
)~ oompu~er. ~ providlng the in· 
tafaa:, Ibis expansion bovd ~ ~'U 
the IQ of the tablet with an M~ mi· 
croproocssor arxl a bevy of svpp011 circuits 
thai power lhc print-~ abilities. 
The Penpad 310 WitS basically the same 
electronics but puts them in a heavy exter· 
nal box !hal COMCCts ro its computer host 
through a SWldard RS-232C link. 

lll$1allins !he 320 host adapter SlCals an 
ioten"UpC from its computer system host. 
factory oonti8urcd as IRQ 2 but $Cioctabie 
becwceo Illy <1f s&.ll value$ usins on-b<xltd 
jumpers. The interface also requirt$ the as-­
signment of ~ port addre$:$, also selected 
wilbju~. 

THE PEN 
All Pm:epc procb:ts come with a pen as 
$UncbRJ equipmcnl. The Pe.rapt pen is 
mucb lilcc any otbcr. abou1 6 incbc:s long 
and a 3(IOd match for a bulky founmio pen. 
Pats a~e suppGed edbcr with ink-filled c.ar­
tridges ()( ~ ink.less. 

Wlillc the documentation cl.aims Peo· 
cepe peas are ooc fteld·9CrVioeab&e (mean· 
ing you abouJdn'c dare try 10 c~ Ink 
canriclge:s). lhe facrory reportS thai IOOSl 
users take care of the simple cartridge re­
placcmcrll job themsch-cs. Replacement 
c:anridges. with or without ink. cost S2. 
The pen itself. ooe of which is 5taDdard 
cquipmcol wilh any Peocept tablet. is pric­
ey, 1is1ing at $250 when put'Ctmod scpa-
111lcly. 

Ho.,.-ever, instead of the pen, )W C8l'l 

subRicute a 4- « 16-butlon cwsor co ac· 
company a new Pencept tablet at no 
~ in price. The cursors 1ft geruly 
c:urved though quite flaJ . The reticle, wiltl 
horizoolal and Yeftical cross hails, Is UD· 
usually t.ge, and tbe resulting large sens-­
ing ooiJ aids in achieving lbc tablet's high 
resolution. Purcb.o.&cd sepnt.ely, lhe 16-
bulton lnd 4~bunon curson cost $200 
apiece. 

In l*.lbc basic Penpad 300 proved it· 
self nimble eooogh to keep up with our 
fastest drawing. UISing its pen. its proximi­
ty range incasun:d a bcalthy 0.87 inch. 
With a cursor, it reatbcd out to a generous 
1.25 inches. 

When used strictly with AutQCAD, the 
Penpods 310 and 320 did DO( fare as wcU, 
ocx:asi!Onally mi$.1ifl3 a point during rapid 
drawing. The problem appeared not to be 
one of commurtlcation but rathtt of pro­
oessing ovesbeld and the delays built inro 
the genaai·purpose recognition SyStem. 
This problem s.hoold not arise When you 
~using Peoccpt's CAD interface soft· 
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ware. ThePenpads 310and 3"Wa.llSodem· 
onstrated <a more ~oosisteot pro~imity 
range. I inch, for both pen and c:ursor. 

HAND-PMmHGR£OOGNmOH 
Pencept ju.~lifies the added expense of the 
31 0 and 320 b)' citing their haJld.printing· 
recogniri<lfl abilitie5. On the surfaa:. thi.' 
tecbno&oiY is more chan ~ it 
hints at the power tablets can brin,s to your 
PC. But, alas, ifsonly~hint. Then=c:ogni· 
cion abilities of the Penpads ate quite liml· 
t~l.ed f<lf the most par110 mono· 
spaoed prlrued numbers and capiw Jeners. 

Pencept brings a 

wondrous 

combination of 

revolutionary Ideas and 

clever styling to 

dlgttizatlon, Including 

limited handwriUng 

recognition. 

Mon:o,u, rcoogn.itioo is SCMiti'-e to abe 
wy you print individual~- As 
with most inexpensive nxogJ~itioo sys­
ccrns. )'OU nw.~ conform 10 the Penpad's 
~· woo., adjust (())'OUr$. 

ln the end. )'OU mUSI learn co print the 
way the Peopad wants you 10. The betw 
you get at Sleribblinglhe way it wants, the 
more accurar.ely it will n:oognize what )'0\1 

ptint. After an hour of experimenting, 
some people in PC lab6 were abk to 
achieve a rctOgnitioo rate of about 90 pcr­
oem, whlch l~ ~CTJ1)lary pezforrnance » 
cording co Ptnoepc. After )W've used a 
Peoocpt tablet for a few wcds,lflc oompa­
ny reports, )'OU can expec:t to achieve print­
rec.tion aceurac;y of nearly 99 pem:nt. 

But recosnb•jng char:latts soemcd an 
agoni7j"3 chofe, a process INc~ 
out for ~ with result$ IJw were. at 
best, a ernpshooc. Don't judge the ~m 
by Chat, hc>wever. The ~form DOS rec­
ognition mode ba.'l built-in delays that bdp 
the tablet dctemlitlo when you've finished 

scrawling eadl chatacset. '!'be# inletllion· 
aJ delAys mKe the tablet $low. 

E\'ef\ with#~ the DOS mode. however, 
cbe prlnr-recognllion s)1tem dots some 
swprising things. For instaoot, when a 
cbuac:tcr was rnisidcntificd on the com­
mand line. we traced O\'Cr it again comx:t­
ly oo the Penpad. In an inslant, the correct 
cha.raoter appeared in its ~ place on­
screen and in the DOS keyboard buffer. 

Print-rcc:ognitioo comes into its own 
with the three Pcnpad applicafion pcd­
ages offered by Petlcepl. (You sea )'Otlt 
choice of one of the IMle oe an appiication 
development kit with both the Ptnpads 
310 and 320. Sqxnt.cly the$c program$ 
cost $195.) For example, the Ptncad 
package offers a tempi* for your favorite 
CAD program (providing your favorite is 
AUioCMJ, CAD~YJnCt. CADKey, Mtga· 
CAD DBP. V~AD. or the graphics 
presentation program Lotus Prulanct) 
and a macro program. Combined, these 
r~res can oonsidcrabty speed up 1t1t use 
o! the underlying CAD applk.alion.. for in­
!>1an0e, to zoom in with AwoCAD. you 
don't have to tangle with oornmaods or 
menus-just draw a Z on the Penpad. 

&sides Ptncad, Pencqlc also offers 
Pmdraw. a ~roen·painti.r\g Pf08'i"l for 
coior ~ graphics that also in­
cludes llCt1:eJl grabber and $!ide s.how uill._, 
tie$ (the cwre.nt \'eflliM has EGA but no 
VOA suppol1); and Pr.nform, a forms-cre­
ation p~chge for data entry using the 
hand-printing recognition llbllitks of tbe 
Penpad to cm1te either ASal or .OIF 
fi.Jes. Think of the ta~ as a product foe 
people who feN the ke~ as if it "'~ 
some~ social disease. In speed and 
accutac)'. Ptlf/Omt is no chmic to touch 
typC$ts or even diose of the two-firlgered 
$Chool. The Penpad Software Toolkit oon· 
sists of thorough but brief rechnlcal docu­
rncnta.tioo on how co popm the Pen.,ad 
and de'~ lop dri\'Crs foe it. 
Unf~y. lhe documentM.ion » 

COillpanying the$e appJ.icaboos i.s 00( up to 
lhe quality level of the Ptopads tbem­
$Clves. For e.umple. die PtltCDd JialU81 i:s 
a dalll'IWlg wort that sbould make some 
tccbnical wrila-'s Engli&il i~ buty 
hill or ber head in shame. 

Pm«pt brings a wondrous combina­
tion of rt\'Oiutiocwy ideas, clever styling, 
and wide fuoctioolllty t.o digitizatioo, 
lhoc.lgh the loose details of the Pcnpad ap­
plications occd wort. It you occd aoc:ura­
cy. the Penpad 300 is your best cboice. If 
)W need 10 reoogni?Je hlod-printing, the 
310 and3203te )'OUt'Mlychoicts. 
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PENTEL OF AMERICA L 10. 

Pentel DST -4AN 
., ,... 8kan 

Best known as a purveyoc of pens and pen· 
cils. ~ruel of America is lll10 a leading 
supplier of ltfllace.menl p~ pens. Wstll 
the assodadon bet"'eeft plonetS aod ~ 
as cfose llS st is. the company'~> mo>te tnto 
the tablet rnarkec scemsooty logical. 

Pcntcl's initial offering. the DST 4AN. 
is something of a Ulliputian, even amoog 
this group of bllnta:mweigh~ . Mc:usuring 
just 17.3 by I I IOChes and weighing ju.sl 
O\'Cf 3 pounds, it is one of the few tabtet.:s 
that seem equally at home on )'OW' lap or 
desktop. Tha1 may not me.tn much to CAD 
ma\'ros. but it should be appreciated by 
those principQIIy concemed with fredl:tnd 
drawing. In fact , ~riow Aut~AD USetS 
would most likely find the 6.3· by 7-inch 
workspace with that application made­
quatc. 

The actual "'uksp3cc oo the DST 4AN 
is smal~r srill. mc~~.Surin.g 11 .7 inches in 
width by 8.3 inches in hcigN. The remain· 
ing attl), mainly aJon~ the right ide o( the 
enelosw=. houses the timJitJy IIDd pro. 
vidc:s an indcntatioo for holding the pen 
wtxo it is noc in use. 

On its undenide IS a ban}: of ICtl DrP 
switche!l for scning communication pa· 
l"...fMerS and opetating modes. Fortunatt· 

The ...... ~DST~aa9QCICI 
~.Wiwlbe~topecp. 
Whodoncl,......~ ....... Forl420 
,......_.UIIWiwllllletlblei..S. 
pen.....,~ lllrJObl '**'Is lhe field 
bMiti1giOCOfditMI8U 

ly. switch $dliogs crod to be sec ju.~ ooce 
and then forgooen aboot-the instruction 
~doesn't make the~ pattic:u­
Jarly easy. 

Pcntel's lrilingual (English. French, 
and German) documcnwioo is quite terse 
in genersl, but the $witch-Sdli.ng table i~ as 
<fizzyina a.~ they g-er. 

Nowhere does the manual mention how 
to configure the DST -4AN to opcm&c with 
AutnCAD or which liu1oCAD device driv­
er to use. so we called teehnk:al ~ppon at 
Pentel With ib courteous help, the 
:SWitches wen: promplly .set und insulled 
using AutoCAD's SumllQgrUpbics Bit Pad 
dri\'er. 

Pentcl is proud thai the pen supplied 
with the DST -4AN is equipped with 1111 un­
commonly flexible cable . Indeed, the 36-
inch cord r.uely gtL( in the way, but it i.~ no 
mau:h for the conlle.~ one a~table on 
Kuna's !SlONE. Although an opttOnal 

,...osr-wt 
~d A/fteii'Q Lid. 2105 COUIOe s. 
Tcmrot. CAeo&C0;41100) ~-t•tt. ~-· 
1127 .. Caat- 1213) 33)o3831 
IJil Pwtak 5420: ·~canal. S80 
........-:s.n. poll. 
lllllwt Tllt 1111» •• ta.&-... 
1*1oi••*Cit . .,.., ~ .,....., IIICNnO 
,. ........ ,..,.. .. 'Of'-""' ........ tllll 
......,II>U.Dt.,......,_.,II>IMC_,._ 
liP& 

($90) four·bunon ~-ursor is available. none 
~ upplied forourreview. 

The manuriiiCtUrcr claims thlll the DS1'· 
4AN tS usable with objectli up to 3 milli· 
meters thick. but our evaluation unit 
wasn't nearly as gcnerou~. Indeed. it 
didA'I't alway:s NSpond reliably t \'el\ with 
the pen in C'OOIX1 with the bo;W, 1lli~ W;IS 

roost notable when the pen was bcing heJd 
c;~IICt ly pc:rpenc.lk:u bU' 10 I he "''Oft( ~liCe. 
It Wi&S (lit~ de~ whc:n the pen 
was held in 3 more natural wnting posi­
tion. 

Metallic objects also have a tendency to 
give the DST -4AN a case of indjge.stion. A 
metal ruler fC$ling oo its surface cawed the 
output to stop whe never the pen wa.s 
brougJu within 0.5 inch of ic. 

'The Pc:ntcl' s nwt.imum d31a 0Ulplltl'3.te 
of 60 points per second woo~ seem to bt 
entirely 3dequale, but the speed at which 

the tAblet itSI!If rccosnizes the p<l6ition of 
the pen is qui~ slow. A:s " ~h. moving 
the pen around the won: surface quickJ)· 
results in huicant on-screen image 
dwlges. 

Although rt Qn hardly be~ a 
topperl'ormer. the Pentcl DST -4AN ~rea­
sonably inexpensive. and with a longer se­
rial pon cable it might just appeal to those 
wbo wa.ot to do a JinJc freehand wad: from 
their laps rather than II their desb. 

SCIENCE ACCESSORIES CORP. 

Grafbar GP-7 Mark D 
lbV Wlnn L Rolctl 

Something's missing. Unpack Science 
AcocssoricsCorp.'sGra.fbarGP·7 Mwt 0 
tablet and )'OU'II swear someooc forgot to 
pack the tablet in the box. Onoe you have 
tile :syStem running. how~\U, you'll won· 
der why ocher manufucturens waste w 
much~ and energy in making cab lets. 

With the Sl.JIS Gratbar. any lllbletop 
becomes a digitizing surface. Using iLco 
own modif.OO Conn e>f sorw, the Gr.Ubclr 
deitets with 3rtW.&ng rtSOI\Ition lhe loca­
cioo of its pen or cul'80f on any swfa:oe. 
Scic:oo: Aoccssorics claims a rcsolutioo o( 
254 lines per inch (0. 1 millimeter) lind ac· 
curac:yof.Ol inctt. ma~cbingroostcon,oen· 
tional tablet. co. 

The decttonic:s and mkrophones are 
contained m the Grulb:u oorurol unit. a.o 
a.Juminumboxmeasuring 1.8by 19by6.5 
inches (HWO). The microphones arc visi­
ble oo che froot panel ~small black bull's· 
eyes near either side or the froot panel. 
Closer to the center of the front ponel are 
two LEOs. TI~e red one on the right ls a 
power indicator. on the left, n green one is 
lnbe&c:d ··Menu.·· The Gmfbar menu itself 
is unique. Black silk-screening on the 
gr.ly·beige front panel denotes five control 
~that :stretch nbout4 inches in 
(root of the control box-in which pn:$S­

i"8 a CUt$OC or pen button Wltl :~C~avate $Jlt· 
C1UI functions. From left to right, these ore 
labeled OrigJn. l'oim/Linc. English/Me· 
trie. SbWn. and Cancel. 

Origin allows )'00 to move the digitiz· 
ing atea aJmo~~t anywhere on )'OUt work 
surface b)' r~ locating I he origin of che 
Gtafbar's coordinate 5)'Uem. PoiiWline 
determines whethet the tablet ~ OUt 
data only when buuoos ore ptsSed 111 end 
poinL' or oondnuously as lines in between 
~~- Eot,ll~Metric control~ the mea-
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&urina syltem used. Strum forees tbe 
Gtalbar 10 cranscnil data 10 its host~ 
OU$ly. Caned rae!$ lhesle options 10 thdt 
defaults. 

The rear pwl or the coouol unit is c» 
VOCicd 10 switcbes and oonocaon. A~ 
ard female 25-pio [).sbdJ oormcctor hosts 
lbe serial inpuUouqJul signal (no serial a­
ble is supplied by Scieace Aoceuories) 
wbile the odd pcop~ connector links 
10 lhe poi,ncina device. One baftk of DIP 
swidles is used for system iefUp (~nelud­
ing selec:tin8 cunor or peo). The c:ooaoJ 
unit runs from ordinary AC. tapped 
tbrousb its 87-ioch cable and powa jKk. 
A smaiJ touJc switdl for power completes 
the ~IIC(()UIJ'emtnU. 

A peo and two CW10f'$ (ooe·buUOO and 
four-buuon) art avaiJable to complete the 
~ syaem. 61her lhe peo or the one· 
butlon cunor comes as standard cqui~ 
~ The Scicflcc: Aoocssories pen uses 
01\ly a tip switch and can be equipped wilh 
scandard ballpoinl pen cartridges wilh ink 
or without. 

Only tbe four· buu on eursor was 
shipped with the evalWilion unit. A $170 
opcioo, it's b~r.sb~Jy a ~ ebunk 
of gray plastic measuring 0.9 by 2 by 3 
incbcs (HWD) wilh a 1.4-ioch car cxeeo­
.sioo paddle for the micle cross hairs. lu 
fout round bunons baYe lheit own unique 
~ One is • large. black pad 
about ba1f Ill inch in diamca. Bdow it~ 
bee 0.25-lncb buUons in blue, yclJow, 
and or.lgC. The one-buUon cunor bas the 

Thl I1.315GIIIIIrOP-7111111llll .. ontJ 
lONe ....... ~ n.tllft) ........... ~.,-dllk 
............. ciiiiJ.fndl~.· 
._ .. uriqul.a.yiDWOIII....S 
~~on,cudllk. 

wne shape; it lacb only the secood row of 
buaoM. 

The boaom of !he a.tn« Is flllbhed 
wid\ euctly the same plastic as the resl or 
lhe case; it bas no spedal slippety sur! ace. 
Its most uni011U0Me aspect Is lhc SS-indl 
mil lim chgs bchiDd it 10 c:ooocc:t with the 
CODIJ'OI unit. The fn:cdom afforded by ~ 
lcdcss opcnboo makes yoo loog for cord· 
less opentioo as well Ac:corcfina to Sci· 
ence ~. howeva', no c:on1less 
rnoddt are planoed because little demand 
eWu. 

Tbo- Gralbar works surprisingly 
wc~ingly, thlt is, oaly if you' re 

a.... .. , .... 
8dlnQIA1 _.,Ccllp.2DOWiillarlll!ll4, 
P.O. .... ..._ Cf0141J;QD:I9 .. 
lf7l 
Ull .... ,.........,~5.bMI-cur.. 
11l'O ___ ..... Pill\ .... ,. ........ .,.. ...... .. ............ ..,~ ..... .... 
~ ............... ....,,. 
o..tw.~~~gp~~..--•• - ..... f/1 ..... ~ 
OfiCalfttOM~IIIIWICICMD 

not familiar with cbc: tiCCtlnology. lt pnwcd 
able to identify the locaboo of !he cursor 
n:adiJy. Smal.l objeds bc:twcco the cursor 
and ooottol uni1 did not cause locm.ioo dif. 
ficultics, altbougb the u.ltruooic signal• 
could be blocbd with boot ·me objects in 
their J*h. When tbe sianaJs were bloc:.k.ed. 
no errors raohed. Instead. the on·sacen 
ewsor simply dld noc move until s~s 
were apin available to the cursot. 

Prolllmicy Is an odd Issue when you're 
deallns witb the Grafbu S)'$tem. The 
range of the ultrasonic3 is roughly the same 
in ltJree..dimto.siooal space. That is. you 
can moYC cbc: cursor in a bcxi:mcul plane 
away from the COdrol box or moYC it vat). 
cally to effect tbe same displacement on 
lhc screen. 1n etrect. the proximity is al­
most equal to the length of the acthoe digi­
tizing area. 0\U 2 feet. 

The acti'oe area will COYCr a great deal 
of your desktop. 2S .. s incbc$ wiclc by 23.S 
inches long. Using the AwoCAD ADl 
driver lhll was supplied wilt\ the J)'Slem, 
the Grafbat ~ a def.Wt active area 
ot 1S.S by 17.25 incbes, corresponding 10 
the drawing space on the scn:cn. The ooJy 
other liOftwm: driver provided is for 

Mkrosoft Windows. You'll either have to 
wri1c your 10~or ensure thM your ap­
pl.icabon alrQdy has spcc:ific support for 
the Gran-. 

Owtall.the GtafW is as noYd as it is 
useful. Line lhe boaom or the ('.I()OCtOI uoit 
wid\ Velcro. and you can r.~ it on 1q> of 
your drafting board or llgtu table, move it 
around. and digitize oo cacb surface. 1( 
you wan« fle.xibility in choosing where you 
woric---.nd what you woric on--die Graf­
bar is for you. 

iiiCMI i&CORP. 

SPC-1212 Opaque 
Digitizer 
RDT TI'8IUipUellt 
Glass Digitizer 
brWinnLRaecll 

Desplle its logo. wbic:h Joob like type that 
was pried orr a 1950s coffee maker, Scrip­
tel Cap. iriOOfpontcs a numbc:c of Umova­
tive ideas iniO its line of tablets. lcs prod­
ucts all use a unique and patented 
tcchnology called restslive decoding. One 
line of tablets is~ from glass and in­
corporaiCS a ckver inregrucd setup proc:c­
dun: and an eigbt-digjt LCD readout. In 
f~ tnru:parency is such Ill i~ fea.. 
ture ofScripcc1's ROT scrica or lablc:ts that 
the oompany's ~ tablds are 
called SPC Optqoe Digirizm. almost with 
a trace of disdain. 

Ourenlly. the S599 SPC-1212 ()pique 
Digith.ef is the sole member of Saipcel's 
Oe$iJncr Series. although similar opllq\IC 
table!$ 11re offc:rcd as iu Anima10r Series, 
the IZ.. by 12-inch LCA4'ltnd the 12- by 
17-i.ncb LCA.3Z. 

A wedge of the futun:, the pale gray 
Scriplcl SPC-1212 rises dramabca1.1y from 
its l-inch front edge to 2.9 inches 81 the 
lOp, the sides swq~t In like the ~in JtaJ. 
ian~ coupes. The IS.S.inoh-widc sur­
face itself is ~Y f1.al for most of its 
16.5-inch height. Up top are the silk· 
smened Scripcel teti'O$Cripc lose> and lWO 
LED indic3lors. 

The actual dtawina surf..:e ls matted 
off by a thin. dafter 81*>' border. Atlhe 
lOp. seven~ SQWirC func:6on..<:ont II'CIS 
are designa&ed within lhc coofmcs of this 
border. ActuaiJy. the drawing an:a tbat 
Scriplcl designaiCS is quite pc:.1Simistic. In 
u:sting. the active drawing area was found 

Copyngnted matenal 



........ IDO ......... _ .......... UIIII_ ,,, I 

If work Is hell, here'S one personal computer 
built to take lt. 

If you want a computer that can 
take the heat, look at Tatung. 
Because before we ship any 
Tatung computer. our engineers 
roastt rest and run every com­
f?Utcr board at 1170 Fahrenheit 
tor 72 hours. If it docsn,t S\11"\rive, 
it's not a Tarung. 

You don't have to work in hellt 
of course:, to appn:ciate superior 
Tarung performance. Let's say 
you wam to work faster. 

Our new 386SX 
is a fast 386 ma­
chine that runs aH 
386-bascd appJic:t­
tions. At a 286-
dass price. 

And ~usc: ~~!.--.:o,~;;mu 
ourc~ecrs .... 
didn,t JUSt wire a 386 processor 
onto a 286 motherboard, our 
386SX design significantly 
improves system performance. 

If your customers are hot 
for performance and reliability, 
how them the Tatung 386SX. 
It'~ hot. 

Sec your Tarung dealer, or 
call us, toll-free, 24 hours 
for complete information: 
1 (800) 765-2345. Tatung 
Company of America, Inc., 
2850 FJ Presidio Street, 
Long Beach, CA 90810. 

C TATUNG ........................ 
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to eXlend an additional half inch to the 
right aod a fUJJ lnch tugher than the nwt­
inp. 

Conslruction of tbe SPC 1212 rates II$ 

$01id. las bottom is a flal aluminum shed, 
folded up around the Mr pa.oeJ and panly 
CO\'Ued by the top of the case. Ac the back 
of tbe tablet Cllpcct to (:()ru)ed ~ ScripteJ 
pointing devioe using a modular Berg coo­
ncaor as wc:U as a power coni to oonncct 
the tablet to any standard 115--volt outlet. 
Two txlnks of DLP swildle$ are used for 
sewp. The 74-inch $lerlal oord i~ 0()( re­
movable buJ tetmlnaleS in a sundard 25-
pin o..meu connector. 

THE ROT SERES 
AJ comP'etely clear, see-through di3itiz­
ing cablels, the entire Scril)(tl RDT series 
really 5lands out in boch ~ and 
funcUooa.lity. You can ~Y myoneofthem 
110p a bluqlrint or drawing and trace to 
your bean's cootent. 

Each tabJcc is made from a quatter·inch 
sheet of heavy tempered glass wi th 
smooched edges. AJthough the durability 
of tbe t3blc:t WAS 0()( &estcd, Scripcel n::poc1S 

The$!!o99Sc:l1*fSPC-1212~ 
DiQ111Z11f l'OP) and.,_lll85 ADTTre~IIPMfll 
Glaa Digllll.er (boCDn) ft~Cfq 

petb••••· Baltuee~e~tna 
...... ~decodlngtechldOgy. but 
.,....l'llllllot ltlO ROT rnodolt ~is lhM 
t~eVnmedeof,._ ~tor nc;ang 
anyct*'O you .. btwleallllem. 

that the tempered gJas$ 5haCtets like the 
side window of an autotnobi.Je, dbinctgtat­
ing into tiny pica:s instead of sharp shards. 

