requires
invoking a WYSITWYG scréeen add-in, Ooee it 1=
loaded, you switch between the standard * menu
cammands and the graphics command menu
(sammoned by thee colon kew), The character mode
provides the commands necessary 1o crsate g
wiorksheet (entering formulas, composing macros,
and accessing file handling functions), Comimerds
o1 the graphics menu control the appearance, cok
ors, and format of your data and fexe,

Once in the WYSIWYG mode, the spread-
sheel's appearance is abselutely elastic, Row
width and column height are nfinitely adjustable
Likewise, text can be resized from 3 to 72-point,
inch-high letbers, The defaull Bitstream tepefaces
include four sizes of Dutch, three of Swiss, and
one of Svimbala. Font atrrbutes inelode boled ial-
i, underline, and color, An elementary yet func-
tonal text editor enables vou Lo easily add vari-
ons gizes of multicolored text to o worlisheet,

In a major revision of its DOS spreadshect,

Although you can enter graphics commands
fron the kevhoard. & mouse or trackball saves
time: [n addition to resizing cells, highlighting
cefl ranges, and making menu selections,; the
mouse speeds sorolling within a spreadsheet and
mmiovies between stacked 3D worlisheets, Some of
the time vou save whipping the cell pointer
argund with a mouse, however, will be offset by
the increased update fime required by the graph
i sereens compared to the text screens.

In addition to dynamic on-screen uplates of
the spreadsheet’s appearance, WYSIWYG simpli
fies praphing. As in release 3.0, graphs are
dynamic, immediately rellecting changes made
to the spreadsheet's data, In 3.1, you can now
directly cidil graphs; the data responds to the
changes in the graph, Graphs or otlier images
can be created from seratch, or 3.0 will impor
LGM and (PIC graphics files,

Alter setting up the text and graphics, a page-
preview feature aocurately displays the printout’s
appearance. Release 3.1 includes drivers for
Hewlett-Packard, [BEM, Epson, and a selected
haneliul of other laser and dot mairis printers.

Release 3.1 runs under Windows, but it does
soea8 a hybrid DOS application, Fer inslance, 3.1
will multitask only in Windows 3.0¢'s Enhanced
monde. Also, coaxing the program to exchange
data with other Windows applications via the
Clipboard or resizing 1.1's internal windows
imvobves fading a lower reselution display driver,

Mot surprisingly, frsttime 1-2-3 users or those
new to using three-dimensional graphics spread-
sheets will find 3. 1's learning curve steep enough
to require rungs. In-order 1o help them along,
Liotis furnishes compléte decumentation, includ-
ing on-disk and printed tutorials,

Additionally, Lotusg's technieal support person-
nisl—who provide seven-day-a-week, 24hour toll-
[ree support—were consistently courteous and
helphul when responding (o rouline questions.

Lotus's unigue instant uperade policy also |

reflects careful consideration of consumer needs.
To uperade to efther release 2.2 or 3.1, users can
bring the original ttle page of an older release of
1-2-3 to any Egghead, Computeriand, or Sofl
Warehouse store and the store will immediately
furnish the new version, Upgrade costs range
from nothing {for recent 3.0 purchasers) o 5150
for release 1 users,

Excluding it imited Windows 3.4 campatibil-
ity, 8.1 raises the stakes in the spreadsheet wars,
s casy-to-use WYSIWYG interface, simplified for-
gt commiands, and presentation-quality print-
ont= will inevitably compel Borland and Microsod
to meet Lotus's suceess in performance-oriented
spreadshest art, —Howard Millman
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A vivid grophics interfuce and
improved mamor-manogemeant
techniques put Releose 3.1 woy
ohead of is trdifional fvals.

SPEC SHEET

Lotus Development Carp.
55 Cambridge Pkwy.
Combridge, MA 02142

Sales Infarmation: B00-343-5414,

B:30 0m, to B pum, weekiles (Enstarn

fima)