The RDT Line is COlDpOI5Cd of five mod­
els varying only in size: 2A by 36, 20 by 
20,18by24, 12by IS, and 12by 12inch­
es. Prices foUow .sizt, from $4,195 at the 
large end of the scale to the ~99S oo:st of the 
12- by 12-incb llll*:t tested. The 0\'Crall 
mcaswement of tbc smallest RDT lab let is 
16.5 by 17.5 i.nctles. 

Each of the ROT series wears the same 
~ srowth 81 me c.op, a sculpted medi­
um-gray plastic block rhat COIWlins the 
control dcctrooics. 

The expanse or glass is marltcd with 
sevet'lll paaems. A bonier of sihoer Hs runs 
along about an inch outSide the adi\-e pad 
are.. a remnant of the resi$tive cooci.ng. 
The active digitizing area is ~ilat in­
ac:curalcly deman:a&cd by a narrow bJBICk 
border. The actual active IIIU extended 
about one inch to the right and one inch 
atxwe thedesi8JI*d 12- by 12-ioch :wa. 

Centered on the gla.1S ab<we tbe oormaJ 
digitizing~ is a smalJ. round-comcn:d 
rcctangJc that's outlinc:d with a black bof. 
dtt. Move your poinling device over this 
area. and the ROT's menu pops onto ics 
eight-character LCD dl$play in the tablet 
handgrip. System setup is llCOOmplisbed 
by stepping through the menu with various 
presses of CU1SOf butcons. While daunting 
ac fli'S1, it quid:Jy becomes 2 convenient 

~· 
Power for the RDT is drawn through a 

bothersome ou~ box measuring 2.5 
by 3 by 7 i.ncbc$. Two cords tr.W from it. ll 
7-fooccr that cooncct:s with a 115 VAC 
ouclct and a 67-inch secondary C3ble that 
plugs in.to the tablet using a modular &rg 
connect.or. The seria.l communi¢alions ca· 
ble. 74 incbes lorl.g. is actadlcd dltectly co 
the control electronics box and eatVl<)t be 
rtmOVCCJ. The cubic ends in a lS·pin 1). 
shell (OQnect()f. 

Either a cursor or pen is included in the 
purchase price of a Saipcel tablet. As op­
tions. eac:b oosts .Si lO. No pen was re­
c:civcd for evaiU81ion. The same Scripccl 
cun;or. which the company cans a "Trac· 
er" (for ~ilicll Saipt.el claims 411 trade· 
mark) i.s used by both tablets. The 2.5-
inch-wide by 4.7S-incb·kmg by l-inch­
high object is oddly sh3ped. to ssy the 
least. Ac m b:L-;c it's a auncared pyramid 
tN.t l~tO;t loweran:a with fO\Irbu.ltC)fl-1. 
Rubberchic.lcts. they :seem to n:quire inor• 
dinaleforce (oracth•a.tion. 

on·set to the left above the keys is a 
l .l.S-i.ntb pi\(Jd.lc holding the Trace."' s reel· 
cio-X-~ cross hairs outlined by a 
darker cargcc. The bottom of the cursor is 
covened with black felt to make it slide e8$>-

1Jy. Ho~~tot\'tf, the odd shape and slippery 
plastic of the top rnak.e it one of the least 
desirable cursclfS. and one of the twdc:st 10 
get a good grip on. 

~ides the uunspare.ncy of the ROTs. 
the biggest distloctioo ol the Scripcel Ulb­
lcts Is their wide rungc of compatibilitle$ 
and data fonmts. Emulatims 8C(',()lJlm(). 

dated by the SPC series in bi.lW)·. AS­
CO/BCD, and remote programming for­
matS include Scripccl, s~ Bit 
P..ld Plus, Summa.pphlcs MM Oigiti7..tr 

NJr Til lPl JOllie DW111W 
Ull,.._MIDI'IOI a.nar,18116. 
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series, Crrco·s Oigi-Pad. Houston lnstru­
mcflt's HIP AD, and Hitachi's Tiger Tab­
let. The ROT series add.~ Sunun3.SJ11Phics 
Bit Pad 0 and bullt·in M'teroSOft Mouse 
emulation as ~~ooell . The wide range of emu· 
lations makes up for one n<)()ceable short· 
fi\IJ of !be Saip4eltAblets. They inc:ludc no 
software :l.nd no templaces. You mUSl rely 
on the emul:uions and tl~e tablet $llppoft 
built into )'OOT applications. 

On the SPC lablets, the emulation as 
well as the serial data format and reporting 
speed are all selected through DlP switch­
es on the reOir panel. ROT operational 
modes an: selected through its integ:rutcd 
setup system . 

The downsides of these Scriptel tablet.~ 

arc minor. Their rcsisthoe decoding tec-h­
nology pt<>ved 10 be ~ sensitive to met· 
aJ objects Ofl the digitizina .wrface than in 
other makers' digiciurs. For ~ornple. a 
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... an Image so sharp and bright you'd think 
you were looking at a color slide.· PC wortd 

Superior VGA imagery. 
One reason why PC World 
selcetcd our CM-1296 

VGA monitor as a .. Best Buy." 
There: arc: o ther rt3.50ns, tOO. 
Rc::lsons you 'U find in C\'Cry 

T:uung color monitor. Reasons 
that come: from solid commit­
mcnr to "Zero Defect,, manu-
facturing and superior qu:ality 
contTOls. That's why Tarung 
is one of the wortd's largest 

manuf.lcnu-crs Infom1ation about the f\111 line 
o f color mon· ofTatung mo nitors is yours for 
ilOrs. When )'OU the askin~. Simpl)' call our special 
work \\~th a 24 hour mfo rmatio n line: 
Tarung color 1 (800} 765-2345. 
monitor, you·~ Tatung Compan)' of America, 
working with 2850 FJ Presidio St., Long Beach, 
m~~~ity, C.M·U96 \'GA colof monnOf CA 90810 
pcnV11114Htt, tr~CitT. ~1n-'nc 
and value. The o.u.- dut pcch. ~ ..... UN& 
point is, you jwt can't buy a ~ 1~1 
better monitor. .._lneet'lftD at tts Mst. .... a r ..., c tl 
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mew l3pe measure caused tbe sensed po$i· 
lioo of the awor to vary by more than an 
ioch. Any problcrm arising from this sen­
$iti\'C cechnology can be a\'Oided simply by 
removing ~ clips and ~ be.f~ 
~ing dr.1wings to the Seripctlltblecs. 

While the ala~ tablet l1\2lce$ a good 
choice fonra.cingjUSt about anything naa. 
the thickness o{ the glass docs ~ a 
parallax problem thal may malce precise 
tracing impossible . Pm.llax deviations are 
e~'lled by the (()I.Jr tiny vinyl feet that 
r.aiSie the cablet ..bout a quartet of an inch 
abo'~ whate,~r wori: surface the tablet is 
put upon. or coune. you can trace tnlnS­

parent and tranSlucent films (say medkal 
X rays) and dtawlngs wlthow parallax by 
tuptn~ thu& an to the g.l:ags w resting the 
tablel tllopa light tlbJe for illumlnaOOn. 

The novel technology used by the 
Scripccl opaque tablets does not make 
tl~em SbJld out amon3 their competition. 
Rtg~rd lhem ;ag good performers thlll 
spe~ a number of lang~. If the oocion 
of -a see·throosh c.ablet appeals 10 you. 
howelfer, )'OU have no ocher choice than a 
Sctipcel ROT. They're good enough that 
you should have oo misgh•inss. 

SUIIWAGRAPHICSCOAP. 

SummaSketch U 
SummaSketcll D 
Prof~nal 
byWinn L Aoech 

The best·sclling digit i7.in& tablet in the 
world. ltCCOC'ding to Sumn • .sphic:s, the 
SummtiSk.eteh II 1\zs n lol going (or it. If~ 
compact. lightweight. fast . affordably 
priced. and bencfiiS from the most CXten· 

sivc indu.1uy StJpport of 31\Y wblet. A com· 
plete $)'Stem, inc;Juding inpuVOUiput Cfable. 
po .... -er supply. pen, CW'SOf'. and software 
di.$k. list.s for $599. Add "Prof~" 
as a surname, and the tablet grows 50 p«· 
cent in me and becomes 66 pc:roent more 
ex.pe~h~: $999 for the full kit. 

Surnrnagraphic:s is pc:dlaps the oldest 
name in PC tablet.~. predating the introduc· 
tion of IBM's fi~t ~rsonal Computer by 
nearly a dec3de. The C()Olpany, ~in 
1972. launched the weiJ-reoeived Bil Pad 
One rnagnetostricti\-c tabid in 1975. The 
pteS~ent series of electromagnetic tablets 
wa'l firsl incroduoed in 19&3. Known ge· 
nerically as the MM Series (the Summa-

AL TEANATE INPUT 

OIGfTlZING TABLETS 

~aphcshls111emott~ 
lf1'IUIIIed n _.-AIIng dlgezlng tlbl$ 
Boll fie &.nmaSkMch llbOIOml and 
Surl'l'llaSkelc n PI Ctlll. 1)1111 (tcp) ate 

~·"'-Al&tlnd­
hl(re.~p!OIId.CGI181demg fie OOI,.... .. cl~ pac;kages. 

Sk.etm U is mo~ rormaUy known ~ the 
MMI201 ; the Professional. the 
MMI812). Summagraphics wblcts ha\~ 
u.~ basically the lWllC de$ign and COO\· 

munic:ulions protocol and code since thtll. 
~ h11ve belen popul~ eoou.gh thai 0\'tr 
250 software pt~blisbers take advantage. of 
them, and nearly cvc:ry other digiti7jng 
cabkt hassorne fadlh)• toemulare them. 

Opcing for the ret.l thing wiJJ pay big 
dividends. howev~. Althou~ the Sum· 
maSketch U weighs hardly more than 3 
pounds. it gi\•CS a feeling of pcnnanc:nce. 
alJJl.oot as if it we~ carved from a solid slab 
or plastic-no mnJc:s. nothing loose. 

8dh the standard tablet and the Profcs· 
siooal seem to have been made from the 
same mold. Both apJ)eal' to be Jlale more 
than a nas panel of gray-beise plastic on 
tOp. filled plastic on the bottom. Styling is 
plain and squared off. The SummaSketch 
U mcaswcs a comfon:ablc 16.25 inches 
wide by 16.5 inches long by 1.75 inches 
thick, not much more than a tablet of dtaw-

ing paper. The Professional ~eta out 
$0rDCwha.t wider and an inch longer. mea­
suring 2J by 17.5 by 1.75 inches (width, 
len8th· thictnes.~). 

One design aspea of the Sumn~lcetch 
n thai's so providential il might not have 
been intenciooal is the twin knee-relief ar· 
cas oo it.s underside. These two flal·~lpt· 
cd areas add !itability should you balance 
the tablet on your lcnces. It can be o god­
send for fmicty. artistic types (such as this 
awhot) \\ilo !lice to work with 3 digitizing 
&ablet as if It w~ a sketch ~)~ad mthcr than 
with one that is immovabl)' chained to a 
desktop. 

The top swfacc of either ~t heats lit· 
tie decoration tO bteak up il.$ plain~. 
only the tablet name and a Oa.Wiin.g green 
power/proximity indicator LED ncar the 
top edge. The LED nonnally fla.~ if a 
pointing device is not within rang.e of the 
tablet's cin:uitJy, tum.ing stead)• when pen 
or c:wsor comes within opet3tionsl prox­
imity. As .such, the LED gives a quick way 
of diagnosing problems. lf itligtlts proper­
ly with pen or cursor moveme:m yec )'Our 
application doesn't agrte. you know the 
tablet is wort.i03 and you should ched: the 
communlc:atiOIU cable. 

The only other odommcnt on the tabid 
surface is a thin gTOO\'C, as wide as a dime 
is lhicl:, that ell3dl y defines the aa i ve 
'~ are:.- 12 by 12 anches on the 
SWidard SummaSiceu:h II and 13 by 12 
inches (long axis horiwntal) on lhe Profes-

~~.eo--.AcL. 
~. C'T 06Ce3; (100)243-DI8, 12031 861· 
seoo 
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' siooal. When )'OU'rt usingAUU>C..W'sde-
fault 5C:(Up and the s1aDdard SUJJlJllagrlt­
ptUcs ADI driva-. having the larger tablet 
isn't an advantage. In this CIISlC bodl tab leu 
provide an xth'e area of 10 by 8 inches. 
The balance of the a.:tive cablet was devoc· 
cd to menus. The SIUJilDIIgi'IIJl MM 
drhu built into AuloCAD does better and 
includes provi.<~ioru for selecting the tablet 
she. 

While the cablet it:self bas no mcclumi· 
cal provWoos for botdinz down templates, 
it is ammabie to masting rape. Summa­
sraphics docs not supply any ttmpla.r.es but 
docs include a coupon that can be recumcd 
to the company in c;(Cban~ for ooe of the 
fcilowioz four templates; AutoCAD. Cod­
U)•. VtrsaCAD Dtsign, or Microsoft WiJt. 
dow!/. 

800'1 tiblets delhu tbe wne resolu· 
don. up to 1.016 lines per inc:h (die odd 
numbc:ir wor\s out to be 40 lines per milli­
meter). with an accuracy of 0.015 inch. 
Although the accuracy sounds subpar 
compared with that of tablets claiming 
0.01 inch. for ~ applications it's not 
likely to make 3 practical difference. Boch 
tablcls also draw with equal speed. up to 
116 poiM.'I per !ICCOOd. more than enough 
co OUtJUn I.UJoCI.D even on a 2S-Mltt 
80386 owc.hine. 

STYLUS AND CURSOR 
What Swnmagrapbics calls a stylus i.s ac­
tually a 7·indl pen. nominally supplied 
with a nyloo stylus tip. Imide you'U dis­
cover the llll·piJstic Clll1ridge thlt dimc:D­
sionally matches a ballpoint cartridge, 
sbou.kJ you need to tum the Swnmagra­
pbics pen into a genuine pen with ink. 
Classed as a two-button pen, one buuon 
regimrs Ulrougb a tip-activated switch; !he 
other througb a button near the tip of the 
pen. 0\'Ct\l.ll. it bas a good feel, compara­
ble to wielding a &t ccdlnical pen. The pen 
is tethered 10 the tablet with a 1 -n~OOtd 
that's limp enough not to inttlfen: with 
normal use. 

The 1.75- by 4.S·inch $Undurd ~ 
sports a 1.25-inct. dear plastic paddle. its 
cros:s hairs encircled by a wide band of thin 
wire ooiJ to detect the tablet's signal. Its 
four buttons SIC arranged in a diamond for. 
IDIIIioo. The black \ 'Civet bottom of the 
four·button cursor slides smoothly and 
easily 3Crtl53tbe tablet surface. The CutSIOt, 
tOO, was tethered by a meter of very thi.n. 
tlmpcable. 

A l6-buttoo cursor is available and can 
be sub!\rituled for the f()Ur·button model 
whezl you buy the SummaSketch paclul.8e. 

l!lil PC tMOAZIIle »0\'EMBCR ~8. 1$80 

TheeJ(tn buaons 8dd SlOO 10 lht prioe of 
either tablet. 

Both of the Summagraphics tablets 
plug inlo tbcir oompurcr hosts through a 
standard serial oonnectlon. The 60-indl 
cable supplied with the system terminates 
in a 25-pin D-sbell OOIIIlCCior, but Summa­
grapbics also supplies a 9- to 25-pin adapt· 
er for AT$. The O-$bell connoc;tor itself 
also provide$ cbt linkup co get power liO the 
cablet. A small elttcmal transformer plugs 
din:ctJy into a sundard wall outlet and sup­
plies tbe elcdricity tbe SusnmaSkdch n> 
quires lhtough ~ 4-fooc wire that plugs into 
the 25-pin connector. At die OCher end, tbe 
serill.l cable ends in a modular OOI1IICctor 
for plugging into ltlc left side of the back of 
the tablet. The cun10r or pen plugs inco the 
other jack on the rigl\1. 

The ftnn includes some software with 
either Sllllll1lllSketoh 0 syscem: au Auto. 

With the proper choice 

of pen from Its 

diverse line, Wacom 

tablets are the 

top choice for artists. 

CAD AD1 driver, a unlvmal mouse emu. 
lation driver (compatible with Version 
6.13 of the Microsoft ~). a Window$ 
driver, a reset utiJjty, and a cesc utillcy. Ac­
cording to Summagrapbics. the tablets 
work with all versions of Windows after 
2.03 including Windowsl386. 

The Swnmagraphlcs S)'Sltrn has ~\'tf• 
aJ strengths. The SummaSketch tablets SIC 

packaged as complde kils. Including ev· 
ecything you oocd to inscanlly get into op­
c:rdli<>n. Complementing thai is the cxtcn· 
sive industry support of the MM data 
format that makes the SummaSketch se-­
ril:s oompotible with more programs than 
almost any ada tablet (excql(. of course, 
other IJiblc:ts lba1 also usc tho MM fonna.t). 
And the SununaSkecch tablets a~ just 
plain ~Udly built and good pet· 
r~. The only additional thing you 
could ask for would be a cordless CUJ'SOf or 
pen. If that's noc an issue for you. you 'II be 
delighled with theSun\ti'UISketoh D. 

WACOM 

Wacom SD-32ZL 
Wacom SD-420L 
Wacom SD-421L 
~Winn L AOICh 

Like Kurta, Wacom cut$ the cord and 
brins,.~ freedom codlpitiog. Using a noveJ 
technology, the entlte lloe of W.oom tab­
leU wocb without wires to pen or cursor 
and without baru:ries. )'Ct tbe c:nbre S)'S1Cm 
worb smooch~)' and withow emxs. With 
the proper choice of pen from W acorn· s cf1. 
'uwe line. the oompu~y's tablets me u 
the top choice for artists. 

A newcomer to the Unired Stale$, Wa­
com has been senin.g ma~tricth-e tab­
Lets in Japan since 1983. Lts unique gh<c­
and-reccive magnetic resonance 
technology was de\-elopcd in 1987 and 
first \\-cot on sale in the United States wilt\ 
FCC CW$ A approval In JaniW)'. 

The give--aod·rcoei\-e n:liOIIInCC syslcm 
relies on tbe energy that's briefly SlOn:d in 
~sonant circuits. The clecrromagnetic 
field in the tablet itse.lf excileS on lC ~ 
cuic (one thAt cornb.ines an ioducth-e ooil 
IUld a capaciror) in the pen. lbe iDWc:tive 
ooil docs double duty aod also saves 10 
clc:cuically ooople the poinrinJ device with 
the tablet. When tbe circuit di$chatgea, the 
resu.lting signal flowing through die coil is 
pic;kcd up by o matrix of flat-wound coils 
in the tabk:t. 'llle relative strength of the 
signal in tablet coils helps dctc:rmine the lo­
cation of the pointing devi()e. 

Press.ing a bunon on the pointing devKlc: 
a.lt:ers the cutting or iiS lC network. and cbt 
resulting change in phage angle can be de> 
tectcd by the tablet. Bccau.<~e the LC ciraJit 
in the pointing device is entirely pa.~ve. 
no batu:ties or ocher pOwer~ (besides 
the current induced from the tablet) is nec­
essary for its opercllioo. 

The current line of Wacom clcccrornag­
oetic resonance tablct.<i ccnbraccs six differ­
em modcl series, all of which use the $8l1lC 

t«hnoiOSY. but only thrtle of 141lictl :ft 

imporuld to the U.S. Of these six series. 
PC Labs cwmined three ~re rnocJ,eJs 
rqwcsenting swo different 13bkt silts and 
three different .,..'()ding :surfaces. The SD-
320 series. n-:presentod here by tbe $1 ,345 
SD-322L, is the largerofdle two, with an 
active area that mea~ured 16 by 16 melle$, 
ln ex~ of the 001\.'StrValive IS. by IS. 
inch c.laim of the manufacrum-. The $195 
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Introducing The Smartest Font Cartridge Ever - The IQ Super CartridgeiM 2XP. 
With the newest IQ Engineering Super Cartridge, 

your laser printer will work smarter than ever before. 
You'll enjoy more kmts and better fonts, with faster 
performance. And you can be sure of full compatibility 
with your printer and the most popular software programs. 

It's the latest in the lQ £ngineering family of 
products. From the company that pioneered super font 
cartridges for HP Laser Jet printers and compatibles. 

More and Better Fonts. 
The IQ Super Cartridge 2XP offers you more 

type fonts than any other font cartridge - over 200. 
Select from three extended symbol sets and a vast 
selection of special characters. Each type§ ace comes in 
every size your software allows- from 4 to 30 points! 
Even the highJy readable 11-point size no other brand 
of font cartrid~e has. 
~ Best l.astr Printer Performance. 
With IQ Super Cartridges, you can print imag~ 

fonts in seconds, instead of minutes. 
You won't have to worry about compatibility 

either. Your printer v.rill be smart eno~ to work with 
WordPerlect, Microsoft Word, Windows, Display 
Writer; lotus 1-2-3, MultiMate, Aldus Page.\i.aker. Q & A 
Write, Samna Ami, Ventura Publisher, Y..lordSt:ar 5.5, 
WordStar 2000 and XyWrite, to name a few. 

Get As Much IQ As You~. 
With an entire family of IQ Super Cartridges, you 

can choose the exact printing capabilities you need. 
Or start with our word processing cartridge. And later 
when you need more capability, we make upgrading 
easy and cost-effective. 

Choose the new 2X~ priced at S699, for the 
largest selection of fonts. Or any of our many other 
cartridges, priced from 5399 -both portrait and 
Lan<lscape styles. And if printing full-page graphics or 
adding even more fonts is important to you, get one 
of our memory upgrade boards. 

CaD Today. 
For more infor­

mation about IQ Super 
Cartridges, or the namt: 
of a dealer near you, call 
1·800-765-FONT. 
Or write us at 
586 Weddell Drive, 
Sunnyvale, CA 94089. 

And make your 
laser printers as smart as 
they can be. 

10 ENG I NEERING 

a acu ns ON UADER SERVICE CARD 
~unr'~2lll~ S\41tf(wt~. IQt. U>diQ~~ •«U.odrfno•b<A IQ~~OII"" "'~~,. .. ~,~·~··4 ·~· , .. M,,.,.,..,,.,..._ 



SD-420L aod the S895 SD42l L yield ac­
tive rugirwng mas mea.~ns 12 by 12 
inches. The prices include only a mode&t 
3m0Unt of software 00. do 1104 lnclude 
poioting devicc.s . wbach must be pur­
chased sqxuatcly. 

All of Wacom's tablets PfO\'ed la.rg.c 
and heavy for the rugitizi.ng an:as they 
yielded. The wcigJil penalty is not a result 
of the tedlnology l1sed bur related more ro 
the cablets' OOilStrue:bOn. These arc built to 
be indusuial-stratgth tablet.~: they contnin 
sbect saecl inside as shic:lrung. In addition. 
the W 3l:t)IITI tablets put the entire power 
supply insi~ mean you just plug 
them into the wall without an e~temaJ 
transformer. The uunsfonner n:;OOcs in­
side the tablet. adding ro bod\ irs volume 
and rna..'iS. The Sl)t20 series tabletS weigh 
neatly I 0 poond..i: rhe SD·320 series. ~· 
ly IS. These are not ~IS that you Cl.UJ 
~on your lap. 

Note. too. thal although the pointing 
dcvtoes used by the Wacom lablets are 
rordJc:ss. the tablets themselves arc noc. 
Each one ~uit'e$two cables to be plugsed 
in--power and signal. The signal able 
handles only serial da.ul and con.ncctS with 
a ~ RS-232C poc1-{hc only inter­
face supported by the Wacom system. The 
ooc shipped with the lablets by W:IICOm 
was 80 inches long and featutcda 9-pin D­
sheU connector at ooe end for an4k:·hill$ tbt 
tablet and a 2.5-pin D-shcll at theOihcf for 
your computer. Wacom also supplied s 9· 
to-2.5-pin ~cr. 

The SD-420 series of tablets are Oat 

wedges measuring I 6.5 by 16.S by 3 inch· 
es, loping down to less than~ ineh at the 
ftunt edge. The oornc:n and edges of the 
generally squan: tablet arc gcndy rounded. 
At the uppu left. t.hn:c LEOs indicate S)'$· 
rem functions: a power-on indicator. a 
~y light (indicating thai the pen or cur­
sor is within proximity), and 3 ~us ligbt 
(indkali.ng switch activation). 

The SD-320scries conforms 10 the by­
out and shape of irs smalle.r sibling. The 
principal rufference is itS si1.e. ~ly 
huger to accomm<Xbte more digit il.ing 
urea. <h~ra!J. it measures 20.75 incbes 
square and about 3. 5 incbes high. 

Under AwoC'*.D's ADI driver, the two 
soullet tablet$ fit the on-screet~ dr.twing 
space Into~ 9.S· by 10.25-indl digitizing 
area on the tabkt. about the same as most 
tablets their size. The larger SD-322L tab­
let yielded a 12- by 13-inch range that oor~ 
~ ro theAutoC.,W drnwing urea. 

Aooording 10 Wacom. the re_~lurlon of 
either series o( tabletS is a sharp I. 270 li~ 
per inch (SO lines pet millin~et) with an 
xcuracy of .01 inch. Eithc=r &ablel i QJlGI· 
ble o( drawing 205 points per sccood. 
more than enough 10 opc:ratc smoochly 
with Au1oCAD. 

Either sil.e of tablet is available with 
one of tJuee wooong surfaL't:S, designated 
by the final numetlll in each model num· 
be:r. A final digit of 0 indicases 3 cooven­
t.iooal digitizing surface. temlc:d .. plain" 
by Wacom. The same whice-beige as the 

w.x.n•t<uta·sqtMI~ntheOO!deMdigllzlrlg .... ~hlreflomllftton;Hft 
"'''.34Sw.oom80-32a. "'S186WIIIOOm50-420l. nfleS.WIIIOOmS0-42tL n. 
Edlor's0oot80-421&.-. .. ~..-:..Jl 1 ,,.,_.,.,.tadlflft_.PII* 
lrmfVInpllce ... fOU~OIIJ'IOe. 

~of the tablet, the sUgbtly teJitu.rtd pbs-­
tic: swface is ot.hetwi:se unremarlcAible ex­
cept lh;d the acth-e area is in no way delin­
caled from the rest of tbe rablct surface. 

A ftnal 1 io the model oombcr indic3us 
an "adhe ion place .. surface. At fi rs t 
glanoe. this series of cabletuppcan only to 
ha'-cdwls.ecf the c:oloroftheaeth-e maiO 
blsck, which at ~ lees )'QU know the 
bounds of the syStem· s digi~ abilities. 
Aip a switch hidden under the left ~e of 
the tablet. however, and a ma.giQI tl1ns­
fonnalion occurs. Any papc:T that's on the 

wacorn~.CCYWYCWI,__ w. ' ' ' c.ruyN. P...,..K.J 0*2:fUJIW.Z.. 
tle1).Q011 ..... 
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lniNit:A'-r.._..llllllt.,...a 11·bv 12-
triCIII ....... NI"""a~on 
IMIIOO....,C~II) ..... porlro -----.. .......... .....,..... 
·~.,,....., ... ~ ........ 
_.,..... 
..... ..... .,. 
---s-11,111111\ 
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dJgiliz.ing area Mlddtnty c~ to the tab­
let. Oncx: the switch is flipped, ~sticks 
to the swfaoe and \o\'01\'t m()\10 unless~ 
pc:cl it up. '11\i$ unique feature gotnuat.ed 
many oohs and aabs from onlookers in PC 
Labs. 

The secret is static electricity . The 
wirch c:ooools an lllliernal power supply 

thal pws ~ 2.<m-volt charge under lhe 
dnwing am ltw bolds p;aper down tbc 
same way balloons stick 10 SWQtcts. 

The third choice. with a fmal 2 in tbc 
model number. is a "mcm paod" tablet. 
which WJeS a removable r:ransparenr panel 
tocoverthedrawinsarea. 'The idea isro:U· 
low ~ 10 put your cempbte$ $afely and 

Cop~'nghted matenal 



After centuries of practice, 
mankind perfects engineering 

calculations: MathCAD. 
Announcing MathCAD 2.5: 
The Dawn of a New Age. 

Wh3t the: histori.tn.s will cill it, 
onl)• time will tclJ. 

Pc:rh2psthc Century of Speed, or 
the En of Ease. But whatever d1c 
rumc:, this is the age ofMamCAD 
dtc only math pa~"C that looM 
and W'Oli:.:s the way )'OU think. 

MM6CAD l .$"""'*'J.I),_,. Ifi'Gt . .-rlt 
..,.., """'IW'ii¥"''1-' 

Math CAD is F.tr ~nd away the 
best-selling m:nl1 padt.agc in the 
world. Bc:rousc: it Ices )'OU perform 
engineering and scicntifK Clku.la-
001\$ in a way that' F.!.~tc:r, more 
112tur.llmd less error-prom: th;m 
the W3)' )"'U ' n; doing them now­
whether you're l1sing a $(r.ltchp:ad, 
calcul.ltor, 5prc:adshcc:t or program 
rh;u )'OU wrote )'Oltnelf. 

And now wc'\"C nl<lde me bc$t 
C\'Cn better. M<~thCAO 2.5 io: a dr.t· 
nuricill)• improved version tlut in­
dudes mm:~mcnsional plotting, 
enh:~nccd numerical anal)'Sis, :tnd 
the ®iliry to impon HI'GL tiJcs 
from m~ poptalo\rCAD (>rogrln\.~, 
including AutoCAD7 And now )'OU 

an print on PustSC'ript• <omp.uibk 
printers. 

And like bd'a«, M:uhCAD's li\>"C 
document intcrf.Joc~ lets )'OU enter 

t:q~tiOI\$ aJl)'Whctc: Oil thesattn, 
a.dd t~t to UJlp<)rf your wcxk, :tnd 
graph the: n:rults. Thm print )'Our 
an:llr.s~ in p~r:uion-qU2lit)• 
documents. 

It tu.s O\'Cr 120 commonly used 
funcrior\f built rig.ht in, for handling 
cqullions and formuhs, as wcU a.'S 

cxponcntiab,dUf~n~,cubK 
5plint$, FFJ'$ and nurriccs. 

No m~ner what kind of math )'OU 

do, MathCA.D 2.5 has a solurion 
tor you. In~. it's used b)•~r 
60,000 ~-npnccrs :tnd scientists. 
indudingclcctricaJ, industrial, a.nd 
m«Nnical cngjnccn, physici$ts, 
biotog;.us, :tnd c:oonomius. l 

But don't a.kc our "'Ord ~ I 
fOf it; jUSt ~~ rhe <xpc:n:". 
PC M~c recc:ntly 
described MathCAD ~ I IJI 

"C\'Crything you ha\'C ever .,._., •• 
dn::uncd of in a m:uhanat- ,. ..... 
ical toolbox... =~:: 

And for Maantnm• 
~we ~nt MathCAD 2.0, 
rcwrirre:n to a.ke fuU ndv:tnagc of 
the Macint'O$h interface. Entering 
operarocs and Crock kttcn into 
c~t'urio•u: i~ pun: $implicity! 

look for MathCAD 2.5 ;n )'OUr 
local software ck:~ler, oc gi\'C us a 
caLl. Foe more i.nfOC'm3tion, a &c:c: 
demo disk, or upgndc: inform;~rion, 
diall..SOO.M.ATHCAD (in MA, 
617-577-1017). 

Ava.il.lblc for IBM • com~bl>lca 
andMacintO!Jb computcn. 
na...a~..,.., ...... ~-.. - ............. .,.... .. _........,_,. 

Math CAD~ 
U.K.: Mrf't Scxnufic 0462-480055; Franc:e: IS£ C£005 1~68; Gcnn.a.oy: Solilinc 07802-4036; I ~t~ Of-465tW68 
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ln tl.ld.ly\ (~,t·p.n:c:d. \'<lluc-consclou~ wor1d, asucct>"'s­
fulcxl!cuti\1\: mu<l be: vc,...ltUc. dcpc:ndablt. and respon­
''"~ to cllc:nt nc:cd~. Oflicc Autom.1tlon Systems' oew 
Lasc:rPro li.."\I:C."Ia.Scr primer 1-. all that and more! 

1bc Laser Pro E."<EC h~ Contacts! ~o need to learn 
nc'" ~(l"~ .. rc. The.' l.t c:rPro EXEC i< ~ompgtible with the 
H·P ~rjct• xrie~ 11, and fo~mili.lr"ith the 
most popullr ~'"·'no p.ac.:k.a~ot~:,., udu' l.otU) 1·2·3~" 

Aldus Pat.~Makc:r~ \'l:ntum 
Publl.sher!" and 

WordPeriCct~ 

The LucrPro 
EXEC is Smart! 
Comes wtth 512K 
()f R'lt!R'IOr~·. l'3~lly 
I!XIXII)dable to 
4.;M. Six 'tund;ar.l 
r~>c\t:- n;..'ldcnt; you 
also ~n u:-~ H-P 
and ~omrutlbk 
fool ({trtrid~. 
Gcncr .. l, ltj!.at, und tc:c:hnknl "ord proc~:•ina. form<. 
generation. spreadsheets. reports. and de-.ktop publish· 
i~arc no problem lor the UhcrPro EXEC. 

The la.sc:rPro EXEC is Dependable! A ~d 
worbhollc, the l.a~crPro EXEC opcmt~ at six JXl&'eS per 
minute, with:\ monthl\'c,h.ll\' c;.ytlt: of 3000 Jl.~.i.'\.."". \lork"' 
"--c:ll<~lon~. or c:oan cooi\Jin;atc: with J!fUUP'· 

The la5crPro EXEC Produce>! ~ution t~ 300 dol$ 
per in~;h txlth tc~t ,tn~l$!r.sphi '.-n: cri<p, ck.m • .Jnd 
C:•'"'Y to ~d. Print« .. inJtlc ~cr ... cn"dopc), tr;ansp;Jn:n• 
de!o, antJ bbd.~ on it:. own. 

Tile LtierPro EXEC l" Co,.t-Effe<:dn~! Wllh M:JX'r.lh.'. 
~.l.')'•lo-n:pbcc toner c.:;trtri~~ ... :and <lr\lnt kih, ~'<>u aan 
perform mo~t of the Stlmdard maintenance you1"6CI£­
~O !\EEO FORA SERVICE CALU In addition. rortrldgcs 
are avalbblc liO the LaserPro EXEC ~n emulate the 

Diablo., 630. the Epson 6 f-'X-80 ... : 
and the taM• 

PYoPrlnter~ 

Comact )'OUr te!>l.'tlcr 10 arr-.1~ a "ith ~ 
l.a""Crl•ro F.XEC t(XIa~·. For the: l.•m•rPm dt-.a&cr/dlstrlh\llor 
~;&~ .. , ~'\)U. c-.dl 6l9·452·9o400. 

ORC1.E S070N R£AO(R f.FRVI(Y CARD 

''Set u~ al Comdex Booth # 4130'' 
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immovably under this panel. A baespau:nt 
sdicooe-rubbcr suction cup allows you to 
lift the 0. 12-inch-thid: plastic panel co 
change cempbtes or menus. The sl~ 
textured rinish of the panel resembles 
ground glw and n:duces glare. ln tesrlng. 
the shed <fjd noc alief the proximity range 
of the W'tJI:»tff pointingdc:viccs. 

POIN1lHO DEVICES 
Five pointing devices are available, aiJ as 
ellt.ra-price options. Four of the choicc.1 are 
pens. All ~ oord1css and operate wilbout 
~ries or any power other than whal they 
pict up from the tablet. 

1'wo ol tbesle ~m pressure pens, priced 
at $125 each. As the name indiaEs, dlcy 
reJy on the: pn:ssun: applied to tbeir poiniS 
to india.te the amount of force applied to 
the pen tip. Although sent to the hostS)'$­
~m~ in digital form, the pressure actualty 
represents an analog Yllue that can be used 
by 00~ to control the width of a drawn 
line or slmulaced bN~roke. 

The two pens differ In the force n:· 
quited for activation: a green band aroond 
the pen indicates the model SP.JOO. whktt 
respond$ to higher pR:SSUn: (up to SOO 
grams). while the red band of the model 
SP-3l 0 denotes the lighter touch (0 to 300 
grams) it n:spond.s to. The pn:s:swc pens 
pro''Cd oearly unwcBable with A111oCAD 
10. Since they seem to h:ave no proximity, 
the ~lightest intem~ption of pc:'t$Swt causes 
menus to pop onto the screen. The prob­
lem results from 4 bad inte:ruction of the 
pressute d:aLa. the Wut»m ADl drh'CT. and 
AutoCAD. However, the: pressure pens 
rome inlo their own with drawing pro­
gr.uns. They h.ave a real pen feel wtiCSl 
you're drawing lines. and they otTer 256 
discrete pn:sstR leveli. 

According to Wacom. the pressure 
pens are the tint c'ocr to opel'lUe cordlessly. 
They u:se a varillbae ferrite inductOt, con­
lrolled by pen dispbcemcnt. to alter the 
n:sonance of the: tuocd circuit in the pen. 
From this change:, the tablet clcctronks 
QD i1ICC\Iltlitcly calculate the: pressure ap­
plied to the pen point. 

Wac«n's standard pcn<i function more 
conventionally. although still cordles$. An 
elongated button oomp&ement(l the inte:mal 
switch thal registers whea ynu pres.<~ down 
on the poinl. A SJll>' band indicales the 
modcl SP-200nol\$ti'Oice pen-there's vir· 
tually no downward mocion requited tox­
tiv~ the switch. A red Mild desi~ 
the SP-210 stroke pen. which requires 
shan but deftnitc travel to activate the tip 
switch. The proximity mf18C of the two 

.......... 
•IIIONI 
...... lllbl 
• ..._IOGIL 

Thele• ¥CIY few I'CaiOO$ noc robuy 
• cordlcai ~The fi'ccdom pined 
by~CII'I be invaiulble, 
espedally 10 frcchiDd anisu. The 
Kuna ISJONE, a former Edicor's 
Choice IDd wJMer ola 1988 PC 
Mt1go:W Award forTechftical 
Exccllm:e. has yet 10 be~ by 
die competition. Even•S99S. il'sa 
tup.quality llqain. 

The Wao<Jm SD-421 L also 
ream~ pointiq. Its special 
reat&R is its~ surf~ lhl1 
rnaka p1pm ding co il while you 
wort. Al $895, it' J pricier lhln mucb 
ot the cocnpctition. but itfo 
COIISbUCtion quality is cxc:ellent, and 
lbe availlbility or 11'1 optional S 125 
pressure pen ~ld ~ lrtist.t 10 
take nole. 

or lbc ecrdcd tllbltt~.lhc S89s 12· 
by IS.indl Houslon lns~n~ment 
HIP AD PI• 9018 s:on:s bigh r1lildcs 
tor its cxccllcat n:aolulion (2 .540 
lines per inch) ll'ld dala trallllfu ~ 
(38 • ..00 bits pcf second) 
The$S99S~cs 

summaSbtdl n mna1m the 
quineeAcntial gcoenl purpose rabid 
for all-IIOUDd US1C. It is lip and 
~. lftd liS the de facto incbUy 
sundard.n'soornpaciblc with more 
ipplicalion ~ lban II'IY ocher 
tablet Ks:ep in mind lhal sevm~ of 
the tablets cvalualed heft are 
outstanding for 5f*Wiltd 
application.\ but arc k:ss dfccthte e 
~~ iNuumcnls. The 
Scnpld ROT glas' tables is a good 
cumplc. 

Wacom switched pens W85 limited to 
about 0.25 inch with A11toCAD. but they 
ncvenhcless proved quite woricable. Ei· 
t.hcr pen costs $80. 

All pens are about 5.75 inche.'l loog. 
Waoom wpplies pen holdets and a pocket 
clip with each tablet. The pens are pact. 
aged in lush boxes. exactly wbal you'd ex· 
pcct for a pmnium pen·andi)e11CII set in 
tbc:u price range. 

Wacom also offers a $150 cordless 

four-buUon cun.or. Mea.wring about3.2.S 
inches loog (the redde paddJe adds 1. 25 
inches) aod about 2 indies wide, it's semi· 
~ined and easy lO grab while keeping 
the buttons under your index finger. 

INITAUA110N 
lnslallacion ot the Waoom tableu at tim 
appear& confusing bc:cause or thnle banb 
of DIP swi1dlc:s oo tbc: n:ar pm::l of cacfi 
tablet. For the most part, these switd)C$ e$­

tablisb communicatioo paran:liCW'S for the 
tablet's serial pon. On the positive side. 
the functioo of each swicdl ls well docu· 
meotcd. and no adjustment is likely to be 
nccdcd for normal operacion. The sw~hes 
become botbcrsomc. bo>Aoevcr, when you 
want to change cmu.la.tion modes. Eacb ot 
tbe three modes requires slightly different 
switcb settin3-'. 

Software insullatioo for nonnaJ opera­
tioo is minimal. A lc$t program vcrifiC$ the 
COCTCCt operation of tbe tablet electronics 
(altlnlgb at the time of evalu.ation. the 
Compaq Oe:stpro 386125 IC61·bcd found 
some timing problems in the software that 
resu.Jtcd in oooexi.sW\t errors being repoct· 
cd). The only additional~ is toselec:un 
emulatioa usin3 the WMODS Pf08t*m· 
SIJIM\8811IPhics Bit Pad n, MMt20J. or 
Wacom U command scu can be scloctcd 
with c:omm.and-4ine opcions. 

Drivers are provMied to allow the wa. 
com tablets to emulare the Microsoft 
Mouse for use with Wlndows/286 or 
GEM. At the time of evaluation, no soft· 
ware for Wlrtduw$1Ja6 was available, aJ. 
though Wacom belic:\•es it will be able to 
offer it by the time thi!i article appears. An 
AutoCAD ADJ driver is al$Q $Upplied. 

Cordles.s operation alone is enousJl to 
n:commcnd the: Wacom sys~m . But even 
if cordlcssocss doesn't mancr to you. the: 
opcional tablet swfac::es make the Wacom 
tableU desirable. For drawing programs, 
tbe pressure pens are unmatched, ap­
proached only by Numonics' Zc:dPEN and 
Ca!Comp's DrawingBoard 2300 with ics 
optional elttJ:mal bolt (neither of which, of 
course. is cordleu). The only drawback tO 

the WIICOOl s~m is the weight of the tab­
lets then\1elves. If you're looking for a tab­
Itt that will stay in place on your de$k and 
gi-.oc )'00 the freedom to IA.'()ric the way you 
Vt'aM to, you' ll want a Wacom. For the 
nlOSt COO\oenienoe, the WOICOm SD42Jl., 
which keeps your paper in place. is tbe 
pidc of the H«er. • 

Frtvtlc 8ica11 0NJ Wlnn L . R~h tu< t'M • 
cribuilng editOr$ o{PC ~ga.Une. 



Chu~k ~y 
HIY.Jd Co«h 
NBA Champions 
IX1roi1 Pisums 

''In This League, 
The True Superstar 
Not Only Gives You 

An Outstanding Individual 
Performance, But 

Also Elevates The Play 
OfTheTeam. 

Because Teamworl< 
Is Eve · g." 

Bill Thtmtpson 
l>iTe:.tor of MIS 
TM .~. WillimN Company 
Paint SWffl Group 



Introducing 
The NCR PC486/MC. 

Every successful team 
needs a lead player. 
Whether the arena 
is basketball or business. 

The lead player in t<>day•s 
PC market is the new NCR PC486/ MC, the 
personal computer designed for the power user. 

The NCR PC486/MC sets a new standard 
in speed, performance, and productivity­
combining a 25MHz Intel48~ microprocessor, 
Micro CbaMel'" Architecrure, 128KB of high. 
speed cache memory (twice what you fa.nd on 
competitive models), a Small Computer System 
Interface (SCSI) controller, and SuperVGA 
graphics are Standard. 

This is a true multi-tasking personal computer. 
Ideal for large spreadsheets, extensive database 
management, fmancial modeling, artificial 
intelligence, networking, and more. 

lmponamJy-you also have lhe choice of MS 
DOS•, OS/2nc, and UNIX• operating systems. 

Like all NCR personal computers, lhe 
PC486/ MC is a team player, networking 

information, applications, and resources 
quickly and efficie.ndy. So people can 

make better decisions and work together 
more productively as a team. 

Supporting the superstar PC486/ MC 
are the entry-level PC286 desktop and the ever­
powerful PC386. Between them in our lineup 
are the PC386sx and the PC386sx/MC, two 
Intel386rM$X-based personal computers that 
deliver significa.ndy improved price/performance 
capabilities over lntel286""'-based PCs. 

NCR teamwork goes beyond hardware and 
software, providing dedicated service and suppon 
for a solutions approach always open to individual 
needs. Because that•s the name of the game. 

For a free literature packet on this new .team 
of personal computers and the locatjon of the 
Authorized NCR Reseller or sales representative 
nearest you, calli 800 SU-3333. Or write to us at 
P.O. Box 2989, Norcross, Georgia 3009L 

NCR PERSONAL COMPUTERS 
Because Thamwork Is Everything 

Creating value 

NC.Ila .. _ _,_~.,r~"Qt~ ... lN,JU,...,.._tn_d_le..-JU_,.M$00ti""---"'~~.IIIA<roo-.d-.10SilMt 
~-h.,lllolGorl'(ob."' \lliiiXa a........,..-...t: aiAr.Tlldl~ •rmt.U~ a] 
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Here's the American Power Conversion Advantage 
1 Systems allow automatic, secure network shutdown during extended power outages. 
1 No supervisor intervention is required. 
I Ideal for file servers which are sometimes unattended or attended by untrajned personnel. 
I Complete pa.yer protection from blackouts, brownouts, sags, noise, and surges. 
I The largest selection of optional UPS interface kits in the Industry, Including kits for 3-Com, 
Novell (.A:r and PS/2), Banyan (VINES and OTS), SCO XENIX, Convergent (SPC). Prime 
(2350). 

A bro.d range of UPS producta covera all Mtworklng requlrementa: 
110SE Mtnlature UPS fol Macintosh SE or PWS 
330XT Low cOS1 UPS protection for necwortc workstations 
45MT For Compaq 386. MAC II, and CAD workstations 
520ES • For NeCWare, VINES. and 3-COM ftle aeNetS 

800RT • For large file sef\'ers with multiple hard dmoes 
1200\'X • For multiple PC's or very long backup power duration 

•These models pi"'Yide Interface for use wl1h optional fneertac. kits. 
International models available. Inquire about our UPS app(Jcatlons handbook. 

Arnertun Powwr Conwnlon ..,.,., .. 
350 COlumbia Stroot I PJJ. Box 3723 I Peace Dale, AI 02883 I Tel (401) 789·5735 1Telex 362636 I FAX (401} 789-3710 

CIRClE 211101\ ltEAOER Sllt\'ICf CARD 



BUILDING 
WORKGROUP SOLUTIONS 

LAN Management 

Every good LAN deserves 

quality management and 

monitoring faciHties. 

One possible solution: 

network management 

and control package 

from Cabletron Systems, 

Proteon, or Synoptics 

Communications. 

Systems 

by Frankl . Derjler. Jr. 
LAN mn.nagcmcot systems hold a special place in the wOfld of 
nct\lo"()fl;ing ~t..-.•are. Unlike: the ~-oonting. data~. e­
n\llll, and workgroup productivity paekagC$ reviewed 10 this 
rS:SUC, these products III'C designed onJ)' fOf the ndWOrit rnan· 
~er. None of these systems sends oommunicat.ions across a 
nee work .llfld one or tl1c produclsdocsn ., evc:n h11ve to run on a 
PC. 'llldr function is to provide the manager with s grem deal 
of oorurol O\'ct net wort w:t.ivity by g:uhcnng cbta from &pt· 
ci31 wiring hubs :u the geog1aphic center of the l.;\1'11. 
~ fteld or netWO~ rnanage:tnent 'f 1em,s Ill I.'On(U ing, 

primarily because net"Otk concro& and repocting take place at 
~ nuny levels. Theft h a hltr.U(h)' or deVlces and progrums 
at SC\~I h:~vel · n:porttng $W1U.S and problems upstrc::am 10 an 
O\'erall data·gillhering and reporting system. 

The lo..-.~ k:\'d or necwoO.: reponing de:\• ices oonsist~ of 
hardware with intcmnl miCTOp"OCessors n.nd progr.unming. 



HOW LAN MANAGEMENT SYSTEMS 
" GATHER INFORMATION 

These de,•ices include LAN wiring 
hubs. bridges. multiplexors. mkrowa\'C 
radios. and modems. Tbc:ir internal pro­
~and programs gat:ber statistical in· 
fonnation and send out status reportS to 
some inccrmcdiate level of software, u.~u­
o.JUy 1'\lnning un a f'C. If the: nct..-.'Ork is 004 
large and is composed of relatively homo­
geneous pans. these systems mjght pro­
vide all the anillysis a manager needs. 

The LAN openuing systems in printer 
and file $CM!r.; C!lll also SClld akns :md no­
tifications co higher-level mana~ement 
prognuns. At the l•igl~t level, manage· 
ment and control llfOgNims will aecep! 
ahltu\.~ from any reponins device that cat~ 
SCfld them aloog in the right fonnat: fot' in· 
stancc.application prograrmcan eomplain 
to management programs aboot files that 
they can't find or aceess. 1lle ft!pon.$ from 
all these levels of h3tdwure Md sofiwure 
must be in some COO'mlOil formut so ll\llt 
ooe top·level sy :te:lll C;Ul compile them 
tltiiJ pre..;:ent them to usen. 

There ~ competing gr.uld ~hhec­
tu:n::s ror network management and con­
trol. marketed by companies suctl as JBM . 
DEC. Hcwlctt-Pac:knrd, and AT&T. At 
the same time, then: is an attempt to sw.n­
dardiz.e network management pn.>tocols 
and proccdun::s within the International 

Em!l PC IAA-GAZlNe NOII'EIA8ER n. t869 
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Standards Orplit\\tion itself. 
'fhis rc,·iew conoentrotes on the l<>WC$t­

Jevcl smart reponing devices and the pro­
gntm'> that gath~ their ll:ports. Though 
these systems reside on the lowest level of 
the stack, they provide a great deal of in­
fonna.tion. These packages are uniq~ly 
independent of the LAN opcnuing system 
software and soon will fit into ITI05t or tbe 
grand managcmc:nt-art'hitccture scltcmcs. 
If LAN control and management arc im­
portant to you now. or if they will be in the 
next few years. yoo Wluld invest ~~ this 
level fii'Sl . It 's one LAN decision dl:lt you 
have to make early. 