Retoil Price: 5595

aﬁfﬂrkr Price Range: 5470 10

Requirements: 786 or batfar; |0B of
005 3.0 ar loter; EGA of hetter;

bard drivia

Return Policy: Deoler aption

Restocking Fee: Dealor oatian

Upgrade Policy: 300-TRADEAF of

threugh rasellar; usors af 2.01 or earles,

S150; Though Dec, 33, 1990, 574 far

2.2 users; For users of 3.0 purchosed

priot o May 7, T990, 535; after May 7,

1480, fran

Support: 8001231662, Mo

|?an.'im feeclucting holitys): s months

ra

Extended Support: 579 per yau

for 2d-haur servica; 549 per

yer for 1 2-hour service

Service: Danler aption

Shipping: [elar cofion




WordStar Release 6.0:
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eapite an installed base of over 3 million
Dm:ﬂd widle, WordStar, the grandparent of

ward processars, no longer enjoys the
prominence it once claimed, In s hesday, the
program’s rapid expansion and healthy sales
pvertoaded its technical support feam; uperades
were too few and far bebtween, As a resull, com-
petitors ke Word Perfect moved in on the terni-
ey with greal vigor—and success,

In the past vear, however, WordStar has done
an outstanding job in expanding the features af
its programs, updating products with greater fre-
quency and quality, and improving on its once
lagriring suppert. Release 6008 a product of this
new competitiveness.

WordStar 6.0 1= a lulHestured, advanced word
processing package that does an effective job of
integrating text and graphics—and eilers many
features ance exclusive to deskiop publishing
programs, The program lists for 5495 and is
available through mail erder for 5239 1o 8375,

The most significant new feature of this
release 15 the program's support for scalable
fonts, A mumber of printers now of fer scatable
fonts fmast notably the Hewlett-Packard Laser]er
111, and WordStar is the one of the first pro-
grranis to support this technelogy, WordStar 6,0
fully supports the Laser]et ['s special effects
and on-the-fiv Tont sealing from 2 1o 999 points, |t
also supports PestScript, and its printer installa-
tion modiule provides choices for all the leading
font curtridges and sofl fonls, including Pacific
Diata Systems and Hewlett-Packard.

SHll ather features improve upon WordStar
greathy, For instance, the progranm’s new version
of Star Exchange now supports aulomatic e
ponversion and retains the source file’s indenting
amel paragraph stvles. There are also improved
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aivle tags which can beuged to set style formats
throughoul o document, These style lags are
power il vet easy o use and include inheritance
and style by example,

You can customize WordStar to work the way
youl do. There are four different help levels,
including the industry-standard  pull-down
menus. For touch typists there's the familiar
WonrdStar CTREL key commiands which make the
majority of the program'’s commands and fea-
[iires aceessible from the Keyvboard™s home row.
These commands can also be reconfigured for
those less enamored of the CTRL ke,

Text and graphics can be integrated with the
built-in Inset program: and the page preview
maode will show exactly how it will look when
printed. Documents with assoried fones and
tepe stvles can be reviewed in sizes up o 72
points, Graphics can be captiored from almost
any program and can be edited, resizged, and
evien cropped, You can also import Lotus 1223,
Guiatro, Excel, and dBase files directly into
documents withoot any additional farmatiing.

The TeleMeérge program suppports on-line

information services like CompuServe and
Diow Jones,

WaordStar now matches leading products like
Woril Perfect and Microsoft Word feature-for-lea-
fure in many areas, including multiple snaking
columns; foatnotes; line and paragraph number-
ingg (useful for legal doduments); ld-function
math; automatic hyphenation (algorithmic-
Based); uppers, lower-, and senlence-ciase comver-
q100; typewriter mode; index and table of con-
tends peneration; and advanced mail merging,
including direct acoess to dBase files. The pro-
gram alsa supports two windows; the windows
cin be resized and vou can goom in and out of
full-gereen view,

Chne feature that stands cul is speed, You can
go rom one end of a document Lo the other in
seconds, The spell-checker-and thesaurus are

Just as last,

The warranty covers the product 60 days past
thee release of the next version. Getting through
to technical support was no problem the three
times [ ealled, Technicians even offered to help
me madilty a printer driver to work hetoer with
miy Laserfet [1's cartridge. Support can also be
purchased for program customization.

WordStar 6.04s a full-featured package that's
eeonomical and offers & wealth of features.

Although iUs been passed by in recent years by

such programs as WordPerfect and Microsofl
Word, it is now well worth a second look: This
particular old dog has indeed learned some new
triclks. —MNick Ay
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The well-known word processor
with some new features, induding

| support for scolable fons, style

sheats, PostSeript printers, third
porty fants, ond mave.

SPEC SWEET

WordStar International Inc.
33 Son Pablo Ave.