ALARMS AND ACRONYMS 
The whole network manattemeru and con· 
trol industry ha:s one oommon tr.Ut: rcli­
an~ on the principle of performance 
ularms. When you use slatms. )'OU're in· 
5oel'\lcting lhe software to call yoor attention 
to any abnormal C\'Cnt. It 's up to )'00 to de­
fine tho limil'l of aboormality-more than 
30 coosecutive F.lhemel packet collisions. 
fore.x:unple, or :m uno:;uaJly sll1lll orl~ 
number of p.lCk~ :lent within tl :specirtc:d 
period or time. The network ll'IM3,gemcnl 
and control software packag~· ~'pon.sc:s 
to a.laml situstioos runge from silcrllly log· 
ging the event to fro~otically Oasblng sym· 

Wlrfng "~ wflh 
miefGpiOCM*H' ...,.,~don 

• 

bol~ oo the screen and beeping while send· 
iog error ~es to u printer. 

or COW'SC, a blizzard of inevitably com­
plicated acronyms SWTOUO<h the highest 
lc\·cl of network m~Wtgemcnt architec­
ture. Picture these arohitcctun:s as the un­
detiying scbeme you migtlt use to plan a 
network ~~ cootrol ~nter that 
looks like a small vcmon or NASA· s M.is· 
sion Cootrol. These architccturc:s are par­
tiC\Ilarly suited to big networks. which 
might nood the higher k\-el of R:porting 
and the increased detail they can ptOvide. 
He>wever. big networlcs are n\ade up of a 
lot of little networks with r~y oode$­
mQS;t of them Pes. Each of the tlOdes in llll 
of the link netwo«'ks has to report co the big 
system. Like so many Olhcr things in the 
PC amaa, there are scvcrn.J solutions: the 
ideal for which e~~ryone hopes. a system 
that is working today in govcmmc:nt and 
university networks. and IBM's own 
unique approach. 

AU ABOUT ISO CMIP 
The ~t :StruCture ttuu C\'CI)'OOC is 
hoping for comes in the fonn o( m emerg­
ing open architecture called the Common 
Mao~tgement lnfonnatioo Protocol. or 
CMlP (prooounced r.et·mip). The lntema· 
tiollll Standard$ Of&ilnitat~ (ISO) l$cur-

Copyngnted matenal 



Fibtf-opclc or 
MIWOrk cable 

TWI'*"PIIr, 
tiber-optiC. or 
token-ring Wiring 

Wlrtne l'lutlwtlh 
mklropnl c uu •eo .., "''""'" 

renll)• '-''Oikin~ on the CMJP proposal. Ma· 
jor companies such as Dig.rtal Equipment 
Corp .. AT&T. Hewlett-Packard , and 
Northern Telecom say that lhcy will rc· 
le3st network product.~ that follow the es· 
t.'lbli hed CMJP ptocorols 

The ISO drnft standard primarily dc­
fmcs the functions of network 1T\31\3&c­
n1Cllt softw~ and cxpllliM how repons 
are fom'llned a00 tran nll«ed. The $Wid· 
ard ulso ~~ the fonnul of the mes­
su~t:S :.tnt to devices lt)'ing 10 correct or 
i~late ciTOf conc.hlions. 1bc: functions lhlll 
the ISO model defines include the follow­
ing types of network f1llllllltCment fault. 
configumtion. pcrfonnnncc. security, and 
nccounting. The other models described 
below agrtt with these definitions in sen· 
e:r.si iCfllb, 

FIWII management includes dctccting 
problems and takJng steps 10 isolate t.hc:m. 
Configuration management provides mes­
sages to describe acU\'C COflnections o.nd 
equipmcru. It is closely tied to fault man­
agement. bec3usc the: primlll}' way to~ 
late nctwodc faultS i to change configura· 
tioo . Performance n~ment lnctudes 
countin~ things like packets. di:lk·~~~CCCSS 
req~'t.S. and the: number of times spedftc 
progr.uns arc used. Security management 
involves alcning mai\Jigcf!lto unaulho· 

ri~ access att~ at the cable. nee· 
worlc. fiJc sen'Cr. and resource le\-cls. Ac· 
counting management invol\·es billing 
users for the applications and data tM1 they 
access. 

The announcements from Digital 
Equipment Corp. bill tbe company's 
planned CMJP-oompaaiblc ncNo•ork man­
agcn~nt S)'Slem as the Enccrpri.'!C Manage~ 
ment Atchiteaure. AT&T calls it$ ~ysrtm 
the Unifaed Necwo.rk Manasen-.ent Archi.­
tccturc (UNMA). The linn product re­
leased under AT&T's UNMA. and the 
ftrSt real CMlP product on the marl\ct. is 
the: AcC\I.JllliStcr Integrator. 

CMIP is a great idea. bot the protocol is 
still evolving. It will be a year or men: bc­
fore ll'lally ptact ical produroth:u suppon it 
hit the market. 

IN THE MEAHT'IME 
Since the need for a LAN controt and re· 
porting sy~cm lllaseltistcd (ora number or 
ye.m. people ha\-e solved the problem in 
scvcrnl ways. The control and reponing 
~mused on· line today in oW\y major 
ntt'A'Ofi<.s i called the Simple Networtc 
Management Prococol (SNMP). SNMP 
was developed and is used by the same 
Federal gG\'enuDCnt and university com­
munity tba1 brought out TCPI1P and its 

~1te of protocol (see "Buildang won.. 
group Solutions: TCPIIP for Multi plat· 
form Networking.'' PC MagaziN, June 
27. 1989). SNMP "'uts well in the larg.e 
defense and commercial netwods that use 
TCPJIP. llnd there arc plans to evolve 
SNMP products into CMJP products. Pro­
toon. whose T.11VI£W-4 product is rn­
vicwed here, also 11\arl;cts OwrVJF.W, a 
high·levcl d:lta-aathetlng net"-o'lc man· 
agettlt;OC y~tcm for MS·OOS thal gattk:t$ 
SNMP n:ports. 

18M '~ unique network management 
products debuted in early 1986. The O\'Cf· 

all system is called NctVicw. o.nd the o.r­
chitccture relies on PC:s running Net· 
ViewiPC soft~ 10 gather data on the 
nctwolic and to rcpon to the NttVI~w pro­
gr.un NMing oo a mamf~. Pema.ps be· 
at~ lhc firM VCThion o( N~tVi~v.oJPC ~ 
<f\lm:d lh:at :. COmplier be dedieo&tcd to 
repOrting on every netWOtt. or~~ be­
cau."ie NetVteW 1bc:U n:quin:s coo i<kr.lble 
mainfrumc rcsoui\"CS. NttVi~o/PC did noc 
C3JlCllre a large pan of the ll\aRct. IBM 
now Ol3tkc~ a ~ion of the NetVicv.fPC 
software that requires OS/2 and 1ha1 c3tl 
collea data from se,-eraJ netwo•ks. IBM 
~ also annouooed plans to evolve Net­
View to compl)• with CMrP sometime in 
the 1990s. 

14QVEM8~~\~? PCMAQAZIIlE .. ~ :11 



BACK DOWN TO EARTH 
Since most people don' t need a network 
fJ131\38emeflt system that NASA cookJ use 
10 cootrol deep-!'pace probes. we ha\'C ex­
eluded such sy.\lems from our review. We 
have also b~ the $Wi.~ical snd secu­
rity-related network man~~netlt utilities 
conlained In ne!WOO: opet.lling syStems 
like Novelrs NetWare and Banyan's 
VINF:S: these utilities don't tell you much 
ub<>ut the activities of remote printers. 
con\munlcatioos s.a.teways. ma.tl servers. 
databa.cwe SCfVers. routers. and other de­
vices on the LAN. If you want a full pic­
ture of the :u:fivity 3Jid health of a nctv.'Ork. 
you have 10 go to tJ\c lowest common de­
nominator. the physici•l byer of netwottc 
cabling. 

The products we've looked at rely on u 
centralized wiring hub to monitor and re· 
port on the swus of netwodc nodes. From 
liS cet1U"'JJ vantage point. a wiring hub sees 

For larger networks, 

the per-node cost 

of LAN management 

software Is very small. 

every node and can ~ the number 
and qua.lily of ~JQ~CkeiSihat the node sends. 
The on-board processors in these hub.s 
wort wllh software running in a PC to re.. 
port on and co~mainly by discon· 
nccting--iill oc:twak nodes. Although our 
ICSlS showed that none o( tbcsc prognuns 
'111-c:te able 1o sc:od alerts to high· Jevel pro­
grams. that capability should be available 
in the future. 

These pacbges use a variety of differ­
ent wirlns sc~mes. Protcon' li system 
wotks only with Token-Ring networks. 
The products from Cablctron S)'Slc:mS and 
S)'OOP(ics ConununicaliOIJ$ use twlstec.J· 
pair or fiber-optic wiring. ora combination 
of the two. Synop<ics plw to expand its 
system to ioctude Toten.-Ring and thin 
Ethernet by late 1989. If you want to run 
similar software on a Macintosh. F.uulloo 
Compuring of Bed:elcy, California. mar­
kets TrofficWoJch. whk.il repons Ofl and 
manages nctwon.s u~ing Apple's Local· 
Talk an:hhect\lre. 

AS sooo as we set up these syscetn in 
the PC l..A.N L.1bs. it bcc.~me dear th:u 
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NETWORK MANAGEMENT: A Short Glossary 

C~HP Common Mli~'CnlCtlt lnfor­
matloo ProiOCQI. A !siJUCture f<W for­
maumg ~:and (Of ttaRSnunifl$ 
information between reporting de~ 
and data-collection pmgrams. Devel­
oped b~· w lnccmational Standards Or­
ganizaa:.OO and designated as ISO 9596. 
Concentrator See"' iring hub. 
Er.L\ En~rpri!1C M~emc:nl Archi­
tecture. Digitlll Equipment Corp.'s 
~lilp~ny-spccific arehire<:ture oon­
fonning II> JSO'~C'MIP 
tl>l>l f-ib« Distributed Datu l.nterf~ . 
A ~pccif~oMJOn for fiber-ope~ ndwork 
OflCtlling :u 100 megnbil~ per seoond. 
FOOl USC$ wiring hub!.. and the hub\ 
~ pn~candl4:ue, for net'lll'<lf'k moni­
tunns and '-'<>nu'OI devices. 
IEEE 802.3 IOBa..T An CV411'<mg 
IEEE~ destribt~ IOMb·per· 
~OIId tWIStCd·plur f!lhemct Wiring, 
11us winng n:qu~s a wiring hub and i~ 
~ful for installing network l"llOfUtor­
ing iJ.Dd tOillrol devit~. 
NdVit-w lB[I.fs c:ompany-!;pccitic net· 
v.'OI'k l1lllllllgemeot Md control ~ht­
tecture. Thi~ an:hitecturc rel~flca\'il)' 
on mainfr.une da&a·colle~:ttc>n pmsramll 
but lll!iO inc:orp<lnlt~ PC· IC\"CI puducot~ 
running u~ OS/2. 
ONMS Open Ncrwon. M"n:~,cment 
S~:;tem. Dfsttal Comrnunic&tl(ln~ A"' 
~~~~· c:umpany-~p:cif~'hilectu~ 
c:on!ormmg to1S0'5 CMJP 

Synoptics has C\'Cryonc: beat in~ areas of 
user intcrfa.oe and flexibility. Although its 
lbck of a Tolcen-Ring cQn.oection pro~ 
Protcon with a dear lead in tb:u area.. Syn· 
optics is tryillg tO close the 8aJ> quld:ly. 
1ne S)'I'IOI)Cics ~fiware we saw does noc 
focwatd nlatms to highe~le\'CI progr.uns. 
but it shooJd be oompatibk with IBM's 
NecVtew by thj~ fall. 

COST FACTORS 
It i.s djfl".eult tO bn:Aic down the added in· 
crernent:ll cost for netW'Oit ~gemcnt 
capabiJilies in lhesuystems. If you use the 
wiring hubs (or "coocentnUors. ·· as they 
are sometimes n:fcm:d to) from dlCSC com­
p<lllics. the hardware wiJI include major el­
ement'\ of the network management fea­
tures. Additionally. 'llltlilc the initia.l CO!!t 

OverVIEW Proteon's company­
~pecific architcc:curc confafming to 
SNMP. 
SNMP Simple NetWUI'l: M~~eno~ 
Protocol. A stnJccure for formathng 
messages and for tmnsmittifl!!. infonna­
tion between repuninl- devi~!- and 
diua-colketion program,. Devclopal 
10 <:ollabtntJon b~· the: Oepartmenc of 
Defense, industry. and the acadcm1c 
community. 
Token-Rlnjt A wiring and ggnaling 
l!C~me :;~by IBM and ad'opctd 
b)' the IEEE~ It~ $pCCif~110n S02.S. 
Token-Ring uses wmng hubs that sm'C 
11.\ logical points for cenlr.lli7J:d man­
asemenl IBM does Mt implemc:nr 
n\ati:&SertiCtlt ~ CMtrol throu:gh these 
hub~. buc Pnlteon doe" throullh ''' 
Pro NET -4 rrodoct hne. 
Twlsltd·palr Elhernel Ste IF.EF. 
IW2 ... ~ IOBusr·T 
U, MA Unili~ Network M~mcnt 
Arohllecluft'. AT&T~ company· !ope 
cltK <Udtilceturc c.vnfonmng "> ISO'' 
CMlP. 
WiriD& hub A cabinet. usually mount­
ed m a wtrios cl~t. thai holds cooncc· 
CIOn modu~ ft'r vllllOib ku~ of~­
blins. The hub contains electronic 
c..'ln:\li~ thal ~ime and rep!* the ~g· 
~on lhe cable. The hub may also 
c..'<>ntain a nucroprocessor baird th:U 
monium and rqlOfU ne(Wtllt acdvity ·• 

for software and bard ware is usually SC:\'Cr· 
aJ thoUS3Sld doiJars. that single cost is am­
ortized over all of the nodes you now ha\'~ 
and those that you will 3dd in lhe furore. 
Since latgtr netwottcs U$U3lly benefit fl\O!!t 
from netwotk nlaNISemenl and control. 
the per-nodoc:ost is typically \U'f small. 

By lhcmsclves. tbcsc products provide: 
all of the nctWOrl: manage: meat and control 
dun ma.oy organizations will ever need. 
But if you think your nc:tv.'<>rl: wiU grow 
whh multiple setVC:t$, gacaways. brid~, 
and wide area connection.~. yoo' II soon 
fi11d yourself thinking aboot adding more 
layers of reporting. Looking for CMIP or 
SNMP compatibility in aU of your nc:cwork 
<:ompooc:nt.S is a smart idea. but stani.ng to 
in:.'tall reporting and control now at the 
lowest hnrdware layer is no les:s crucial. 
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WeRedefmed 
The Evolution 
Of2400bps 

Dial-Up Modem 
Performance. 

Olllt1es Robert lmwin,EncJbh oallml01, m9-188l. tlisboob On tht'Origin 
ofSp«Jc lnl1 Tht Dcant ofMan cstllblished the principk or NIIUiiJJ doc:tion. 
~nd bec:lrnc: lht r~ ~ C\'Olutiorw)· thcofy ror the om 100 )'Cal'S. 

bartes Darwin proposed that 
species evolve continu~ 
and that the best adapted 

variations survive. Racal-Vadic's 
award winning lineage of2400 bps 
modems~ also evolved- into a 
whole new generation of advanced 
VXlbis products. 

Racal-Vadic's 2400VP set new 
standards for dial-up performance 
and reliability. Standards so high 
that PC Magazine naturally selected 
the 2400VP as Editor's O!oke. 
lnfoWodd agreed: '"Considering its 
roliabilit~ features, and pcrfonnance, 
the 2400VP is our 2400 bps modem 
of choice~ Bm adds, 1'he Racal-Vadic 
2400VP boasts the best signal-to­
noise ratio~' 

The same awaro winning (faits 
are found throughout RacaJ-Vadics 
family ofv:D.bis modems. From 
the standalone 2400PA Model 2 to 
the rackmouot VA4492E, our 
modems are perfectly adapted to 
advanced networking applications 
like remote management, sync 
dialing. callback security and high 
density ins1allatioos. 

Now Racal-Vadic introduces the 
LC line, a new generation of quality 
2400 bps modems. The LC line offers 

serious 2400 bps 
users superior 
price petfonnance 

in three new 
models: the 2400LC 

standalone, and the LC2400PC and 
2400/PS internal PC and PS/2• 
models. 

So let Racal-Vadic help insure your 
survival with the fittest breed of 
modems in any environmenL Call 
t-800-482-3427 for the name of the 
nearest Racal-Vadic distributot 

I f1fHl! l ~--
l) Racai-Vadic 

Tii.E OlAL-UP AUTiiORITY 

O ltCU: m ON RUAotR SERVl ct <;ARO 
Copyrighted matenal 



Communications Excellence 
gives you the rewards ... 

G/ X25 Gtlkt«<y is a high-speed multiuser LAN 
gateway providing information sharing with remote 
mainframes. minicomputers, service bureaus, or 
remot.e X.25 PCs. The gateway also features 20 dif· 
ferent tuminal emulators. 

G/ A$YIK Gakwtly provides multiuser asynch~ 
nous connections between a NetWare-based LAN 
and remote asynchronous devices. G/ Asyoc Gate­
way features support for up to 15 olthe most pop­
ular asynchronous tenninal emulation padcages. 

G/ SNA Go~way is a multiuser LAN·to-mM main· 
frame link. It features both 3270 and 3770 emula· 
t:ion, so network ~can quickly and efficiently 
execute on·line inquiry and batch processing with 
the SNA m.ainf~. 

GIR~k Bridle provides synchronous remote 
connections bet ween any Advanced Net Ware LANs, 
regardless ol the LAN topology or manufacturer. 
Transmissions are flexible and fast, at speeds up to 
64 kbp$ . 

. . . and us the awards 
-~·- ' ' ' • , 
~ ·, : ' . 

' . 

Superior engineering and design have 
driven Gateway products to the lead· 

ing edge of technology. In fact, our 
products are winning awards for 
communications excellence from 

some of the industry's most presti· 
••• gious magazines. That's because every 

Gateway product is built to deliver the 
maximum performance within industry standards. 

G Jtl", wv••)· (: """ G.......,J r; <'lA r._.-., G Fll<o•-1 ... f..,.,, .. llll\r"""" ~" •' <;.-....,.~ c .... "....,.;- LT A.ll<!llwt ln Jomul> ' " ~Gru ... ICfl .. ,fW1oiA1~ C.~N'I lJW' Gllt~ff"'"'' • 
-'" NI!W>t•-

Whether you need X.25, SNA, or asynch~ 
nous connectivity, Gateway is the singie 
source that can give you the right solution for 
your information sharing needs. And you11 
h<we the conftdence in knowing that it's 
backed by the best su_pport in the industry. 
To discover how you can reap the rewards ol 
communications exoeUenoe. gh-e us a call 
today. 

1-800-367-6555 
(714) 553·1555 in California 

2941 Alton Avenue 
ln'ine. CA 92714 
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LattisNet etwork 
Management System 

Synoptics Conununicatiom has pot 3 lOt of 
elTon into the development of uui~Nct. a 
f3mily of LAN connection de\•icc:. that 
uses twisted-pair wiring or libcr~pcic ca­
bling and oper:llcs at 10 meg:~bits per~­
ond. Alon~ with AT&T. llewlctt-Pack­
wd. and other companies. Synoptics i.s m 
the forefront of the IEEE's WOft to devel­
op the IO&sc·T .standu.rd for fas~twistcd­
pair network_... 

Lauisl\'et &$ 3 sue~ in the m~e-. 
with oV~:r 150.000 nodes mstalled in the 
last 2 yean.. One nppeal of LattisNct i.s the 
detailed m3Jl~cn\cnt and l\.>pMin8 c:iJ)3· 
bility pl\widcd in che l .tmlJ/1/rJ Nr11wlfk 
Mcmol{cmtnl Systtm fLNMSJ. The LNMS 
rum in one tkdicuted PC under Microsoft 
Window~ iltld 1\.'C'Civcs l>llllus and pcrl'or· 
mance data from scverdl difrcrcntlllOdcls 
of network hubs. called concentr:Uors. 
(Under a plat~ S)'IIOJ)CiC5 C311S the Ncs"'o~ 
Utihty An:hitcctun:. 4- nnd 16Mb Token· 
Ring conncction.s 31ld thin EdlCmct con· 
ncclions will be !lddcd to the l.:luisNcs 
product line l:ue thi$ )'t31. The mat~· 
mrnt soflwan: to n:port on iltld cootrol 
these connection l!Chcmcl> 1s scheduled for 
n:lcasc in early 1990.t 

L:mi~'lct conccntratoo are comflOl'Cd 
of :~event pi«~ or hardw•tn:: Synopt~ 
provides a choice o( t~&bmeb. e<K:h c:on· 
taining a difren:nt numtlCr of slots Md the: 
appropriate po"'.ocrsupplics. A single Sys· 
rem 3000 Network Cooccntrolor cun con· 
ncct up 10 I 32 nodes. Snullcr unit~ pm­
VIde c:conomu:al connec tion fm 
dcpartrnent·siz.e nc:twats or subnetwtxts 
31 a price: of approxim:ltcly SJ30 to SISO 
pet node. 

SUO£-tN OONHEC'TIOHS 
Each concentrator cabinet accepls the: 
sumc fnmil)' of 10. by 14- by 2-indl slide­
in modules rh:u provide connections for 
lhc nodes over twibtcd·pilir or liber..q~tic 
c3ble. These: slide-m modules connect and 
trnnslate between dlC dillen:lll wiring ond 
signaling schemes so that network pbn­
nc:rs can mix 3lld m:uch mcdin 10 make 
cu.~looH:Uiored S)'l>lcrns. In addition. exh 
moduk in the LattisNet S)~em has 3Jl :u­
r-ay of ~l3rus t isht~ ch:u gi"cs 3 visual n:prc­
~Uihon of the present 3C1iviry. Simil:u 
moduks will intettr3te chin f.themec able 
inlo LattisNc:l ronccntrators by the end of 
the year. Conncc1i<n~ for the lOOMb-per-

second FDDI (Fiber Oi~ital Data Inter· 
face:) o.n: planoed ror early 1 990. 

The hcan or dlC LattisNct syslem is a 
device called the Net"''Ork ~t3Jl:lgtnlCnt 
Module. which "'oci(s in a conrentr:uor 
:a.nd carries its own 80186 procc:ssor. The 
processor galhcrs dlll!land sends packets 10 

the l:mrd and 10 s.ofcw;ltc runnini! in 1he 
ystem rnan:tg(rnent PC. BC~C<tu~ the: oon­

centr.'llor u~ing the Nctwori: ~ianugemcnt 
Module: must maintain a connec1ioo tooth­
er concentrators and to the PC running 
LNMS when the neawod: is dt)wn. the Nea­
~ M31l3j)'Crncnt Moduli! t>an ai'O C'J.II 
che PC and ocher (;onctntmtofl> over a mo· 
dem. You can buy the Ne1wod: ~1unuge­
OlCnt Module witheilheu boilt·in intcm!ll 
modem orwirh 3Jl RS·232 pon for :~n ex· 
remal moc:lcm. 

SCREEHGEMS 
The d1~-play scn:rn of the system mnnll!!e­
mcnt PC is cert.Jin to beromc n mu.M·SCC 
stop on e\'CI)' VIP tour of )OOr f:W:ilil) . 
E\~n ifpt.'lOf>k dlln' l undi:rMand thcdet~il-. 
of "'flU{ they an: looki~ at. the l.JVMS 
scn:cns a.n: impn:ssive. 

What's nlOre. for the network nl:lllaset 
and cmuhltshot)le:r. the WMS ~I'C¢fl' :lre 
valuab-le rooh. 11~~: pnm~y ~)'Me"' di~o­
play shows 3 dia,grdiTl or the network: II 

&MIIINif,...,.. ......... -~ 
~"~InC !101£ 
Mclct«tell) Ad MDu!'ll.llrl"- CA 9COI3 leoot 
U5'<8023. C*IS)t~l-1100 
LliiPrtcle·Oor-~eorw.G~ ·~ 
ll"dsott;o..-coo S.C IM.n-.,,$16~. 
~~~U'ds ~GngUiJUN~t~Oflobo.u 

tfa-•"Chp $.lill>-~ 
~$1?1( 1\AM 18MPCAT01~. 
MC'I'Cidt~1~01 1~386-
~&ISiem3oUCO~CCII~. 
DOS 3. I or:,,., 
In Short: The S,nQI.'IOCa Ccm-\inQ~~o-a 
11(S1MI dctt ... S SOOCSIICII'.U saQCI'I~I~ ~ 
.,_OCIOI\M)Wol ~-of¥ TN 
ld!•lf'll It l't»g!~leo:Swlh I!Millllt~ 
IIW'ONM._ tAAlett~dltlls I1¥~Pii' •"'Il 
lbo<'OOkW!Of'OCtonfDl1ft~ .... ~ 
fo".co·~.111nEr~ _..,~nil-e 
c.cmrog marrt'6 

portrny~ euch LactisNct cunc:entrator and 
every module and C'OMCC'Iion in i1. Tbe 
progrum doesn' t even n:quire th3t you en­
ICr Che ~I$ or the nccwotk tnlO # dat3• 
b:c.<: to build lhe diagram. The sofiwarc 
uses the netwod: lo intenugate C3Ch con· 
ccntrJtor. g31~ its starus on:. second-by· 
MX:ood ba'il>. and cte:ue the M:reen pre,_-.en· 
t<~hon from chat curretl( tnfOI'TT\ation blase. 
I(., pe1SOO tJuing n:p;un; on a concenuutor 
acros~ the campos chllllgcs a module or 

wrm 0\lef 150 000 
noOos~tn 

!he laSitM>~rs. 
L.alflst-.1&1 <iMt!l 

much ol1t$ SU0CC1$$ 

001~8$SIVO 

sc:ftens.lntellgenl 

lrl:dllesll001109. 
ancs a ctea1 ancs 
~p.idlllof 

g«M1h. at lot 
abot.tt s 130 00 s 150 
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What better way to run Novell's 386 NetWare. 
Novetrs new 386 NetWclre• will do for networking 

what gunpowder did for negotiating leverage. Provided 
you've got a 386 machine that's designed to be 
100 percent compatible w1th IL 

Not to Yl'orry. 
Samsung's LAN hardware was co-designed 

by Novell~ Whidl should put any compatibility 
concerns to rest. That's why the Samsung/ 
Novell co-label is on our 386AE fi lesen-er and 
our rctermlnal/286LAN workstation. 