San Rofoel, CA 94903

Soles Informatian: B00-17 75404,
T, fo4 o, weakiays (Pecifc time)
Retail Price: %495
%IISI-'DMH Prite Range: 5239 1o
I
Requirements: 84K of RAN (517K
far genphics, autfines, ar edvorcad page
proview), D05 2.0 ar lnter, wo Fappy
dlrives o o e drive
Return Palicy: Damngud disks
replaced within 30 doys of purchese
Support: 8173238825, 7 oim. ta 4
. waekdiys, exceat Wed , B am, w
& pm, {Poific fime)

I.Irgrlﬂl Policy: 579, pius hipping
Shipping: Dealar aption




Word for Windows, Ver. 1.1:

Word
For the Wise

[thowgh a loval user of WordPerfect for
A{:iglu ¥ears, about six moenths ago 1

switehied 1 Word for Windows—primar
ilv because the graphics-based convdronment wag
so-attractive, Bul there were other, more ¢om-
pelling reasons too, The revision and annotation
mides male disk-based group editing ciiortless,
fhee Desible field codes allow simple msertion o
text. document dala, and special items such as
index references and eoiations; and the power
ful, comprehensible macro language is o wel-
come reliel from the cevptic notation used by
Word Perlect,

Word for Windows 1.1 is visually more appeal-
ing and adds new enhameements to an already
feature-rich package. The mail-order cost of
Word Tor Windows ranres from 3295 1o 5540,
and there is only a modest 57.50 charge for
upgrading from version 1.0, you're using the
DOS-based version of Word, Microsolt will sell
you Word for Windows L1 for 5150,

[ o v been using version 1.0, the Arst thing
wourTl notice s that the threedimensional graph-
ies flavor of Windows 3.0 has been incorporated
fnte the program’s butlons, dialog boxes, icon
hars, and ribbons. For instance, when you click
on e sculpted bittons, they depress realistical
lv, Unfortunately, the color of these items cannot
be changed from the dull gray the designers
prabalily decided was unobtrusive, With the rib-
bion, ruler, and status bar visible, the page loolks
sandwiched between two slabs of conerele

Mefmee uselul—if less artistic than the moveable
buttsns—is the extensive selection of new file-
import filters, Microsolt has made a concerted
effart to make Word for Windows hinction effec
tvely with other Micresolt products—{ilters for

Worles, Windows Write, and Word for the Mac-
inlosh are now provided, along with an enbiimeed
viersion of 4 Word for DOS filfer, vou are saving
a file i the latter formal, you nosw Bave e option
fi save the style sheet in Microsoft Wored 5.0 for-
mat a2 well, Converaion rom Word for DOS files
i3 smcother and fster with the new filter too,

Text [lters are also provicded foe Wardstar 3.5,
345, and 4.0y WordPerfect 4.1, 4.2, und 5.0, and
Multibate 3.3, Advanced, and Advanced 11 The
plainsvanilla crowd can save text in assorled
ASCIT formats (with and withoul breaks, S-bil,
and soon) as well, The program dees a good jeb
al translating tex) attributes such as falic and
bodddiace,

Graphics import has been significantly
improsed in this version of Wired for Windows,
Yo can import color images using either the
Pagemaker .CGM or the Micrografx Desigoer
LPIC formats. Hewlett-Packard Graphics Lan-
gripae | HPGL) files, which were resticted 1o
AR i wersion 1O, are nowe Bmited 1o the amount
ol memery in your computer, Other Glers that
are supplied but were not tested are AutoCAD
CADDY, Lotus graphics (PIC), Video Show
CPICY, and Zenographics Mirage (IMA).

Howevier, while Microsoft asserts that vou can
it color  PCX files, attempts to do so result
e in the same monochrome piclure that version
1.0 displays, The Widows Metafile {WEFM) filter
dido’t worl either, [ calied Microsot's technical
support service, which has one af the mest long-
winghed menu-criven phone routing systems ever
destgned, Afler a 20-minute wail, the technical
gervice representative, while polite and endly,
Tl s explinition as o why these filiers did not
work as advertised. Although we tried several
methads of correcting the problem, the program

refised Lo mport WEM fles, and the celee PCX |

files sHll converted (o gray scales.,

Several new, setbinstalling mocrog have been
added to the EXAMPLES. DOC file, The new mail
metEe macros have [dendlier dialog boxes and
mieaningful promypts that ease (he chore of pro-
ducing form letters and mailing labels, PostSeript
support has been enhanced, with the additon of
a macre that can shade paragraphs inany gray
percentige, and add a custom barder too,

[ vou enjoy working with Word for Windows,
vl find the new ook and thonghtful additions
well worth the price of the upgrade, vou are
not currently wsing the progim, vou might wanl
1o check it out—especially if you're currently
stack in the tegt-only world. This program'is
powerful, mfAnitely customizable, and, with the
new praphics interface, visually satishing,

—Susan Glinert Stevens
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A visunlly mere attroctive varsion of
Ward for Windaws with many

additional file imparting filters. Well

warth the update price.

Microsoft Corporation
One Microsoft Way
Redmond, WA 98052-6399

Soles Informations 004245400,
Eedt o, fo 530 pm, wisskoms
{ Pucifc fime}
Retadl Price: 4494
Muil-Order Price Ronge: 5255 1t
5340 be
Reguirements: 766 ur batfer,
Miciosott Windmws version .11 Seasion
3.0 stranily recommented): BGA, VG0,
o Hescules guphscs cord; hose drive;
1 4B of mamory F200E shnnﬁ{','
recommandar}; mouss or othes aoinfing
deice secammencad
Return Policy: 30-doy monay-back
[Juaraee
Support: 1064542080, fom 1o 6
pm. wiankdoys (Pacfic fira)
Upgrade Policy: 57 50 far users of
wersion 1.0 5150 foe users of Micrasoft
I;.E”d iﬁug 50 i il

iﬂn: s 55,50 i utgm i iy,

56,50 for complute peckage
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DURABILITY TEST

HP LaserJet llI: High Class

The LaserJet Il Prints Sharply and Quickly, and Just Keeps on Going

76

BEY EDWARD MENDELSON

be accurate in every detail,

hen Iwas in the market for a new printer a few months ago, evervone 1 knew in
the computer industry agreed that Hewleti-Packard's LaserJet 11 produced the
best-quality output, with features and Nexibility that exceeded any other laser
printer in its price range. In an industry where no one ever seems able to agree

on most subjects, this was a convincing recommendation. And il turned out to

What | hadn't heard was how easy it was to use this latest member of the Laser]et family.

setup and installation took 10 effortless minutes, thanks to a wellillustrated manual, AT had

L eler wits 1ift out some packing material, drop in the toner cartridee, pull out a plastic sealer

from the toner cartridge, plug in the cables,
and start printing. Like the Series 11, the 111
prints text at & pages per minute—no slower
and no faster than other Canon SX-engine
printers, but twice as (ast as small-lootprint
printers like the Laserfet [IF

The Laserlet HI's reputation for great out-
pul rests anits new Resolution Enhancement
Technology, which ad-
justs the pixel size on
the printed page to
reduce jageed curves
and diagonals, The oul
put is, in fact, sharper
and clearer than anv-
thing 1 have ever seen
from a 300 dpi laser
printer.  And, after
months of use, the print-
er has continued to pro-
duce oulput that is
sharp and clean,

Because | had already been using a Laseret
series I, 1 dido’t have to reconfigure my sofl-
ware to use il with the Laserlet 111 Every appli
cation that had supported the earlier Laserlet
model worked perfectly with the Laser]et [11,
s0 it didn't matter that Laserlel [H-specific
printer drivers weren't available for some appli-
cations when my printer arrived. I've never
had to do so little to adjust my software after
making a major change in my hardware.
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When [ reconfigured my software to work
specifically for the Laserlet 111, 1 was able 1o
use the printer's cight built-in scalable type-
laces. This was a mixed blessing, The CG
Times font, in normal, bold, italic, and bold
italic weights, looks crude and coarse com-
pared to the bitmapped fonts available in HP's
classic series of font cartridges. Bul the print
er also includes four weights of the elegant
Univers typeface, a face similar to the other-
wise uhigquitous Helvetica, bul subller. With
the most advanced printer drivers, like Word-
Perfect's, [ was able to rotate text and add dil-
ferent levels of shading.

With most text applications, the Laser]et I11
simply worked without fuss or bother, 1 found
that I could plug any HP or HP-compatible
font cartridges into its two cartridge slots,

A few third-party megalont cartridges
designed for the Laser et 11 didn't work when
I first plugged them into the 1, Hs tech sup-
port explained thatl the printer's memeory han-
dling had been altered, but that all HP car-
tridges continue 1o work perfectly. When |
called the cartridge manufacturers, 1 found
that they had already rushed to modify their
designs, The moral: I vou order a nonHP font
cartridge, make sure to specifv that you wan
to use it in a Laser]et 111,

Although the Lager]et U includes buili-in
scalable fonts, [ found that few manufacturers
have released add-on cartridges with scalable
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fonts instead of bitmaps, 1P has two scalable
foail cartridges with rather baliling names;
The st called “Distinetive Documents [
Compelling Publications [ includes 24 1es1
faces and the svmbols in the Zapt Dinghals
font: the other, "Brilliant Presentations I, Com-
pelling Publications 11" has 24 fext faces ani
two fancy display faces, Each HEP scalable car-
(ridpe lists for 22300 and is available by mail
arder for about 3200, 1 nied Pacific Data Prod
uets” clone versions, and found that they use
the identical AGEFA Compugraphics scalable
typefaces found in the HP models, but sell for
abuout 350 less on the street.