NETWORKING w . N01WORK.lNG. 
Both the Samsung 386AE and PCtenninal/286 

have been tes1ed exhaustively hy Novell for 
compatibility with popular nelYo'OI'king hardware and 
Nct\Vc\re products. In f3ct, no other LAN hardware 

has eo.-er w1dergooe sud\ extensive testing. 
But then Samsung and No\-ell didn't set out to design 

just another make-do desktop computer. 
Samswlg's 386AE Flleserver. for example., was 

designed from the bus up to be a high· 
performance fi leserver,starting with its Novell· 
developed BIOS. It also sportS eight expansion 
slots for the inevitable inventory of inte.rface 
and controller cards. Plus an oversize power 
supply capable ol driving the requisite 100 
megabyte-plus hard disk. tape backup system, 
etc. And it includes 4 megabytes ol high-speed 
RAM for disk caching. 

A TOTAL LAN SOUJJlON, 

1b maintain NetWare compatibility throughout 
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your !let work. choose S:unsung'.s PCtcrminnl/286. 
a Novell-tested LI\N workstat ion. Inside you'll find 
a built-in Ethernet interface adapter. find ftmctional 
features like Novell's Net Ware Autoboot EPRO.:\•L 

THE '0 BOTTLENECK ETI IERNET CARD. 
Our new. E2100 ELhcmct intcrfncc eliminates the 

network bottleneck. Designed by Samsung. this high­
performance 16-bit card provides twice the through­
put of other F.th<:nlcl intcrlac<.>s. And you can retrofit 
your existing ' ' '<>rkstat ions and fileservers with the 
Sf2100 for dram•ltic improvements in your network's 
productivity. 

LOOK FOR niE CO· lABEL 
11tc partne rship bctw(.>cll Santsung a nd Novell has 

See Us at COMDEX 1989, Booth # 546. 

cn.:aK'<l " hardwnre/softw<trc com pat ihility s t<.llldard 
unparalleled in the industl')t. That means your network 
cm1 experiert<:e all tiM: spccd of l\xwcll's m:w 386 
Net Ware without being subjected to a lot or hard­
ware hiccups. 

Just look for the Samsung NO\<ell co-label. )bu'll 
find it at your ne<~rest rcsellcr. F'or·lht• l<l('atiorr, 
v111 1-800-366-7472. 

SAM SUNG 
-.. Copyrighted material 
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disconnecL5 a C'3ble 10 one node. you will 
see tho: ehanSt (lll-SCrten wi thin 5 second.~. 
To add English narnes to COJCh node. you 
can supplement the cMttbase the progrum 
cn:ates. but the progran1 does ni()St ot the 
n:aJ work. 

Ail C)'C·C;'IlChing part ()f the srn:cn JlCC' 
S1!11UJiiOO is u hh1ogrdJTI :showing ~tivitiej; 
~oing lhrou!!-h e••ch concentr<ttOr. 'J'his 
marching dh-play is p<Uticula~ly useful for 
pinpointing vel)' busy sections of the net­
work th:u may need more connections or 
an imelllgem bridsc to i~l:ue them from 
theresc of the Lt\ N 

While the histogram is inlriguing, other 
scrocnsarespccciK'Uinr. lfyoo useu moose 
or the kcyboord to plaa: the runsor O\"er a 
panirulurconcerumtoron the on-scn:en di­
agr.un of the nelY.Wk and then scleot it, a 
complete diagram of the t~tr."or with 
all its modulc:s i:s cn:atoo. ir~ludintt a sec· 

EDJ PC MAGAZt.~E N0'1EI.t9ER U . 1~ 

aaadlod coneontrabors. Pull-doWn 
mor1Ull provldo a w:JY 10 coal ten ITIOfO 
detl!iled imotmallon on &l'tf oonoen­
trt\l<lf-« on art( node attaehed 
toono. 

ond-by-sccond update of the status lighls 
onc~ch moduk. lfyou makcn similarrur­
~ choice on a singk port of the coocen­
trntot. you can sclcet diq)lays ~~~wing the 
numbet of sood. mis31igned. unclcn<i7~. 
bte, :~nd colliding p$Cket$. You can dis­
pl:~y th~: activity of ~verJJ node. :u the 
:-:ilme time, M> )'OU c:u1 do ~~~i<::stcd 
thinglt like chcd:in8 the flow of d:ua be· 
t \\'een ;l \\'()f\ I:IIU) f'l 3J)(1 (I ga~cw~y. 

LONG-TERM AHAL YSIS 
The scrc:cn display gives you u ''«}'com­
ptctepietureofthe pre~nt sutusofthc nct­
wodc and it~ subelcmcrus. For longcr-tcnn 
amlysis. lJI/MS provides the ability co col· 
leet row !ot3ti!o1ic:ll <bt3 a Wl!ll :lS the pro­
gratluning OCI.-ess.uy to cn.':o\te :.\predefined 
:serie:s o( reports. The repOrtS indu<Je haifa 
dm•.cn pic and bar charts showing perfor­
mance and out-of-tolerance operation. 

These reports are crcattd as ASCII filc:s so 
that )'01.1 can pass them on co ~is­
ticatcd database programs. Synoptlcs 
Communications al5o providc:s many stan­
dardi7.ed reports. 

In the :~tea of control. none of these me­
dia-level syStemS C3J'I do anything more 
than disconnec-t a node from the netwod, 
but LNMS at least gives you the option of 
doing so politely. You can disconnect a 
oode after a nocification IJICS13&C or with-

The media-level 

systems under review 

can disconnect 

a node. LNMS at least 

can do so politely. 

out notif~C.a~ioo. or you can arT31lgc for 
autom~tic disconnection if ~a~ain c:riter­
ia~h as a dozen puck.ct colllsioos in a 
I"'W-W'C met. 

The one 811:3 in " itich S)T!Op{ics docs 
not lead the competition is upward rcpclft· 
ing. Just like the ocher systems reviewed. 
Synoptics · software dido 't rcpoo cvcnt!l to 
any of the higher-level cooneccion pro. 
gmms. How-ever. LNMS should be able to 
repon to Net View by this fall. The oompa­
n)' is also wait ins for the final definition of 
the CMIP tandard. which its product 
should support by early 1990. 

The Synopcics LattisNct architoctul'e 
pro\·idcs a clear and flexi ble path for 
growth. The software gives spectacular 
views of the networic and the activity down 
to the le\'cl of each node. Synoptics 1\a~ 3 

strons 005lC in LNMS: the product's evotu~ 
tion should be interesting to watch. 

Remote LANView·PC 

Remott' UN'Vit'w. from Cabletron S~­
tcms. is one of the few software products 
we h.aw: ever evalu:ued that doesn't have 
to run oo or e"en di1«1ly connect to a PC. 
You can ~0«1 a terminal compatible 
with DEC' VT220directlytoC®Ic:cron's 
MMAC (MultiMedia Access Cen1et) and 
usc the internal mkroproccssor and pro­
gram in the MMAC 10 view and control 
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Caution: Most loW area networks 
.. 

gobble up huge amounts of RAM. 
Some folks inYQt in a nC(.,'Ork. Ibm rmd out it uses so much RAM 

they can't nm imponaot applkalloos prosram~llke 11'0rdproce$$0rs, 
cbtabascs and spstadsbc:cts.. 

That il. unless they're willinato spend hundreds more per octa'Ork 
COCIIpvtcr oo cxtmdcd IDmiOC')' boa.nh. And tbe PfOJFIJilS to run ln. 

May •t PIJSC$l a m~~~:b simpler, far kss experunt alttmativt : 
Atti.soft·s LANiaSik 

LANwtie usa less than .COK ol RAM on a Stmt aod tmdtr 12K on 
a worbtation. 

And llw\ u a.aw.insJy small amount or RAM! ~Wiy when 
)'OU consider !hat l..ANtastic ddi\m DOS 3.1 falc and record lockinl, 
1'41'0 1mb ol $CCUrily, printer llwiaa. disk SlwinJ. file and propam 
5barios, audittm11, NctBIOS-«lm)»b"'bility, CD-ROM support and 
mom mort. 

ADd bel:ausc or LANta$llc~ tiny RAM rcqu.irtmmiS. rou can run 
iu oeta'Ork operatina S>'SUm in bue IDnDOrY and sdU h"t p)eoty left 
(1(Cf ror )'OUt progam 

Best or all, tbe LANwtic Netwod: Operating System is anibblc 
wilh 2 Mbps adapeers ~2A9/oodt), Ethtmrt ad1pkrs ($349/oode), in a 
wia1 and pmlld port \trsion, and in a.a acbpur-iDdepcndcal wn1oo 
!hat runs oo othtr IDillllfactllrers' adapur anh. 

No wonder PC ~ne pve thdr 
pratialous Ecfuof's Cboict I t • e 

Award to LANtallic over Novell ELS 
and TOPS. And Byte Mapzine •rote: 

.. LANr.astic Is . •• a lot of LAN bua ror tbt buck." 
JoiD tbe ri&bl aaainsl RAM bunacr. Call • ., T I 

602-293-6363 and find why ow tilly RAM is m'Oiutiooiz- • 
• • n W .. & O Of 

lll.lheW1)' people liDL 0tUtNCttOW 

CIRCl EU40N ilEADEit SatVIC6CAilD 

ARTISOFf LANtasticlY 
Rtvdunoni:ma Conllt(livq 

....,..,,.., 
C ~AtltoL'ff LA~ • .tl n.....,. •AU&~t kl\lt_....s~,,..,., •• ,~ •.• .............-l .,~•..t ........ ~--.1~~ 
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!he aaiviry of dw hub. Of course. if you 
don't wane co buy a DEC-<:ompatible ter­
muw. )'OU can use a PC to control the ac­
tivi ties of a sinS)e MMAC. However. if 
you want to monitor a.nd control the IIC'Il\•i­
ties or up to 40 MMACs m a network. you 
need to run Cablctron's $ 1.995 Rimot~ 
LANVi~w-PC software on a 286- or 386-
b3scd PC. 

The C3blcttOn netwoo: y~tem is de­
signed lltOUnd twbtcd-pair Ethernet ca­
bling. This system. like Synopcics C.om­
munications· LanisNet. uses transceivers 
chut attach to the rear of al~t any Ether­
net adapter and con\-crt the stancbrd Ether· 
net tf'Jnsccivet cocmectloo to twisted-pair. 
While you can use any one: of t1lc: many 
types of PC Ethernet canis in t1lc: nodes. 
the complier running the Remote LAN­
Vi~w-PC sortw;,rc mu 1 have a 3Com 
3CS03 EthcrLmk II adapcct from 3Com 
Corp installed. A hard di~ i11 opcional but 
~mclllbJ. a.nd the mxhinc: should be 
~uippcd with 512K RA.\1 and an EGA 
monitor. 

The Cablctron architecture ptovides 
oonncctions for bolh cwi~eJ .pair Elhetnet 
~ fiber .optic cables in the :same concc:n­
trntor. The company mur1tc:ts sevmsl dif­
rerem cont-entrntoos and conncc1ion:s mod-

Cable(ron 
~· Remole 

u.NViflw.PC rt~ 
mcnt on :Nrms 
Nn~&o 

roporton tho~ 
or~~ OICIMT)' 

tM W'll $01 provQe 

manybe&C 
~..., 

c:cntrol f~IQnS at 
alo\VQOit, 

ules ~ d1at you (;Ill m:;ate cc.onomical 
wiring ~hemes. The high-end MMAC 8 
hosts up to 84 twisted-pair 0t fiber-optic 
connection . The MMAC 3 iss:tttd for 24 
such oonnc:ction:s. The a'-crage price per 

connection is around S380. plus the ()OS( of 
an l:tncmc:t adapter c.ud. 

The :~CTCCns created by LANVietA'-PC 
W1: tabular instead of graphic. probably be­
cause CabJetron Systems' designers nre 
oricrucd toward mainframe computCfS and 
att:lChed 1enninab. The &creeM show an 
dlkicnt set of rest no options and p3tUillC­
ters. butt hey are a far cry from Synopcics' 
SJXXk'lCUWr displays. 
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PC \1 G~\ZI'E I' I~ On< pubhc~~­
llon you can tru~t co l ccp ~ ou up-to­
dJte on the lace•\! development!> in the 
c\ cr-changins ~otld of computin,g. 

Suh~~:ribcno~ comal..c,ure)OUdnn't 
""" J ''nt.:lc p111duc1 n:pmt m pttl• 
duC: II \ II}' .:nh;ll)\:111& lip 

• One year (22 issues} for S29.97 
SAVE 54%. 

• Two years (44 iSsues) ror$49 97. 
SAVE 62%. 

And cl you onJcr now. you'll 3lso get 
ourcxclu,ivc 2-0ISK l rrJI.JTJES L.l· 
BR;\RY FR~~ \\llh )our p;tid 
'"b~npcwn' 

0 11n'1 dt.:f.l). (".111 hlll ln:t: tud:l) IC• 

d Jnn )OUr 'J' ang:.ani.II·Rl!E U'JILI­
-IIES LIURAR Y' 

1·800·289·0429 
St•lnQ~ Q.J<;<C Of1 ilnnUI! niJi 1iS:JI14 pn;e ol 
$6£90 Rt9--.1r :ann.&..~lsubWIPIICO pr~te u 
W 91 per yNr "'"$31 w ~ar tor DC>t· 
~ cuts•:St t·~ U S U S C\111~ onl, 
Pic.~o;ea1ow 301o&lrl:rf~ lorllr!l\~·cllu~ 
rssur Y011r Ill SiC!> ""' tie r.llorote I.(ICin roy. 
rnent 



ANALYZERS 
VS. MANAGERS: 
An Important 
Distinction 

11¥ Frank J. o.rtler. Jt. 

Some people think o( prococol ..Wy£­
ers. like Nc:t"'ort General'~ well­
blown SmjJ~r. as LAN ~ement 
~> tern Howc.,cr. PC Mt~.f(tJ!IM 
dONilic:s thc<e dc\·K.~ ~ '''IOh for 
Wl>tem de\'~Jopcr.,. noc LAN manag­m. Protocol unul)7.cr.; that copcun: 
and cb.'Ode pJCkeL~ provde some of 
the ~.ame information avatlabtc 
thnlutth n~ctnenc and conuol 'Y~'· 
to•"· but )'OU hav" ttl \lo'Ofk much 
lw'ckr to~ thai infonna&ion and )'(ltl 
lack the big-pictun: view lhlll you t-'C:t 
with mana~ement and comrol S.)'ll· 

ltm~ In ;addnion. MilO: lhe r1\oli\Olst· 
menc :and control ")'term ch;tt ~c: 
a1 the nc:twcld c.t>lc k:\·el doo't de· 
~ode packcb. the) pmcnt no rbk 10 
the ~ry of d:u.a or jm.~"'ortb. 

Protocol a.n.a.ty1.crs ha\e a cole in 
Oftt-'nil..atic'ln' where 11\tn develop so­
phl'llcate.S .. ora"'·:sre ;and networl: 
twdwan:. bul n~emcnt Olf'IIJ COO· 
trot \)!ill:m., hll\'C .11 role in ;al~ c:v· 
tl")' OC:IIo\'twk Pa'flk whtl ~ Jlf\lCtle:UI 
aMI)'h:r\ In pial! ot net.,.,,lfl man­
~ and con&mll>)'~'tn' wc u~.­
ang " tc: lc:'\Cope to view ;a fchllball 
~.unt from the 'ldclinc.'\ ll.ey em 
read the quan~·~ Iii)\. but they 
mi~ alol of the action. • 

E'niERNET COMMUNICA'OON 
The pi\)CdSOI'S in the ~tl\tACs and the 
monitoring PCs C'Oil'lll'IUilic: over Et.hc::r· 
net. In the e\oent thai the main c3blc should 
fail. then: is no bxlcup connection mode 
available. R~miJU UNVit't'.•·PC polls the 
MMACs according to their Ethc:tnet node 
addresses sncJ, ~ns on the ne1w0ft 
activily. can take 20 tO 30 seconds or more 
10 query an MMAC :tt~d retrieve the cur· 
n:ntdat3. 

ln COOI.fa:)ltO the other prognm.o< we: It· 
viewed. Rmwu UNVi~w-PC n:lld rnon: 
on allUm.'\ tl\an on statistics. While Pro­
leon's Toke:nV/E\V-4 and Synoptics's 
LNMS gh-e yoo sorne idea of the activity 
level and opc:r.!Lionnl status of the: netwod: 

&D PC .. tAG~INE tiOVE .. CBeR28. tD89 

in realtime. R~t I.ANVie~ ... pe focuses 
mon:onreponingbyex~ion. You man· 
3Se the nerwodc on an MMAC·by·MMAC 
basis: there i no way-except through :an 
Wier-the-fact analysis of log R:lOO!ds-to 
see an ovcnic:w of network sllltus and ac­
tivity. 

The ~ftW3te would be improved if it 
could bel~r differellli:atc: :unong ~.h.: typeN 
o( events &hat f~ into the error Cllte~ry. 
The: c:rror-packc:c count can rc:wlt from " 
number of things. such as collisions and 
undersi1.ed or oversized packets. It isn ·, 
extremely difficult to offer :such ..Jiffetenll· 
ation, Wld a mmager would ccttainly ben· 
efit from knowing whethcr a probJcm is 
the result of a collision or of a Jess common 
event. 

On the positi\'C side, it doesn't lllkc: 
much wort.: to sec up Rtm()te IANVIt!w· 
PC. Vouuseum,glemenuto~i h pa· 

,..,._~ 

C~&,-ms. 10Mitl&. ,~ .... 
03867. (E03)~ 
u.t Prlcr.S t _. 
~St2t<AAM 18MPCATOt~~ 
EGA~.-... 3Co-n Cor'll * 3C50:S 
Et'CIU1III~.OOS31011a!e< 
In St1ort: A LAN~ S'f$ltl'l\ IMI'I 
~""amNYJ*"'.._, YoucanCIIItii'CI;VICI 
,_,e~ llomup1Do40~QIN!~bl>t 
the fdtiOil'tlle:*$ .an tM/JtY..,OI h~ 

ramctcrs. such 35 how often you want lhe 
PC co upd("e it$ ;t:Uusaod h.ow many t.inlCS 
it should retry failed network connections. 
On the negJltive side. the primary output of 
lhis system is an ASCil log file; the pro­
gmm doesn't provides W3)' to create spt· 
cialiud n:ports from the d3Ul in the file. 

R~ure I.ANVIew·PC !'i3li$fi~ the need 

boords 
in hub 

tt!bul:tr r:~lhcr th3n gr;1C)hx: IDmlal. 
Sta1istk:s and a!aml$ <~Je ~~~, on :he 
5lli110 &croon 
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Getting this bunch to agree on 
anything is impossible. 

Well, almost impossible. 
The editors of the: top computer mag;Wnes ha\-c bickered be- •· •• • not only the: &sCdtand quic:tc:st of 
rwttn thcrnsclvcs for }'l'<lrs. so whm they ftnallr agree on vvcHB the: mtllt grou~ It's k:$s apensh't ... 
something It's time to rake notict Oo the test ()(nch. Ot) rm llkt 

And the)· are wunimous in procWm.ing ~bynStre2m Seattari2t." August 3, 1987 
the best tl~ bQckup S)'Stem :around with accol2des like Lll " ,· 
"easy· to·use" ''imprtSSh-elr f:bt '· "quietesa " and "111exctl· "byn:lrd · · .cxccls ~ 1th ItS ~l:lynSuom backup 
lent choice.:. ' ' so~" September, 1987 

But, if you \"C kept up with your reading, you alrody ' -
knew tbll. !\ .... ,.,_, " • •• thc:lc::adlngbraod ... sccondonlytoiB.\i.'' 

f 'II.... « Sprlng. 1989 
'' for chc first time:. one product outr:mked 
Its competitors In C\'C:f)' product aurlbutc: 
sun-c:)'Cd." M.ucb 27. 1989 

" .. • the imprc:s.sh'tl)' f2st M2)'DSt.re21ll 
would be an excellent dloict for back· 
ing up rour d2tl." .\by 31, 1988 

"~­~.,,.,, 

"PC \tbrld te5ltd four~ backup M s urub:uxJtaggt:dM2)'1Wd~ aun ...... eam 
ics' as the best b:lckup S)'Skm b:l.sed on a combination of XJ &I I 
P( '\\:RtD 

spc:cd, com'micncc, and \':lluc ... one )"C2r bn:.r (tt) petfonns ----~.,. -----------
just as quickly and dflcicntl~·· . ... September 1987 :"~ ~~...1-

" . .. a top qu2.l.ily packlgetha.t offers a ••...- llall u TE<§l{; clean softw-m: i~rbcc along with We'rebocklngyouon&hundredpercent. 
~ good pc:rfonn:mcc.. ... Apri11989 460E.SemoconBI\I'd .Coss.elbe (Y~~3~(.07 487fl~ 

CrRCLE 49S ON R£AD£R SD\VICI! CAW 



for basic manngcmcnt and control func· 
rions in twisted-pair and fibcr-qxic net· 
works. Its ability to anadl3 low·ro:.t ter· 
minalto a wirin~ hub and get full network 
control without <kdll-attng a PC to Ole ~ 
will appeal to many cost-<.'01\SCious LAN 
managers. 

TokenVIEW-4 

Nctwodc n\3nnscmcnt 3tld control tOQI~ 
are nice co have in Ethernet nccwotks. but 
they are :~tmo~1 u nt"Ce:SSity for tar~ To­
ken-Ring networks. Ethernet StOtiOI\\ 1.re 

like independent radio lrJn!imitten and re­
ceivers: if one swioo fails. it seldom dis­
rupts the entire network. l::ach active To­
kcn·Ring node. however. is 3 critical pan 
of the t1Ctwoc1c: if one adapter bootd Jo~ 
the abilit)• to receive or retrJilMlli t token$, 
the entire ring fail . Uit~r yoo wulk ~wn 
lhc hall too wiring c&cxsd und unplu!_! nodes 
one by one until the networlt come.s back to 
life. or you purchase PToceon"s TfJktn· 
V/£W4 sofrware. sit b3ck. SLIJ\"C)' the net· 
work on a screen. and l:lke fauh-isol:uioo 
actions w tth ., niOOlle 

Tok~nV/EW.4 1 01 n:numcd \'Cf':IIOO o( 
the compMy ·so~ inal Adwurccd N~Mort 
Monogtr software. Adwmced Nttwork 
Manogtr was one of the first medi~le~l 
mnnagcmcnt and control systems nvnilable 
for PC-bnscd nctworo. The rurrcnt \"Cr· 
sioo v.'Ofks with Prcxeon·s ProNET-4 ne«· 
wo1k ~w:~rc. wilich i~ comJXllible with 
IBM ' Token· Ring lwdv.'ltn:; 1f you man· 
age 41 pu~ Token-Rutg inlltallation. this 
product is a powaful tool. You can usc 
Token-Ring cards from nny vCfldor (in· 
eluding JRM. 3Conl, M3Cf&e. and R3100rc) 
in the network nodes. along with the 
ProNET·4 wiring hubs. tO take full 3dvan· 
~:~ge of the rnan::~gemem syMem. 

The ProNET -4 pl? 10 lnh:IHgent Wt~ 
Center folio~ the 18M PQttem of provid· 
ing connections for eight nodes in each 
hub. Each proccs.sor-cquipped win: center 
~~ forS99.S. hut it c:~nrolloclCbtJl from 
and manage other SS\15 Protcon wire cen· 
tcrs thn.tlxk full microprocc:s,••orllupntn· 
trt.ion. The 70-trnV/eW-4 soflw~ pa~:k· 
age sells for $1.995. A complete nctwoct 
of O\'er 24 nodes has n k:\'cl price: of op­
proxi~ly $200 per node. plus the rosa 
of the 31bptc:r cw-d in each node. 

ToJ.tnVIF.\V-4 is a ateat owli~ion for 
an old XT -cla.~ mlldline-it C3ll run on 
any PC with 160K of RAM . a hurd di~. a 
serial port. ami an EGA momtor. You al'o 

NETWORk YEW SHOWS: 
PlctotW cl8grMI of~ 
Netwodc .....,., good Ot bed 
PMkiOIId 
• .,.,.IOIId 
CUmnt IOIId 
Lold lr1fonndon ... gnph 

WORKSTA'OOH VIEW SHOWS: 
Ev.nte lor lndtvldual nodM 
Peek IOIId 
Average IOIId 
CUmntiOIId 
Loed lnlormetlon u a graph 
MISCEL.LAHEOUS 
~ tramc: error,. ... 
Sorts by wror type 

~c.n II~ IICCM8 to 
euthoftzed nodes 
Prefol1'n8tted reports ant availabte 
Within program 
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We develop products on the premise that 

_ .. 

r.J.II».· J2.\IHJ 91&\ 1~ IHM s*<. 
JlU.tRia»d lli1k(J!lJ ~ dis;4f>: lJIBRA.II 
'~ AISWli,U.~tHJ;t ~t!tietr. 