In the middle of my testing period, HP
ssued The best carlridge of all: the Laser]et
Adabe PostSeript Cartrdge, which gives true
PostSeripl fora list price of 5699, and a streed
price of around 5450, 1
tried three other car-
tridges, all of them using
clone PostSeript instead
of Adobe's, and HFP's
proved by dar  the
fastesl—about Pwice as
fast as Pacifie Data Prod
uiets” PacificPage Personal
Fdition, which wou can
grel by mail for 5319, and
three to five times faster
than Computer Peripher-
al's JetScript and Image-
Soft's ImageScript, All
these cartridges need al
lestst an extra INVE of RAM in the printer

The onky drawhack that 1 found with the HP
PostSeripl cartridge was its stranglehold on
the printer. When e Laserlet [ s switehed
an with the HP eartidge plugeed n, it can be
wsed only as o PostSeripl printer, When 1 wan
e to use it as an ordinary Lagerfet, [ had to
(e of T he printer and pull out the cartridge.
The nop-HE eartridges all make the printer
boot up as # PostScripl printer, bul let me
switeh back and forth into LaserTel mode via
software commands or the ffont panel,

To test HP's support, 1 pretended nol (o
pnderstand some fronl panel choices and
phioned for help, (This was slightly embarrass-
ing becanse the front panel menus are absurd-
Iy casy 1o wsge ) Dwaited on hold for a few sec
ands, and then was answered by i lechideian
welo was expert, friendly, and paolite,

The only serious trouble ever encounlered
using the Laserlet 1T occurred when | used

After months of use,
the Hewlett-Packard
Laserlet Ill
has continued
to produce output that is

crisp and clean.

WordPerfect to print o page thal included rotat-
el text and some very elaborate graphics. The
printer simply stopped, and the message
“ERROR 21" appeared oo the ront pane] wntil
[ priessed the reset button to elear the problem.

The manual suggested that T avoid this
error message by turning on the “Page Pro-
tection” option on the Font panet menu, which
cleans up the printer’s memory management,
1 checked Waord Perfect's “Printer Helps and
Hints" and found that the ervor could be avoid-
e by adding more memaory in addition to
turning on Page Protection, | ordered HP's
IMEB memory board (list S335) for a street
price of 265, and never had a problem again,
Installing the menmory board was a matber of
turning a couple of screws on the side of the
printer and pushing the board into its slot,

Lilee the Laserlel Series
[, the 11 still crumples
envelopes while printing,
although the seriousness
of the problem depends on
(he paper used in the enves
lope, The only solution |
founed was to experiment
until 1 oo envelopes thal
wenl through the printer
with Bitte or no crumpling,
Even  with the best
envelopes, Lalimost invari
ably noticed a  slight
smudging in the relurn
address when | didn't use
preprinted envelopes. This secms a small price
(o pay for the convenience of all the other vark-
eties of prinbng.

The only other trouble the Laser]et 1T ever
gavie e was the inevitable and minor one that
arrives when the toner cartridge runs ouk
The front panel gave plenty of warning with a
*Toner low" message, | shook the toner car
tridge a few times, put it back in the printer,
and got about two more weeks' heavy use
from 1l belore the printing began to fade, [was
able to get a true HE toner cartridge by mail
for less than S80 (s priee 31250, 1 ook no
mote than two or three minutes Lo unpack the
new cartridie and droep it in the printer.

My experience with the Laserfet 11 mateh-
es the experience of evervone else | know
who owns one, In brief: iU's the most reliakle
anel bestsupported printer that Tve ever used.
You'll have to work hard to find a plavsible
reason to buy anyvthing else. .
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HPs lotest is the most flaxible and
bestsupparted printer in the
industry ond the finest 300 dorper
inch printer on the marker, It's hard
10 think of o good reason fo buy
amything else.

Hewleit-Puckard Company
19310 Pruneridge Ave,
Cupertino, CA 95014
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