TJc:Q\ &-li&>.J.HUI(JHJO;,, ~Rk.l\tn.jt:A\W4/ 
~U~~.~ lt ..... IKl.SwliV>\( ;:.tlf(/f.tl.:dr..bt~~ t!~rn 
~ RG..'tt\lrr.\~! •rn>1f I1'IJ nfi~\JI •frm I• ot< 

.... . ... . .......... . ... , ................ '"''''"'""'' 
............... # ...... ~ •••• ' 

-
·---
7SJOO. J6MJl.M18&~«~Y.4001'1t"'JJJJMrddu.t.Z\tR 
Tt.t.\f~ ti·UIS 11.6~/Jl;fll.j)l F.C.•I ~y .. .J:Ir/u,(t 
~~t<-fCmtl 

n.v ¥-T• !'JJJ>.4ll\1t.lt5l11Jb~.um 
R.l.\f :!7'..\ B.T'-;Jl't\'3 dri•a.~lfffiNHll 
~\'llfW~ta« 
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great minds dont think alike. 

~awllll!W96~:J ilfJtmf/IIJJJ ~·tw 
~sl«s.40cw IOOU1llimJdiJ4. IGt dispqNt'ti 
a1trMJ ~Co\ .......YA.Ytwt Z\tBRA\1 ~ &I&.UII 

' 

-

I '·-·--·--
£o;!"m:ll'l\T I 1 i ~rh' ruo•m ;.~••t-=Pilfll•'•~ ltt~r 
.-u~11. ' '"i.i '''"''~·· •·JtT.><Ailu v...-.£,..,.,.,uJ m.v 
/~iV!"*•lJI;\ ~~1~.'/f\!>Ji'kl•'olrd!J.C>. 11~ .. 

71.'\Y.WB. JI)8Nti.. !lf..tJIH; WJO¥i 21»/B 
llllllfdi!ki~JaRttM ~.'lfUKIIIJ.\f. 
IWS Ftr.'tttNt/II~WJI, ~/Wit 

People have their own ways And a line of printers that 
includes everything from a high 
volume laser to a four-poWld,lett.er· 
quality, battery-operated portable. 

of doing thirlgs. Some think fast 
Some slow. Satre wuk from 9 to 5. 
Others never stop. 

'That's precisely why we offer 
so many different products. 

Including the widest range 
of truly portable PC:s anywhere. 

All of which can be easily 
netWOrked But all of which arc~ 
signed to meet the indjvidual needs 
of our users. 

In Touch with Thmorrow 

TOSHIBA 
~~~~trr,ea.v-~-~ 

OR0.£321 ON RI2At>t:R SI!JtVIC6('Ait0 

I 

t 1 rJ -; ·..a , 
-· • J ·~ I 

' 

Because, at Thshiba, we ~<e 
an incredibly di\'erse and sophis­
ticated customer base. 

And from what we can tell, they 
ha\'e onl)• one thing in oonunon. 

They're all different 
R>r more infonnation, just call 

us at 1·800-45 7-nn. 

Copyrighted material 



Why pay for a LAN solution 
that's bigger than your proble1n? 

Price, performance, sfmpllclty 
make MainLBn the Ideal small· 
office network 

'rou can have a small LAN without 
the huge Investment or the mind­
boggling complexity demat1ded by 
the expensive blg·netwofk "Industry 
leaders." And, you can do It with· 
out sacrificing any of the functions 
you have a right to expect from a 
full·featured LAN. 

J«l'el~-~~­
•JOI'IK COoatC ••c11n:mw 
cll:f .. ~ct~t~-~~ 
f'C'IOU IOl iO ... t-'c 

The answer is Mainlan, from 
US Saga Mainlan is industry· 
standard NETBIOS compatible. 
MainLan has all the speed 
(4 mbps)your small network needs. 
Mainlan provides fi le transfer, disk 
and printer sharing, E mail. data 
security and networ1< management 
without a dedicated server. And 
MafnLan requires as little as SOK 
to operate. 

Best of au, MaJnLan Is very simple 
to install and use. '1t>u can l~tall the 
boards and software in 15 minutes 
or less and run your multi-user 
applications right away! 

MainLan, winner of a maJor 
British PC award In 1988, has the 
backing and the technical expertise 
of the Sage Group, the United 
Kingdom's market-share leader In 
low-cost LANs and PC software. 
Contact US Sage for further details 

and the dealer or distributor 
nearest you. 
US Sage. 2005 Tree Fork la11e, 
Suite 125, longwood, FL 32750. 
Phone 407/331-4400; 
FAX 407/331·4406. 

Mainl,arr 
The Big Breakthrough 
In Small Networ1<s 

800 • 999t~6770 I 



Prolcon'$ ToftonV1EW·4 ;oltw<Jro 
pros.erns lMirmatlon in '<tbulat format 
daBCf'l)lng the acttvlty of the toteugem 
YWe Cenlers and the It auached nOdes. 

n¢ed " Proteon ProNE'I"-4 LAN 41Cbptl"T 
cnrd in the PC: the card ni:Cds a spc:cinl 
PROM (programmable ROM. included in 
the To*~11VIF.W..f pacbjtC) t(l 3ddreJ the 
~ftwnre. 

If you run the ProNEl'-4 board~ with 
sta.ndan:l IRQ and memory OOdrcss set­
ting$. the t!lSk or ii\Uillling the software 
coosisls of copyifls the files into the romxt 
subdircctOfY. lf)'OU cl\ilngc thc~ing 
of the ProN£n'-4 boards. thc:n you will 
have to go through some: menus to rccon­
figun: TokLnV/EW-4. 

The computer running the network 
management and control softwMe con­
nects to the Intelligent Wire Center. 
through a SCfX11UIC rwiswd·pa1r Qlble. The 
rwi.\led·p3ir wire rurl! in a daisy·duun to 
C3Ch lnlellisenr Wire Center !lnd provide\ 
the COOlnwnicarion l"fflh between the pro­
cessors in the intelligent hu~. Th~ nd· 

The •mnl V/9,.. ~gg· atlhe bone>.-n ot 
Che BCI'&en keeps the net\11'011< manager 
lnlonned of se<ecte<S netwOtk evet~ts. 

work for the hubs gi\•es the software a path 
to control the wire centers C\"'CO if lhc To­
ken·Rin~ neiW"<lr\ falls. 

WHAT YOU SEE 
1bc TokLnV/EW-4 screen displ<l)'S aren't 
as striking as the ones crc:ucd in Synopt· 
ics' LNMS. but they provide a good sraph­
iQII p.cture of the wire center.-; and :stiA•dl<d 
devices. The interface U!ICS monochrome 
screens with pull-down windows :tnd 
"''Orks well \lrith a mouse or other pointint 
de: vice. 

You hove todoalocof~enll)' to 
set up the Proteon !<lOflwate. but it i -auto­
nuse:d enough to recognize new node:s 3nd 
help with updat~. Tol;con\II£W4 c:tn alo;o 
upd.'lte itself with infonnahon about new 
lfllclligent Wire Centen; att:.lehed to the 
twJ.~· p;tJr·wm: b\ls-jul>l go to lh4: mmu 
lind l;C.!c:ct Look for New W~ Cenccn. 

Bc:call$C the to&:en-pas:sin& activities in 
Token-Ring sdapccrs are more compte~ 
th:tn cable-~ng actions in Ethcmct net· 
...,Ofts. Token-Ring adapters for PCs mt1Sl 

ha\fe more: on-board proc-c:ssing power 
than t)"Pirol Ethernet adnptc~. They also 
p3ss :tlong more information about the 
node's xtivitie.~. :L~ well asdetlils such as 
the i<kntit)• of the next node in the ring. 
Th1s information becomes a valuable 
troubleshooting tool if the nct~'Otk di~. 3S 
TnkmVIF;\\14 collectS muchofthe<btan:­
poned by the Toke:n·Rrng ~c::rs wtd 
d~-.play:; it on n:quest. 

seaJRE AHD ALERT 
Protcon's software h~ bener network se· 
curity fcatu~ than Synoptjcs' LNMS. Tu· 
krnVIF.W.4 :.llowli you to prohibit un­
known nudes from ~tering the network. 
While It docsn ·c stop a tCC'hnically sophisli· 
catcd pcrsoo from tapping the network to 
copy dl!J.Il Rowing through it, it does pre­
vent someone ~ing a ptOtOCQI anal)'let 
from :~tt.adungto on open pon and \':tp(Ur· 
101! ~wunll> and data 

You can configure TokenV/F.W-4 to 
alc:n )'00. through the ~~n display. to a 
wide variety of C:\'tnl, on the net~~o-ork . Pro­
reon ILSl' nme map C<Jtegories ol events. 
:md ~ch major C<Jicgor) ~loction k3ds to 
other deruions ubout the levels or types or 
e,·ents to n:pon. You con set aleru for to­
ken errors on the ring. the 3C1ivity le\•el. of 
ecruin node\, nnd nl3ny ocher pamneters. 
Whefl Ill¢ SOft Ware IJteect ;rn C\"Cnt ~·ou se­
J~te<J. it~;~ notioc on the~ and to 
Wl ASCII log tile. 

EDITOR'S CHOICE 

,~ .. 
Pnlcocnn: 2Todv101Dg(Dr \\~ 
\\401581 (~S4~H0-(508)~ 
u .. P!!ce:$1 .WS.•~no~•·e~~nc~norl 
'«~ ~ .. ~.l-11o)f~\\\te0en~tr 
$QQ5 
........ :tt»<PAM IBMPCATor~s~. 
~o.t~D¢11 ro~~.~~ ~· 
~"J•CIId~ 0053 ICt~llOl~ 
..-.....t~~Ye l'luoCt\IIZ710 ~ ~ 
C«~t• 
In Short: 1~oii'Af\\'-4po.>.,..l'lt:t~ 
~ ... ,.~~·"III>Gtd~ 
tt'd~ledf~T~ng~5. 
'YOUCM1~"'1Gltlle --~ 
T~~nf'onoc)os !Mtrlct 
I'OtfliiOI'IIm..'.lfusep,_,,~w~ 
~ ~OISncltopcnnQto$1\NPorCMP 
-~ bill c., ~oggt ro•wmcof"\J&Ns 
l'"lO'IIm .-IICCIIll"lll'l" onoaTbcltiCit ~..o ....... ..,~ 



A n on·l>Creen chlll t ptoc~or that knows about cllans and diavarm. not 
ju~t :another "scrtoen-<lr.lw'' prosr.~m thai mako )'OU do most ot the wort. 
F'.asyFlow i$ 11 p<Y>\-a(ul Cull .scren~ graphic program d~leated to data·Row 
diag~m:.. now c-ham and organl.z3tlon C)l8fU. With It )'OU Cat\ quickly COill· 
!)®:diagram~. More lmportllnt, yoo ctJn~aslly modify them sotlt~areal\\a)'S 
up 10 date:. 

Ma U rooa 
anh to 

caa\ral tllu 
~7 ... 

Cntral t U u : 
coapleh 

•t.out Odtr• 
fora 

- lit . .. .uu 
th coapl 
a d t copi 
f or a u .. aa 

TN$ dlilrt 

·~­llfO(U:Od 00 .. , 
H p lJIS$'Jf( ~ 
OVAlS ;u:1.1.1"a 0 
AI'CS unt~lld 

a.tometlo f ,,. 111/ltm~l; t~l cenlbl109 w~no ~'\~pes r lily 311lttl\31it ru la.:.t\9 & ~ 
routing F~ty ~toml11t. ~ITICI"-' ~text ~~ng lines 
Fast \\~Ilion In lS$Ct11bly "ngu~ 'of SQ~~od 
Larwe D.:agl'ilm s1.1e .mtlcd DNf by Z\-:ltllble ltlem:ry Suppo~ts liM cxpa!VJel) memcry 
o~.., too Ill( go ~I Plf p~r? E~laN 3utom.&I<Uiy brc::ak: lilt cllllg!;l..'!l up & pniiU 
d ~ge we piece~ 
Staedlrd. All suno.ltOd11allow and lbootlllftong1llspes.-cluded Otl'er sh~ lbtslM 
lft Olta:IBble. 
ltlet frtMcltr Olt\'1 Ulcea.r \Wid ilr il. PC Ma~ 5¥ .. EASYfliJN~ up ~llf I'\II'M. 
rrts ft.ud 1.0 ~J,9VIe Jny eJSiu l1!d mtW l.'t.ltcrt "">' 10 ptodu~ t>Jt.lt AM Mil GO'l\'91'eA 
f~I\Nis" 

MOIIM ()pt1lnal tM tully 'UPIIOflfil 
ltwolb O..etSOCOOOlpleH~d. T..,Cithe · ~gtiQhl 3t:CC.:t.t.ngt~mshto.eV.OITilwd! 

5118 l"eii$11S klf tre Ust of £ils1f~ 
It prttrta Cn~SIS)CIIu~· prorllm IIICiudlno 91A EPG:P fost•~. HP lilsorJI!IS.. HP Oelk 
Jet XEROX 404tl. S)CS1S<ItDI pr ~\til$ v.o rrarrr Olh~ 
It ptota On HP14~0 747~. 7ti!IO ~ 7!>8561)1ollers. 
O.QU!MIIted 130 p• m:~nuM pQJS Mr 1 ~ screens ot ~ Sl!l'.StiM! Mlp 
..,. ......,. Oreltr by n:on lod.Jy lta511!rn liM I and )011'111\!1.'8 it !iCilY.( rOW. Pu!h dtiMf'Y 
cha19f!•l $10 50 (•nste)d o1 S2 00).., tS a-Atl~e OcYf to c:cnllnenla4ttS4 and CJna!!.l 
~'VFI:.'....:rk~o 011IBM PC'S:. IBM PSI2lltll CO"\"C)alitlleS.. A!quires 5t2Km!m0fy. IWd dt~ 
v.o an 18M CGAIEGAIVG.A or H~rcult:s mo~chromt ~toblu.dapltu cll!ll 
O!<ltf d!!KtiO! only S14t .t5 + S2.COS&H IUWCJnaCl). $10.00 (l!r~l 
Pa11'1'ent by Ll 0 • chKit, VISA IAa~CJrCI « C4mpa.'l/ F0 

~l.Nf~ 

Hwen TtM SottwtR limit~ ~"~ Order Oeste t.aol).267-o668 
PO sox t09J.P _,J..l~ tnformalion: (6t3l&4«035elft 49 
T~usand tal and Park. NY 13692 ':~Rf v.., Telet8ll(G3): ~13) ~-~ 

We ha\c made ~unx:ui1UllCfld;diun.<. 
10 thi' arc.! l'o;auo;c Of the daffc:rcnr.:C!I 
btt~~n '' ..a.:.n' lhai~Aud un Tolt~t­
Rm~ n.:t"';"k' and tho~ th:AI-... .. x .. ('41 
l:.lhcmct ·b.l.~d nri~Uf1, 

tr you~ 1mtilllln~ .1 Token·R~ 
'Y"lcm. w\: 'tmn~:~ly te\.'llrnmcnd 
irbllllhn,t! ProtC\Jn \ Pr,,NET ~ ;Mtd 
Tt>l.c'IIV/F.W-1 "Y'lell'\\.. II~ likely 
th~t v.hcn Synoptic-. Commumca­
tibll' tniC:l{'Uft:.' T(j;t.'fl·Rin1: 
le\'hnult>S) IIIIU i l' l..a.ti!-Ncl '~:o.tcm , 
S)'ncJiliiC' will !L~''C PniC~on '-IR!Cttt 
cumpchtilltt. ht~ fur nc1w ~llll\ 
tru: hL"'l 

In t'-.'<1\.:Titll :\11::1 o( tn;sn~~nlellt 
und ~untn>l ~•hwouc. Synuf'IIIC' · 
l attuNc-1 .\'('tiHIIA: AfuntJil(mtnl 
S.uum l'i C(JWinly the kad<T lr.. 
'uund mettKxh ul ;an;,1) '"· 
lffiJ!re''I\C lnterf:k'<,, afkl 
comprchell>I\'C: ~h to nctwor~ 
anal)...t" nmc 11 an C'J..\yc:hoicc. 

Th<:soft~giVC) )'OU theiOOJs topnnt 
out sevcrnl anstant slulus rqxx1S. but it 
doc~n't prov.de cap;lbilitic:s to awe n> 
ports from sorted log-file data. Hov.'tvet, 
you can import the: Jog. file: data iotoalmotst 
any dtttnbase progmm and cn:ate your own 
rcpon fonnal\. 

Protcon marl:ets OwrVIEIY. 11 higllcr­
level sol\ware package tbiU acc~Cpts mfor· 
mationm SNMP fonn:11 Marlcc:ting litera~ 
ture for o~~rV/ EW a!:so promi~SCS eventual 
CMIP compatibility. Protcon ~nta­
tivcs wouldn't sny when TokeiiVIEW-4 
would be compatible with 01·«VIEW. but 
the need for the connection is obvious. It is 
~ible lhat. like CV\."f)'OOC ebe. Protcon 
is waiting for the full CMIP peciftealions 
bcl'o~ ~ing 11 devciOpmc:.,. p;tlh. 

Any netwt,.k n~:~l\llger plannlns to 11'1· 

~all a ~""'' T<>ken·Rin~ network or to ex· 
p;:and on :m okl '* will benefit from Pro­
Icon·, lntc:lligc nt Ware Centers and 
To/l.naV/I:.lV-4 sortwan:. The system can 
provide fasccr recoveries and better rnm­
aFillC:OC of shored resourteS lhom ~y other 
current T<llen·Ring:tltem:.uive. • 

froAA J Dnfkr. Jr .. is K'Oftgroup sys· 
1n11s ~itOf' ofPC Magazine. 

at 



How ComputerLand 
helped 

one man's vi ion 
getoffthe 

drawing board 
and into the bank. 

''AST hardware and Em i:o.1unmg an interucti\'C \'Jdcotc:\ ~~stem that 
hand le' two·way comnJUnicmiun and l'n." ide 
t nf(,rnwti~ln to '"cr:- a nd manngc mcn t i 
unu'\u:tl. < icning it up :ul(l running in under :1 

)C<tr i:o. un hcurd of. But a he r :o. 1~nin~ a contruct 
\\i lh a maJ~ '' anll.:rnatiorwl han~ . it'~'' ' 'M~ 
th:u 'loft'' '~~'~~ de, eloper Dun n~e cantdl. 

ComputerLand service brought 
the whole thing into place." 

"When ~·>u' re huilding t• com pan~. }OU ha .. c 
1\) male the ri~ht clwicc' ri~hll) ff the bat:"~~}~ 
Dan ... rh::u\ \\h~ we \\Cnt Wilh Co mpulcrLnnd';' 

Fd ~1ccl l cr. Cnmpu1crl nnd ~ tore O\\ ncr. 
'iU~gc~tcd \ S I fur their tcchmcal inno\'ation 
and qualit~. ami armngcd for D<m to tour the 
\ ST f,tc ili t ~ 10 L .. 'E,er)thin~ T did \\U~ 

•mprc"l\c.' 
r; lr Dtm.malllll,! the nght cltO ICC:S ha.\ JXUU orr. 

ComputetLand 
Husine to busine . Person to person. 
,n •• ,.,, •• t "'r .. ,. ' 'r .. " ~..~, ''' • r .. \ '\ I ftr 

CIRCl£~0,.; REAt>Ea SERVICE CARD 

,,, 

Dar'l8~ 
GenetaJf.~ 
AsK' 4(C 
/ti(Oim.tf/OJ1 
Cerliel. ,,.lfV)l 
1/0ilh Da.~Old 
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ALDUS KNOWS 
THEIR REPUTAn 

IS SAFE HERE, 
SO YOU KNOW 

DOCUM 
AREIDO. 

Ill lilt'""'"'"' 
6tsll••t•t,Jbli!J• ·~t 

fffl•fll pmSJ.~m 
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ll<•lllnullr~ 44·11ll'))lb)t~ 

r!;'liiiiYllblo:<lli k> "'ltltz.!m.i~ 
l'lli'Cti\'C" ill'( I'$.~ !lilt(", .Iff tl:of-1~1 

Jlflnt.tl)' Mill t.'.\ttsllllltl ~~~~~"e jl;{~ 
lktO hlf' lf~t<~lntm:~l\~ ~pp:lc:ttotlm, such 
dt~ktvJ• Jlt•l ltln)l Tiot> not unty hold 

Bernoulli lien 4·11mm lllCUoC'pl' sto,.. S)'Sient. 
Th<'~ Y.'ff'~ <1thtr ~~ a.tOf~ ~ U> ~lrJ dM'e$1\a'\'t" 2S.Il00Mur M~ 
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fll~~ ~under m.CS>J.b)te$ln~ DtJtts IJlr« m.ln. 
~and~·. But ut~ TOUII S«Un()' .JJO kldudes 
Iota! S~ 1(08 ~«tronk ~ So6omon) datA~ 
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c~thkl btn>'ttfl ~osh~ PSfl- alld PC 
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c~ II~ AldiB w1dd sbkelts rt:ptltallon 
oo th~ Btu~ SoL 

Conu.:t ),_ M:lrul Bemou111 ~ 
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Most PC uscr.s have lcsmed how to use the 
PROMPT command to remo''e the huroor­
ous gn.-eting the off.ce wa$ sruck into their 
OOS environment. and nearly C\'ei)'One 
with :shard d1Sk has used the PATii c.'Om· 
mand to teiJ DOS which subdin::ctories to 
search for executable programs and txucll 
file~ . 

Power \I.'SCfS wno have enough memory 
to make use of a RAMdisk often copy 
COMMAND.COM to it 3S (lClf1 of their 
AUTOEXEC.8AT boot· up procedure, 
and use 

to speed the: processes of" shelling out" to 
OOS from applic:uion programs and n>­
loading the transient ponion of COM· 
MAND.COM wbc:n needed. As disaJ:sscd 
in Richard Hale Shaw's two-pan PC Lab 
Noces of rvirudl 31 and April 14. 1987, 
you ca.n also use the SET comrna.n.d to In· 
sen Slrings into the environment from a 
batch file or from the DOS command line, 
SQ progr:un can acoess these user-defined 
~vings . 

Programmers. however, wane to do 
more than simply customize the lnit iill 
DOS etl\'iroM'Iellt varia.b&es. They'd like 
to give their progr.kmS ooc'llrol over the cn­
vironmc:nt. lelling them modify items ruch 
a.s the ~m path and prompt. Uruonu~ 
nillc:ly. progr.un:s do flO( Na\'e $\Jcll ..occ:ss 
to the active environment. But where 
there's a WiU there's a way, and the aim of 
this L3b Not~ is tO show you how to do it. 
Let' stttrt by examining the relation be­
twe~:n three distinct DOS .. environ· 
meots." 

THE n.REE ENVIRONMENTS 
OOS ktql$ a bl<>ck In memory. the Master 
Environment Block. in ~itich it ston:s the 
lhe cum:nt path, prompt. oomspcc:, mel so 
forth . This memory area is aho affected by 
SET ~ommands iS$ued from the DOS 
prompt or through batcn files. I will call 
this the rrol or acti\'t' em•ironmmt. If you 
follow the rules. this an:a is not ~sibk: 

Lab Notes 

Providing Program 
Access to the Real 
DOS Environment 

• If you follow the rules, the 
programs you write can 
chang·e only a transient 
copy of the environment. 
Here's a programmers· 
guide to environmental 
outlawry. 

to e.xecuting pros.ra:ms. 
Before a program load~. COMMAND 

.COM passes a copy or the a.ctiV'C environ­
ment to it. I will call this copy the program 
~m·ironmenr. A program is giVCfl the ad­
dress of this second environment block in a 
wool :u off~t 2C of the progr.un 's PSP 
(program segment prefix). LegaJI)'. the 
~m cu.n ~ only this oopy of the 
!tal environmenc . Any chWlges u prognm 
makes in ir..s progr.un environment btock 
we tra~~. howevt:r; wflen the: pro~ 
exits. that bloc::lt is fn:ctl up. 

The third environment. wflich I' ll call 
the l'()()t t twlronmem, is the environment 
of the inltilJI DOS shell that is sec up when 
the S)'Sotetn~. Formo~tpeeple.theroot 
environment is and remains identical to the 
a.cfh-e cnvi:mnmen1. But if you shell out of 
a program or run DESQ\•iew or CarOfi.S«!I, 
or if you e~plic1tly run a shell of COM· 
MANO.COM. then the root cnvirorut~Cnt 
will be different from the active environ· 
ment. 

The di:stinc:tion Is imponont bccuuse it 
is the ~tive environment, mther than the 
root. lhat gets passed (as a oopy) to a pro­
gram and is also used by DOS for the 

prompt and path. h is the active 1'3lher than 
the fOOl environment that you wam your 
programs to be able to find and &e~.-ess. 

One tr.lditlonal "folk mechod" of lo­
cating the environment uses the fact that 
certain intcnup(S point to the soc:tor con· 
tairung COMMAND.COM. 8y examin­
Ing lhese iottm~pl$ you fl.lld COMMAND 
.COM, which in twn leads you co its envi­
ronment. Unfonu.naaely. however. even if 
you igJlOC"C the JXl6Sibility that l'OmC other 
pcog.ram mighc have s.toloen the intmupl 
thal )'OU are c:wnioiog, this method 1<>­
catcs the root COMMAND.COM and 
hence the root environmcnl rather than the 
Odi\'C envi.roruncnt thal is your goal. 

To illustrate the method I use ingead, 
I've wriuen a Turbo Pascal program. 
ANDENV .PAS, which ~ liSted ill Figure 
1. This~ IOC4lltes the iiCtiv.: environ· 
mcnl and computes both the amou.nc of 
SJlQCe bcinlt used :and the :1mount of Spac.'e 
l~t•s ~ill avall~le in the block. 11'1e code 
sbown here is from a shareware program 
called BA1VT1L-. wflich will be released 
shortly by my flml. CTRLALT Associ· 
ates.This prosnam makes e;o~tensi\'e use of 
the real rovltorunenc to store infomuuion. 
Although its output is admittedly not very 
' 'isually Stimulatin_g, the infoonatioo sup· 
ptied b)' FINDENV.PAS will be of inter· 
.::st to the many DOS pcogranuners. 

One in.tcresting thing that )'OU Cll1l do. 
on~ )"'U'vegained aocc:ss to the real en vi· 
ronmcnt. is t.o cn:ate looger pilll\s. 11lc: 
only rcuson ror the c:urrenc 128-dl:mlctcr 
limit (actually 123 ~ince PA'llf = takes up 
5 of the 128 characters) is that if s the max­
imum number of characters DOS allows 
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on its command line. If you CWl get a long­
er path into the environment. DOS doc:M ·, 
mind arall! Au teSt oflhi . • I've belen tull­
nlng with a JXllh of 232 characters f<Jf !1 

number of •nonlh • 2nd DOS ~ had no 
problem with it. Over the course of run· 
ning <krl.eM of progr.um. I've: seen only 

tWO d\3t wete ltOObled by it: flarnbeaWt 
Softwnn:'s Tec-hhdp and an old otxsolcte 
\"er.iion of Phil Katt's PKXARC. 

DOS VERSION VARIATlONS 
Wilh lhe introduction of DOS 3.1. it be­
came po!'Siblc to conuollhc si1,e of the rooc 
environment from a CONAO.SYS com· 
n\alld. PreviQus version..~ of OOS !lei a de· 
fauhcnvironnl!:nl si7~ of 160b)1CS. Tose( 
lhe <:iu of the rooc envirol\lllel\C un6er 

Maxon MVGA-16,.adapter 
works with flying colors 

• No dri' c~ nL"''..'<h.•d {,,r 
.. t.u\CI.trd \ 'GA mod .. -. 

• I Jfl~~· '>\'k-< ll,m ,!<( dri\ .:>r'> f,u 
<:.uper \'Gt\ 0\\'idC!> 

• I \ 1\·n,lt"ti m1~<.h•' ~"1)ur..-
80<ho00 If\ ~0\-K "256 
111Z.h7il8 1(,1.11\tl.ud !,.:;nJ... 
card- u~radablc in the 11cld 
to 512K) 

• ~l:!J... \'\'Niln JtlcJ,n-l(h,UIO 2511 
.lOd 102-tv~ lb m~lodc~ 

• lb l••l A I c.k--.•W' - .suh, dl'lt.'\. , .. 
,,nd ,,d,1pt .. lu $ ~~~ f-'( Hr 
\1 " 'lot-. 

• :,lll"'r f(lnt ~Jp..!Uthl)' 

• F.bt M~t and i·to-1 
nwnsurr .1~'\."t!s.-. u'lt~?r­

ll!iW~ wiih <:rL. 
• loc.tl h.tr..lw.l~ and -.ttfl· 

\\ cUI? cmulatiun (~ M'~A' 
CGA · , MOA' .md llt>tculcs ~ 

• L'l2 column modes - daspl,w 
\>n ~l.ln(i;ud VGA ln(lnitur-. 

~.: tlw MVCA-tht COMDEX booth 
1431 CCI~s.u's SpottS P.l"aUont ouun· 
t.Kt ~ t~\Oo S)~~rm, In<., 108U NW 

II ~\\lc1d Ori•"\!, ~ m, tUn~ 
C'ih. (0 ~ \Sl-~h. Info. 800 uz, 
~. OrdtO 8)0 9%2-'XlSl (bt. 1311 

maxon 
t -*~.n,..trc•''~~ ""-.....,., .. .,_,....;t.,.. 
••lhCUtfll t t..-.k•.t h).l l"'( '\1 Af \\,;~ U.,4 
(G.\ •...S\ft\4. ~ .. ~ ........... ~._,."' 
("..-p. 11.•-u..•-U-.;\Iu c. •9-&M•it\-..•V"f hw 
...,t rs.r., .. ,u .. c....-w. .... b.: 

DEALEJtS ORCLEUOOX READER SERVICECAJlO 
END USERS O RCl..E WON READER SEitvtC'Il CARD 

OOS 3. t and ta~Cr. you l.lSC an argumenc 
such as 

whc:c :ax is a decimal number that ~ 
stnlS the number of 16-bytc ~ to 
be S\Signed 10 the environ~ (dw is,lhe 
site of the ~vil'OIU1letll b 16 times the 
number .u.r). 

With OOS 3.2 and l.atet • .a.r represents 
the actual number of bytes you want for lhc: 
rooc cnvironmalt. 

You· d think tba.l when a progr.llll or 
user crea1eS a secondary ~II for OOS. 
DOS would make sure that the mvinla~ 
mcnt used by t.hc shell was a11cast as huge 
.u the one you astod for in the root. Unfor­
turw.ely. OOS is noc quite so well coo­
suuctcd. Instead. by dcfJWit, it looks at 
how much of the environment is actually 
io use and round.\ thlsup to a multiple of 16 
bytes. Wilh OOS 3.2 and later. you can set 
a shell wilh the command 

:tnd adju.sa the siu of the environmenc. 
Alas, mosl applicalion progr.am thtlt make 
a shell to the oper.uin8 )>y#m do not U$C 

th_is fe31Ute. so the active eovi.roometll In 
the shc:1J is ''UY small. 

U an inherited envitonmml ~out to 
be too sm:IJI. ~~ is a kludge you can~ 
co get around the ~m. eerore JOQ.ding 
the program from which you want to ~I. 
issue several command.~ of the fonn 

••t ...................... &&&&&&&a 

&&t 1)-.&&&&&&&UU&&a&&&&.&&Uu.&&.&& 

lhen. in the shell u:sc: 

The space cn:atcd by the bytes taken up by 
the initial SET coounands wiD still be 
available after you retnO\"e the o and b vari­
ables. so you wiU end up wilh mon:. usable 
space in the IICI:i\'e environment than you 
othc:lwise would M\'C. 

LOCAllNOlMEACTIVE~ 

Two ~ps arc necessary to locJllc the ~ 
tive environment. riJ'St. )'00 roost find the 
u,·tlvt copy of COMMAND.CQM, Then 
yoo ~ ilto find the active enVtronment. 
The ~ f~ fmdlng both COM· 
MAND.COM 3nd its environment are not 
officially documented. This means, of 

111iJ PC t.WJ~~~e. ~~~a 28. 1999 lal 



PAC IFIC 
OAU ,.aOOUC 11 

ORCU:-41 ON RCAOI:A SEltVlCI:CARD 

25 CArtridges in OneJTN-
172 ~onts and 20. symbol 
sets m one cartridge. 

Not that long ago printing 
with more than one font 
seemed like it took 40 days 
and 40 nights. You had to wait 
to download soft fonts. Or you 
had to switch any number of 
cartridges in and out looking 
for the right font. 

Then along came Pacific 
Data Products. Now you have 
fast and easy, yet economical 
access to more high-quality 
fonts and symbols than ever 
before. And there's also in­
creased symbol set support 
including international symbols, 
currency and diacritical marks. 

25 Omridges in One! is ideal 
for almost any type of applica­
tion- like word processing, 
presentation graphics, and 
spreadsheet publishing. With 
19 printer drivers included, 
there's increased support for 
most of the popular software 
packages. 

25 Cartridges in One! is fully 
compatible with the HP laser­
Jet Series II, DO, and the new 
HP l.lscrJct UP. 
Pacific Data Products­
Plug into Power 

Bizmart Stores 
800--688-MART 
ln TX 817-265-2579 

;>f~ .... Ooot•·-d~o.&.,._..._ , 
-~" ___ ._., .. _...,.It 
- ......... Ol..,~OII.o ......... k 
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For A Fast 
DBMS 

Call RAIMA' 
And Start 

Screaming. 
[I db VISTA DI"' R 

combines relational e;l 
with network model dstabase 

technology for building applica· 
tlons that are so fast • 

they scream! 
Quid:l)' deyoefop faster upplicatioru.... 
J 5 ruMs fo.tter r~trinVIIrltan o relmlr'mal 
DBMS a/on~!- db_ VISTA Ill n:mains 
fast, t\'Cfl \~ :~WI ~CoUi{l(l Sll~ :md 
complexit)' inC'l'eMC. 

For ~ter progT\mming 11exJbility. 
proctuaivity. ponabiJil)' mld high 
pc:rlomlltJIC(:_.C\11 for db_ VISi A Ill and 
~o'llllt bttilding oppl ic:uion~ tl\.u .scmmt! 

1-800-db-RAIMA 
(T hat's 1·800·327-2462) 

llb_VlSTAUIIidlc~ofC~nuncn 
wurlelwi!k,CJ:I~API'LE.ARCO.AT&T.EDS. 
~Dl E~Jo. lblcc>Ptd:.ud.l&t NASA_ 

db VJS'rA Ill Spfdnco«JMs1 N<IYo<>ri: 0.W 
Mt~l. ~•liorul 8-4m: irwk~in~;. R<W!Xrol SQL 
qxry :r.S ~port •M:r. AutonuAic ta.~'l:l')'. 
~k ~~'1\"rttiJ& l:kpity, Silll:Je & ~A;. 
uxr. Corrwpklc ~Uiot• c-.sp;..bilil)'. Oln•Jl~c: C 
)001\le «de is 3.Yiil:t\k. toio ~~ 
()pmrlne ()'tilktiiS! MS DOS. MS Wllll.lo'"$. 
U!\1X. BSD. ~. Q.,'OC XENIX. Ul.TRIX. 
VMS. MAC. 0512 tm'lfVIihk. 
Mcm C Compi1mll1Upportl'd. 
I.A~ K'OM. :olo.-dl. B.ln)llll. ;\ptl~ 
'Cd't~Y!IIII~Imd>-
OOoer ~i:ID' ...,~WI to.~ NCtftiCSt L>l. 

db VISTAill"' 
Dflt•i;;~ Muaft"'fffl S)Jttm 

CORP O RATION 

..-.L~..._•->t••-"'-~ 't .......,w'"'"'M .,..-t.,.__ '- -•o.J<lw JIN >AX olD '' ,.,, r­
tiUtl•• tttt ................ ~ C "-' f"":'l' .. ~ ~ 
f't'.:"'\'\,)61 ,.............., tt~~!'\{J •• 1 ,._.. .,.~~ .........._ 
fi UZI~tU ,.,..._ flll'U'tt .:t W) .... , ..... ... '-""•.1 -._•ttt 
O $.\ ~ •J AA' .. f' ,.._ .,_ it.H'c\l ,...,..,l'ntzt• 
,...... l 1)1fU.. \lplll_._ 't .. ., ••• """" 'Wtrtl"-''0 
\.-~ ~·~:""" ( ....,,.,\......_ '11 • •1t tt w 
o~._c_,.. , ... 
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coon;e. that then: i~ a risk thlll they will not 
woO: when a new \'Crsion of OOS is re­
le3sed. Indeed. the suuctute changed from 
OOS 3.1to 3.lancJ ag~~in from3.2 ro 3.3. 
Shx~ )'Oil cannot ;~\J.Imc: lhill things will 
remain unchanged. the programs you 
write will obviously need to check for this. 
As always, then: an: poccntial dangers in 
using undocumented properties of the op· 
crating S)'Stem. 

Remember that the cnvi.ronmcnt is reaJ. 

ly ttn)emory b4ock. MemOC')' Is broken inco 
groups oC piltlgr.lph.s (a pAr~ is 16 
bytes), wt1icb are aligned 111 paro~.graph 
boundaries. 'Olese groups~ called mem­
ory blocks. Each memory block cootains a 
16-byte beadc:r called the memory oootrol 
block (MCB) for 1hsr panicular b1oclc. 
On I y the first S byres ou1 of 16 are used, of 
whl<:h the fin;l4 hlwt IU1 10ofthc lc:Ucr M. 
Z i~ llsed fOt lhe Stb byte. (TheM and Z are 
the initialsofMBit Zbikowski, ooeoftbe 
authors of DOS 2 .0.) These two bytes aJC 

critical. If you use DEBUG 10 change the 
Min tbeMCB of onc:ofyoorTSRs (an m, 
for example) and try to run a program, 

FlNDEt4V.PAS 1 ot 2 

U$!8 008: 

VAA 
•nvso'l r I'Ord; 
•nvau• : WOrd; 
anv~nuao ' Nord; 

(eddro•• ot •nvlZQnmon~) 
(&~olo~• ota• o t •nvi~ona.nt) 
{byt.U iD OM' l.lp to tfrlt doultlo II>) 

f\llfC'f[Oll Specl.o\008 I Boole41\l (tNo U DO$ 1.2x) 
VAll. 

r•Qt I rtQii~IICII 
DJ:C:ll 

lll'l'W "'91 DO 11~1111 
AW ,. SlB; cc•~ HS-008 v•roLon n~r) 
'"~(1091) ; 
l? I (Al. • )I Aim fAIJ > 1.9) AlllZ) (U < 31) I 'ZilZII ~111l.DOS r• '!'ruo 
u.n ~~c:lalcoS a• rd.oo: 

JPII>S 
rll'b; 

P~lO* qo~l>OSP4P c NoXdJ 
YAA; 

ton~, ta~~l s Word; 
lltClK 

toot t• ~ctrottx&eqlt1')' 
¥111 :.Z '::U• DO Jilt(;! II 
~ntl • · ~&N(~nt~$l,); 
rr t (tontl • 81 OA ttentl • ~ontl) rB£11 8tolll 

( t Ma -•M .... UYO DOIII) 
g•t~P&P :• tent; 
~1t: 

bib tz.sc unt a• ten'l-1; 
Jill> I 

~~ 

P~5PVR¥ ~toCnvlnUOOJ 
VM 

~ a W0rd7 
l!.!lellf 

fOR ) 1• I 20 ( GnNO~IO•)) DO 
;-r ~(ttrlYM!J:H • Sl 7tml DlCOIII twoord I IUI•n• t1olo by\•tt 
ODVl~OO a• 1•2) 
lalt.J 
~1): 

•nv!n~•• t• •owel~•: 
Pll: 

?~~u~~ 9•~•nv1 

"''" ~P~~. t•~ : word; 
N)G[N 

DOSP~? :• 9ltDOCPSP; 
~~liP a• "'11V(OOSH~t$lC); 
lt tt ~~ <>- f' 1 Alii> tltOt' 8poc~o.l.aU>OeH 18'101 onveeq '" ta4> 
I~C .. nlla•c; :• DOSI>SP•-(IICtSl'r:J>-lllpl·; 
001101~0 a• ~·•MoWW(OIIY009•1t3)J 
CCQpG~•:nvJnu••: 

bl>: 

Figure 1: The scun:e code fB&lg fcf ANOENV.PAS.. a~ thai lOcales 8le reel DOS 
erMroof'lleO( and repoos 118 size and the C:Ufl'ef1 amoo.M~t use<1 
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All the power of The Software 
Unlr:'s PC-MOS operating sys­
tem. All the benefits of both 
lndlvfdual and networiced PCs. 

Allin one hJgh-perform~ce. 
low-c<»l. mult~uklng a)'$1em. 
With no terminals and no addJ.. 
tiona! PCs- uniHS you want 
to optionally use your old XTs 
or ATs. 

The UaTcrmloal" UnNd'WOrk.• 
It's the Ideal multlu~r system 

for per~onaJ computer users. 
UnTermlnaJ monltor~eyboard 

workstations cost less than 
termln~ls. Less than text-only 
"'ntelligent 110· solutions. Leu 
th.an llbet-<~ptlc graphics 
solutions. 

An Independently operating 
UnTermlnal workstation out· 
performs them all. Wlth Iuter 

The UnTerminal 

screen relruh- text and 
graphics. lostant switching 
between single and multiuser 
screens. Running popular DOS 
applications. And m<Uing evffY 
user leellllr:c the only user. 

JUIIt add PC-MOS, 
IDOillton & keybovde. 

The Software Unk's PC-MOS 
multiplies the power of your 
PC. Why pay extra Just to get 
the boxc.? You can run up to 
el$ht color or 16 monochrome 
UnTermlnaJ worlr:statlons per 
system- and save thousand$. 

DismlMed by 
The SoftiiJOre Unk, lttC. 

For more Information. call: 
The Software Link. Inc. at (800) 
451-UNK or (404) 448-5465. 

THE SOFTWAIII UHK PC-MOS MULTIUSER SYSTEMS WITHOUT TERMJNALS 
ORCLE ltJ ON REAOER SERVICE CARD 

The Software Unk.lnc., 3577 Parkway Lane. Norc:ros.s. CA 30092. 
Phone: (800) 451-UNK or (404) 448-5465. FAX: (404) 263-6474, Telex: 4996147 SWUNK.. rc-... - .. n..,...-....., ..... u.T--.,.-~_.,._-.c:....,..__._~_.-" • .,. __ .,_.._._.."" ·ial 



Lab Notes 

FINDHN PAS ') ot ') 

ru.ct!~ keXD1g1C(b I &yt~l I Ch&~l 
&DO Ill 

tr b < 11 ~nc. -..0191~ :• Charcordt'l'l•bl 
!1.88 HeliD191t t • Cbar (Ord( ' A 'l•lt•l)); 

~lOll HeXVOrd(V 1 Wonl) I S71UIICJ 

~~· "e.Wonl t • ~x019l t(V OJV Sllil) +ne&Dtglt((W MOD $1~1i) o:v S1fl, 
•MIIXD1~1t(tw MOD $llll D1V $lf)+t.X01q1ttW MOO $111: 

EliDI 

&!Gill 
911UlWI 
writeLac ' £MVREP. Copyright 11tt eoaaunic•tiooa co., 19.9 ')1 
wri~ta( ' toar ee~lV. env1rons.nt it et ••Hoxword(envaeg)•'l.'); 
writetA(' The asze or the enviro~nt it · , envtile, • D~••'lr 
writeta( ' ot Vhie~ •, an¥1nuae, • by~•• ere u•td ' ); 
Vrit~La(' le•vLng ' • enve1ze~envin~••• • byte• tro.. 'JI 
write~( • •••• 11 geed .S.y. • ); 

I IID. 

DOS will decide your memory is COt'TUJI(· 
ed and halt the s)1&Cm. 

The 2nd and 3rd b)1esoflhe MCB coo· 
tain the segment of the ~ncr of the mcm· 
ory block, thai is. the PSP of the program 
that requested the block. 11 is slon:d io the 
u.rual way words aJe stored in lntcl an::hi· 
lecture: che segment 3GA4 would be 
stored as A4 in byte 2 and 3G in byte 3. (If 
)'OUr compiler underslands words. it will 
nonnally do the tnm.~larion for you a.utcr 
matically.) If a program deal locates mem· 
ocy located in the middle of the MCB 
chain, DOS changes bytes 2 and 3 in the 
MCB co 7.e~ 4nd will reuse char are3 for 
small things like the inherited environment 
of a prognun. 

Bytes 4 and 5 of the MCB cootain !be 
number of 16-byte paragraphs in the mem· 
ory block. Neither the MCB of thlll block 
nor the next ooe arc included in the OOWII. 
so the address of lhc: next MCB is }')')'}r:O. 

~ )}'YY is the sum of !he: scgJl'l!ml of the 
Ctll'mlt MCB. the word ot offset 5 or the 
MCB plus I. DOS uses this method to 
tr:lCe through the chain of MCBs. lt uses 
the undocumented DOS seNioe 52h 10 
fmd the first MCB. You call intenupt21 
with AH=S2~ on return, ES:(BX-2) fonns 
a pointer to the ftNt MCB. 

HOW ANOENV WORI<S 
To fioo the active OOS environment. I use 
!he fact that off~ 16h of the PSPpoints to 
the parent of the cum:nt p~. with the 
pointer being to i~f/if the pam1t progr.un 
is COMMAND.COM. In essence. the 
procedure GetOOSPSP in the SOtJtCC rode 
of FINDENV .PAS locates the active 

COMMAND.COM by chasing the pointer 
bGC\: until it points to itsclf. 

Thesoorce codesupplied here is meant 
fOf illustr.ttlvc: purpo:;es t\lld $0 ignores 
e\·en the basics of defensive program• 
ming-a foolhardy omi.1sioo fOf n real pro­
gram. For production code. it would be a 
good idea to keep count o( how many 
pointers you arc accessing and to exit 
gmcefully after. say. eight levels (I've 
never seen more than three lc\ocls nocdcd). 
This will protect against someone adjust· 
ing lhc: pointers into a loop! If your pro­
gram is actually writing 10 the environ· 
menr. defensi ve progr11mmina also 
requires that )'00 compare what you think 
is the active environment W1d the program 
environment passed 10 )'Ou . 'fhcy should 
have idcntiC31 strings. If they don't, cJCit 
immedi:ucly: writing to the wrong place in 
memory C3J1 and will 1e3d 10 dire conse­
quences. 

H:sving found the PSP or the active 
OOS. the: FlNOENV program can then lo­
cate: lhc: acti\'e euvironment. but the olgo. 
rilhm for doing so is DOS-vcrsioo-cfqlcn­
dc.nt! Pan of the information involves 
offset 2C in the PSP of the active DOS. If 
the ac1ive DOS is the rooc. the wool at 2C 
is 0 and the 3Cii\'c environment is 1he 
meiTIOC')' block after DOS. 

But if the ilcth-e OOS is not the root 
Well. then t.he situalion i.~ a lhtle more 
comple~. Keep in mind that COMMAND 
.COM is jUSt a progr.un. so that a DOS 
sbell will have its 0\\11 program c:nviroll­
ment placed by lhc: loada of thOl copy of 
COMMAND.COM. For DOS 3. 1 and 
earlier. this program environment is also 

used by the shell a-s tbe <~Cti .. -e DOS envi· 
rooment. f-or .. -en;ions 3.2 and ll:uer. the 
shell instead places a mcmocy block im­
mediately following itslelf and docs no1 usc 
che progrom t nvironme.nt. 

For OOS versions 3.2 and earlier, off· 
set 2C points to the program euvironmc:tlt. 
For versions 3.3and IIIICf. offset 2C points 
to the active environment. Notice that 
while the pbcing of the acti\oc en.nron­
ment was changed with version 3.2, the 
address in 2C chang.ed only in version 3.3. 
This is the ~ tichiod the strange algo. 
rithm embodied in the sample souroc code: 
the blodc of the active cnvironmeru is the 
ne.xt block in memory if off.set2C• O Of if 
the OOS version is 3.2; othcrwilie, the oo­
rivc environment is pointed 10 by 2C. The 
block of the active cnviron~rentis found in 
the procedure Getenv. 

Onoe the environment bas been lent· 
ed. FINDENV uses the environment's 
suucturc to dctemtinc bow much or it is 
being used. The strings are ston:d with a 
single ASCII ttrO terminating cadi string 
and with a double ASCII 7.tro at the end of 
<ill string~;. Th\&S a $C4IIl (or a double 0 lcr 
cates the end of the: used piU1 of the: envi~ 

Having found the PSP 

of the active DOS. 

FINDENV can then 

locate the active 

environment. 

ronment. An MCB calculalioo then finds 
lhe total length of lhc: block and subCJactioo 
gives the amount f'n:e. 

Admitlodly. the DOS world is liJcc the 
Wild West: there arc lots of outlaws 
around. lrxloed, though out purpose is be· 
ni&Jl, our own anempc to elttend program 
control over the active environment is in 
and of itself outlaw behavior. But despite 
this fact-p:thaps e'ocn because it is wr­
bowr-il' sa challenge that I'm sure many 
of my ((_Jiow progrnmmcrs will wunt to 
Uikeup. e 

Barry SitnlHl is a profe$St>r of mtuhmwtics 
and tllMrnical ph)>jics at Callech and vi« 
prdidtm tJf tht: Anvrlt•tur MaJht:maJirol 
Socltty. 
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30·Day Money Back Guarantee 
Absolutely Positively No Questions Asked! 

THE POWE . . 
ACCESS Is thl' 

centerpiece of your 
entirt computer-office 
management 5y!>tcm--to 
reduce your workload­
incre<lse productivil)'· 
At 3 price you havt.' co 
s~. But more about the 
price later. - Firs t, 

THE FLEIIBI I Y. 
The ACCESS is custOm· 
built to li t your m:c:ds, 
your work style, <~nd 
your budget. Your hilnd 
a..~semblcd system 
Is put through 
:~n exhaustive 
t« hnical • 
checklist and 
bench-tested a -full 48-hours. 

ACCESS Turbo XT /1 0 
• S.~ ~ 4.77tJOMtu. PnnQOr. 
• 512XB RAM u~bk to 640K.B. 
• E;sht 8·1xt sl«s. 
• On4: p~,~~ r.Mo~l. •ncl g.unt port. 

102-M-)t .. A,... Aylc c-nhan«d ._rybo.lrd 
• 360KB 5~" OopP')· disk d ri>-e 

Four \~ llctgln dm-e oo~. 
• 150 walt h•gh ro~pa..-lty f!OI''('f "'ppfy. 
• IBM XT comp~tlblt SRSO BIOS. 
• Clodt~dM with D~u~ry IHd;·up. 
• l YeaJ lll'l\ltfd Warr&nty 

$539 
Vldto ancl tflrdwArt Coni~._; 

XTflO I FloP9Y 2llMB-MIN 40MII-2b 
Morlo so.~ $N9 $1. l29 

CCA $3N 511)9 51.319 
£CA SJ.Ol'9 SJ.299 514-99 

ACCESS 286/12 
• 16-bit ~ 6JI2MHz Jlr~S« 
• 5121<8 RAM expln1Ub6t 1(1 4~8 
• Eight slol~ (6-16 blt, l-14 bit) 
• One pM~Tit>l. SHidl • .tnd g.ttne pon. 
• tOMa1y ' 'A,... Myle f'!llw.n~ krybcxlrd. 
• 1.2MB Hi-dt!nsity 5~" floppy drr.~ 
• Fi~ ~ hei~ht d.m't' ~)'5· 
0 220 W~ll hf$h l'~r-11)' JIOI''f'r Suppi)'. 
• I~ IBM AT <omP£,tlbte. 
• OodiCalf'ndar "'ith Ballery &d:·up. 

$895 
286m »f~IM ~f8..28ms SOMIJ.~ 
Mono $1.299 SU99 Sl,h99 
EGA 51.999 St.i'99 Sl,999 
VCA 51,699 St.899 $2.0'» 

JHE 
0 FIDENCE. 
We olfer what the 

competition doesn' t- a 
3-yc<~r limited warranty 
on pllrts. free technical 
support and computer 
consultant to ll-free 
''hotlines' ·-where 
you ' ll receive denr 
answers to any 
ACCESS questions (go 
ahead , give us a try at 
1-800·233·8950) 

T E PRICE. 
l(eceive no t only the 
amazing price but a 
full 30-day money 
back guarantee on 
your first system. 
No questions asked ! 

ACCESS 386/16 
• 32-blt 80386 8116M"Job. Pm«'UUT. 
• 1MB RAM C');p.tnd.lblc to 10.\AB 
• Eight m.s; (1-32 ~. 5-16 bit. Z-8 bll) 
• O~W p..r.Uiel, ~ri81 end ~tnt port , 
• 102-ltey " AT" style ~a~~~ keybc»rd. 
• 1.2MB Ill-de-nsity 5~" flom• dri~. 
• Five \'t height dnve ~Y" · 
• 220 ...... n high ~;~dty power suppf)' 
• l'~nb Comp.ttible BIOS. 
• OockJCnlet1d~r \0\•lth S.tt~ry U.Ck·up 

$1695 
386.' 16 0.18-lBms lmf8..28m 159t.fS.28m 
Mcm S2.m $1.499 ~.099 

EGA S2.599 Sl..i'99 ~.399 
VGA S2.699 S2.899 ~.·t99 

Computer Mail Order. Since 1981-Low Prices, Large Selection, F~r Ser;vice. am .... 



Your Low Price Leader. 
MONITORS 

CMO HAS n1E 8£.ST eo.,aLU Nctwodc sr- A•4dl 
SOLUTIO' S TO \01.11. ~lUI Tl· 266/llblll: ( 2MII) tlk Sav~r. Vldro 210 ftt.u TTL Al'llllbn m 
t!SCk o\tl'UCAnONS. IOMH.t 'SilK Worluurians, Vieiro 410 m Monocbromt H5 

1!A;' 
Ar("(r('l lnr~bcr, Li»ded Nrrw.ue, Caloor 1}2 Pill VGA m 

lk.1\ly 10 T11m ON! Col.oor 6}2 H. \'GA )19 
• ASSe4.U:O • nsnD • SmmScl n 735 MultiScan 4.89 

• C011FIED • 1280 1 S .. lh·Rn White 699 
+ U.a (-tOMB) wd·l s s.m ContcnloM 
6 U.a <-tOMB) Lc-od·D 8 ,799 Sln~e P~ MonachrocDc 699 

II yuu ore l.1<rlol"~ fur • 8 User (-tOMB} Lnd·D 10,)00 Ow ~ PC t6 Stuck 2399 

l.omple1c Sol•rion, ,,..r tnunccl ACaS5 IOlUh WkSu. 69j =;o:r m "~' ~ 
~ or :O.c""·olt.l•i pc~fah~n N-ll N«wan 76M719 ... ~ ~tsqUArc VGA 1-+9 
C.ID ~Sc'il\1 )'OU I n cJ<'ilgJtlnS )OVI ELS 'i· lM• l,e\-.:l- 1 S'-+9 CM~762 H~ CornpiRGll HO 
mwlll ra<r J)~lcm \\ t cMftgllrc ELS Lcvcl·ll V1.l) l,l99 &CM515 H" RGll An;al~ 27'0 

1r-.1 ~~sd proYldc on _;01ng Ad-·. NETWAAE 286 Vl..l) U99 9CMOS3 H" Hlln eGA ))0 

~IIJif\111 I f(ll a fuJI liflf' o>l SfT t-"£TWARE 286 \'1.1) ~i99 9CM082 W VGA DI,.,Uy )~ 
MltsaiJishi 

ct•'"'~"K ,.,,c ... ,.., " " "'Ji t OfcJ.Id XC- Ii iOC H' EGA Olspla)' )i9 
Jnd ((III~U\11~ r«>thl \ h \Ill h PC."'er Adap«r Cmt )39 

SUM.ml Micro rr- XC-IU9C W PS/2 VCA H9 
~~ S·&l Ar<ntl PC rds 179 ()brQO"dScan 1-.~ 01\pU)' i99 
N.tdl Wwo'wy 16·811 ~~~~ lloQrd 399 N'EC 
}(- Wuoma Olfl.,. Tlaltl M"hb)-nt V. ~ 
fopt n-~ &·a.l Ar<n« 1\Qar~ 129 Multh)m 30 VGA 600 
SCO.ll'ab llan 16·8il Artn~ ~rd< 299 hcbnl k G ....,_ ~ &·FI>rt A( li\'C Hub 299 PS-1272 12~ m MO"' 80 

~Mimi Systc.s MCA Elhcm!1 Roards }89 ~14llEG t•• tbP.c, EGA 359 
n.- Conrad ~1472 lt- m ).1aoo 99 

Our ACCE.'iS fAmUy or &..~. 8·611 Ar<-mt 8omb 179 J>a.S$-tl H .. VGA Display 299 
&0286. and &0366 ~d IO·IIh Atm« llo.lrm 329 Polaro6d 
computm (tn be oonG&o,al(d 16-P<In Aah't tlub 795 I"AI!1lc PI~ 2199 

MOUnd y~K~r n«cis for To~ Sd.ko 
T o>JK fo• DOS 2.1 119 CM·l4i0 1_." V(jA 00\play Ol9 'llo'O:buliom 1nd file )('IV(D T:l: lor l-110( 149 \\'yk 

Ask I!:S how to d~tsn tht I ~ S<•nn Kil ))9 \\)x-30 11" A'SCll DiJJ>by }:til 
ACO:SS lflo/ 20 Towu (slwen \~)"K•SO 11" ASCII Di~by }99 
below) around your IXC"tO~ng W Gifl1l Oi~CIII Zorich 
and/or mulii·II$Cf .-pplxauon ftlwrC~rd \1) H9 2.H-1·1190 H • \'GA Anal~ m 

• l l-tn1 8031!6 &l 2f»Ul: )bur Sy<r~nr 8.Hl\1 
• I MB 32.-hol PRAM •ui>-)"''NII ~ap_andl.b~ I<• 9MB 
• E•.:llt )lilt~ 2 >2·bll S 16-bu, 1 6-hll 
• 8MtiL bu> cto<k. """'' loll( )(ltcu bl.: 
• .Supp.m:s 80367 Mach Copco«»((r 
• One f'l!'llld port itnd 1" '0 >CN1 port>. 
• lOMitr ·Ar ~yk CJlluN:t<l l:t')boUd 
• I 2M8 Jlf-dmmy 5" • tlopP) dtSk dnv~ 
• l wr ~~ bt~Shc d1l•e bJ.)~ 
• \\'oltm ()q(iul I I lntctlr.l,.c du.! llopryJbJrd concroll(t 
• l(IO "''J ll hot,h ~.J I'J(II') p()"''CI )Upplv 
• COMPAQ eomp.11rbk J2~ U!t<r ihul COMP.o\Q lllll 
• NortOIII S1 P.Jung \ ' 'I 0 US 
• 6•1< IIIOS.. )('!UP ~nd dr"$"11)(K Y11141y burh·rn 
• Cl~kfCJicndu Wltn 11.\ucry 6l1Ck•up 

~em CoaJlprations: 

, . 0 
~-- ~)Qo,.J:Jt., I S4M8·U-

j.l.>ft• ""'~ DUtil Jl.,..O 

u' '- Hl~i n.-
\'GA HD'19 u:~ 

_~._49Q 

v 

'Oiii'''4*1Qil•M·1;1•1J) 

-

suo 
1tjO 
}99 

149 
I 'IS 
149 

179 
lJ9 

Computer Mail Order. Since 1981-Low Prices, Large Selection, Faslj~{Vise-
1 ' 



Call 800·233·8950 
'L'tr''@l!·ll[e!fAj 

1100 I!Jud Wtmal S 99 
l~OO &ud Exlmu.l 159 
liOO llaud Ext. w/M.~P 1 2.69 
~ 
e-~rrom H+ HOO B:lviS tnt ti9 

llayn 
~nu.nModfm 1200 &ud li} 
SmanMod«n 1~00 Baud +I O 
lnltf 
110011 Cl.mK lmw~J~I 169 
f'S. 2 240011 l~trro1l 2~9 
l tOOO: l:.'lnNI 199 
M•rau 
M 1100 Fa.c~lmlk W9 
h'""'1011k 
t:F- 1-fO PJIULx 899 
"*~ ratpknb 
1200 n.url lnt~llUII 6~ 
1700 BaurJ Stlll'ld AI~ &+ 
HOO ~urllnktall ll) 
SMrp 
r-o.uo f ltOimlk M.Jclrlnr 699 
'the Co111.plct« PC 
Compkt~ hx +800 Boud 25Q 
CO.-rrpktc AM'•~rllli ~chl~269 

.U'T 
On\\) 1& Modd ~ 888 
I'Ttmlum ll!c> ,_1odd 1-Kll\ 1990 
Compaq 
Ors)(Pro lilt> M«<d 1 to99 
Sl.T· 286 lllp«~p •0..\18 HW 
I.IM 
I'S/2 Model·.30• 286 20.\lfl 1999 
1'!>•' 2 Modti·SOZ lOMB H99 
NLC 
ProSpetd & Uhnalltc lflCJ» Call 
Palla. COllie 
S.~lnc~~ PJilntr IMO )91) 
T~M 
Tl200 Owl ~pp)· ~So~c'kllr 1'111 
11.!00 lOMilt»clolu 21Cl4 
I I oOCI l0.\10 1116 3199 
7~1l1th 
MlniSI"""l I M8 l.I.PU>c' N!!W 
Supcr~r1 6; Sutxr I'' 2S6 Call 

~1000 9.f'ln Oot·~tu:nx ~169 
All~n H l+~n l-Lu.btd 319 
P2000 9-f'l n 2»: ps ll<l Col oQ9 
1'2100 9-1'1~00 (p!> l)(r cot 1009 
LPX-600 Lucr Pnn((r I }9Q 
arocha 
M•l T09 140.:J». 132 Col WI 
M·1809 ~I» 110 Col. )09 
M•I824L H •WirT 80 Co>l 1QQ 
HR·10 l<kJK l}ll,ywhttl ll9 
HL.-111~ Printer tm 
{~ 
1)C.SIO 200:1~ 1!0 C.:ol I 19 
FX-s'o 16-kf« &I <.ol H9 
FX-10~ lM<fl\. 1)2 (.<.ll <.~11 
LQ·SIO l80<lJS. l~-Wkrc l21> 
LQ-8~ J)()q~. H-W•r~ ("~II 
LQ- 1050 3301:!»- I J2 C<rl C.:~ II 
f.Q.lS50 500 Cfl'o. 2-1. \\'orc C..ll 
H~PJKbrd 
Thin\cjC1 221) UO 
PliO>ifi• l).ln.Qne liP h'nt 17'9 
PJKtfk 1·2·1 HP-1 f t.ln'rlorv U\1 
NEC ' 
PUOO Pin,.n:n H·Wirc }'N 
P5200 Pln,.llttr 26Sqb S 19 
PHOO f'lnwnttr l lo Col 1169 
lC-800 ~15mpt LlW'r }!9; 
Okibl.a 
ML-171 IIW\1». 80 U>l l QO 
Ml· l82 Twbo 220.:t» llQ 
Mt...Jl.O 30Ck~ 60 Col )50 
ML.- }01() 270\:p.. 11-\\'lt.. +W 
Ml,..}O) 1')0.:fli" H-W~ 10~9 

hnuo.Uc 
KX-Pil80 19lcJ». 1!0 Col IIH 
KX-P119 I Ull.l:fX. tlU (.{II H9 
Kll.·f'llH IOl<c>-. H-Win· l09 
KX·1'H50 l.J,rt I!X>V 
Sci~ 
SPIID.U\1 160t~. 9·f'ln 170 
::K-lOOOAI lOOt!)>. I l6 Ct•l JOQ 
Star MIC"ffill~ 
NX-1000 HCicp.. o.pon 10) 
SX-2+00 li-Wh~ I ilk f)' ).+() 
T o;hlbA 
E"ptl:~ \\'rrt~r lO I HIJ 
Ex~ >Wnl~r HI ~11> 

Chlnon 
OS. 3000 5.:.ul ncr )I)Y 
Holl~ll IIHU. 
901111lPAI) • ll"~l r TJb )9Q 
~~A "·Pen A616 l'toll<r 'JW 
t.oait«la 
Ntw Lot:itn h M Oll)( ,_,Q 79 
Sl-JnM:tn 1000f'1 l hR~ 189 
Mk~ 
ScNl or nu, ~~ It<) 
M5C 
fC Mowc o9 
S.amaGnphlcs 
Sumnu.Skucb + 12"xl!' 399 
The Coalplm PC 
Co>mplctt K.ondX:on I>) l'.r);f 161) 
Cocn1llttt Fwl Pw «an"" 'iN 

,; I •· ... .,. '-......,.... • • • ' 

. .,. ~r-:lr.i~ 1"1,....,,...... ___ - ·- -- ~ 
• • f I t 4 ~ .. ~ IIIII ~ ~ .. • ...... ' , · "4 .:, - • • 

Epson lQ-950 
24-Wire Printer 

STORACE DEVICES 

Alclo\ P..IJ.~'U!ur Hb9 
A,.IO:II·T•t~ 11&..&-.: 1\' 1')9 
BlOC Form 1 oo~ ~~ 
8orlucl Qu:mr(> I W 
C~DCnlll'l. PC· II ()pi liN."' UO 
OAC.f.ASV A«ouncrns: 6(1 
Oala54o,.. Prof•wnm ~- 1tJ 
lkln"a hr. Form t'J9 
Sdl <iciiCftliool F;xtbcl(t <t •JS 
FoldlaM + ~~lupno(!ll IW 
lJihll& Q'.Jicbll }3 
l..6na$ 1-!-l 299 
M~ M.ll\ll;llljt Your Mont') 119 
Mlcrwo• ~b<>nCapy + 10\l 
MICTOI'to Wor~S••• ~ ) l'Q 
Microsoft Wmdo"-:. la6 70 
P.tpcr&lck \IP-Kinnrr + 119 
Pfttr Nonon Ad\ l.,.lh11~ Ill) 
Qwo~k 0 1--SQ\'ltw 1. 01. llO 
S1'C: hi ('hoillcc- ~ () 90 
SPC; t'rolf'<.tQoll.ll Wrllt li<J 
Trndla~ ~~ onk .. $11 
Wofll~ct ~0 21Q 

O¥cr 500.000 ~d CII.StOIDC'D 

CIC 
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Nothing travels easier than a 
FOCUS application. PC/FOCUS Is 
the PC mplementauon of Ule 
workfS 'eadrtg Fou11h Gent.'l.uon 
Language. plus a complete and 
powerful database management 
sy~tem. 

In adOOOn ro MS-DOS. OS/2 
a.'ld afl maJOr LI\Ns FOCUS also 
runs on 18M malllframes. DEC 
VAX, Wang VS and most UNIX 
~ems 

Ci!p.Wie of telcltonal JOtlS and 
un•versal data access to every 
rn..1pr database tuflntng on any of 
those platforms. FOCUS 1!. 111e 
pcrfe<t development tool tor com­
pany<r«al ClOSS j1dtform applt­
(at•ons and for dowtlSIZtng or 
upsurng app11catrons Wtlat ·s 
more. 1t ·~ rea'Jy easy co usc. 

F01 mote snfOt'matJOn on ~pl•· 
canons Chat travel vvetr. can or wme 
lnformaoo'l BUtk:!ers.. Inc. 

PC/FDCUS 
Information Builders. Inc. 

1250 8to.le1..vay. N!w )bfj(, NY 10001 11171 716-4433. Exl 3100 
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Sending someone an MCI message is 
easy. Sending him a spreadsheet file ls 
anything but. If you don't M\'C spccialw:d 
sOfiwan: like Lotus Exprrss, MCI can't 
handle your spreadsheet ac all. And mo­
deming a binary rile dirtttly to a.n()(her 
computer can become 3 humbling 3nd ex· 
asper.uintt e);perience. Fi~t. you und the 
recipient mu81 tUTantte to the l:w dte.'lJI l'or 
., common setup nnd tr.msfcr protocol. nnd 
then you must properly synchronize your 
send with his n:cch·e commnnds. If nny· 
thing goes awry-which is oficn-50mc:· 
thing like stage fright ()(ten l'tt~ in, ~· 
cially when h's alongd~<:all. 

Why 00( do the obvious thing and get a 
copy of Lotus Exprtss so that you c:nn send 
binat)• files over MCI? Many people I 
lcoow sw~ by it-but jl.tSl 3.~ many swear 
at it and ea.n't gel it on· their mtld'llnes f~t 
enough. h' "m:merofperoonal ~lyle. 

'flle pr.tehcal problem with usmg ex· 
pr~ss is that both sc:ndcr and receiver must 
use this prognun. Lotus E.:rprrss employs 
MO's proprietary Mail l.ink protocol for 
uploading and downlo:ading binary files. 
Thetefore. you must u.~ &prt:ss co down· 
load a binal)• file uploaded with Express. 
Mtn<>,'Cr. the speCialized Mail unk pro. 
tocol built into Express will work with 
MO only. and not with nny other e·mail 
service. 

DE.OUOSCR.COM, on theot.herh;).nd, 
works with all <:·mail sc:rvioes-including 
MCI. It also allows direct uscr·to·uscr 
ttnnsfcr.;, if you wish. DEBUGSCR works 
b)• COO\'Cning a bin:uy file int.o an ordinary 
,\ SCU text file you ~ send without otny 
ttnnsferprcxocol. ltsrcal beauty. ho\\'C\'Cr, 
is th3l it docs not n:~uirc the rttipicnt to 
M\'C 3 oopy or DEBUGSCR to n:oonven 
the te.Xt file to binary. All he needs is the 
ordin:uy DEBUG.COM t.h3t comes with 
OOS. (& C3reful not to confuse the simi· 
lat names used in this:wticle: DEBUGSCR 
refcn to the PC Magtd~ utility presented 
hell:; DEBUG ref~ to the DOS utility.) 

The easi~ W3Y to get :s copy of DE­
BUGSCR.COM istodownlood it from PC 
Magl\'ct. BS explained in the sidebar ··o& 

Utilities 

Easy Binary File 
Transfer Through 
ASCll Text Files 

• With DEBUGSCR you can 
sond .COM . . EXE. and 
other binary files over MCI 
and other e-mail services. 

BUGSCR by Modem.'' The assembl)• 
language ~ource code. DEBUG· 
SCR.ASM. is printed ~and av:ailu.b&e 
from PC MagN~. U)oouprefcrnoc toworit 
with an assembler. OEBUGSCR.BAS. 
also listed hete and on PC MagNet. will 
automatically ci'C3te DEBUGSCR.COM 
when you run it once m BASIC. 

USING OEBUGSCR 
DEBUGSCR converts any PC ftJe (up to 
60K in length) into an ASCII text script 
file . The script file contains instructions 
that cell OESOO how 10 te-ere3te the orlgi· 
naJ file. DEDUGSCR can ev-en c~te n 
script ftle from te~t tiles. thougjl•t was de· 
signed to conven binary files, such as 
.EXEs . . COMs, or Lotus 1·1-J work· 
sheets. (l n point of fact. I first created DE· 
BUGSCR so I could send copies of my 
progT:lms to PC Magtl!in~·s editors. It's 
wocted so \\'CU \\'C thought you might like 
it. too.) The script files created by De.. 
BUGSCR C3t1 be easily transferred eloc· 
tronically as onfinat)• I.C.Xt fLies OVC1 MCI. 
CompuSen'C. or similar data services. 

The syntax for DEBUGSCR.COM is 

OIDIIC05at tUn~.: (/8) 

whacfiltS[Nc is the path and name: of the 

(usuully binary) file from which DE· 
BUGSCR will <:n:3le the script file. The 
script file will be~~ in the same direct()t)' 
and ha\.oe the same filename. exoept that it 
will llii\'C an .SCR eJttension. Let's ~p­
posc that you havoc PC Magazin~·s ut.ility 
TOGGLE.COM. which n:pons--and lets 
you change-the state of your C:~pSLock, 
Numt..ock. at1d Scrolll..odc keys. ~ored in 
your PCMAO direetOC')' on dm-e C:. En· 
tenng 

will create 3 script file called TOG· 
Gl..E.SCR In the PCMAG directOf)'· The 
~ ~'ript file I shown in Fig\lre I and 
i ~~>' for immediate uploading. At the 
end of the :ICript file there are instructions 
for the recipient on how to nxreatc the bi· 
nary file . 

If you wish. you can 3dd to these in· 
structions by cditins the script file with 
your f:a,'Ofi&e word ~r. You mlght. 
for example. want to add an c.xpbnation or 
how to usc: the utility if the binary file you 
arc sending is a progmm. Just be sure, 
howe\'ct, to save the edited :script in ASCII 
text format . 

If )'OU regular!)• send to somcooc who 
knows how to re<rca~e your binary ftlcs. 
on the other hand. you wiJJ probclbly want 
to suppress DEBUGSCR's message. 1be 
optional IN switch s hown in the DE· 
BUGSCR syntax line above allows you to 
do this. 

You'll find that DEBUGSCR scrip4 
file.\ :are approximately 3.75 times as large 
a:s the.!r binat)• originals. Thas is 00( a stri· 

NO'I9ASER28, 1999 PC~E ~ 
al 
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TOGGLE SCR COI.tPLElE LISTII((; 

" 1'0GQI.I. cole 
I MH tt te II 54 CP U U • 4C U 21 ll 21 ll 2t 2t n 
a Oll'l• u u u ,. u 21 SA n " " 2f u " fO •o 
.S lUI 15 61 ft ll II 14 ft CP n 7J 21 .-1 cP U to lA 
a tnt s1 ~, u 40 " " u 1~ n •• u 21 n 21 tA u 
a 1141 '' ff 11 Sl 12 CP ?J Ct ,, C$ to t~ 24 ~ to I~ 
J lUI ss:n u n n lA 21 21 s• 41' n t7 cc: u 21 St 
• :1•1 21 Cl 1e ZD fl 50 21 51 21 fl 1C 20 fl S~ 21 51 
I ~71 U 1J '7C ~ 1~ So IP lA H liD tA 21 2t U 21 43 
• 1111 f1 71 ,, ~ ,, ,, •• 21 21 ,, lA 2t 21 24 21 21 
I 11H 21 21 U 15 CO 4c: CP U 4~ U 21 21 ~I "Sa 2f 21 
a ~ n u 21 ,. 21 S1 n n n " "' .c: " u •• 21 I llM lA 21 21 24 4f f& ID lA 24 41' 4f 6&' lb tA 24 .. 
J I let ....... a C:t JC U tl H a,e 'JO 21 t4 .R )C t O 'H 
~ ISDI. _lf X U 14 11 lC lO 14 ~ ~ It M ... 11 to 21 
I lUI -' l l .cc: CD 1l ~ 24 Ill' 14 11 Jc:, n H tc: 14 2t 
a '"" x u 'it " at " x o , or " :~c ?V~t ., » 

~._ •a•• ,, .. u u •• aa C'\1,.. D4 ar ~· n t7 .. ·-. • 
a 1211 M ., • 11 1 1- eo 21 ~ " • l ' .11 co u at " 
a t:z:tt •aa 111 " M '' a ta 11 c:o ts '»4 , , u u · t tt} A4 
I 12SI ft Q A1 tS C:O 11 M U .a IS tl A II 4C CD 21 
I 1241 loA It 11 U 14 U 17 H 74 eJ loA -:14 11 M It CO 
• IUf 21 C:l 
1101 

l1m . ~ 
Q 

,If J01 ... ve ~lOIIdoed.. ~b.la .ae:t!,pt. tUe, ~· 
11111 ce"pb~ ~A{ce~f.OM .... , Ud t...,..• tn 

I , ""100 < ti,...,... 
~ t1-.. W.re tU....._ 11 t W - ot c.b1• •el',lpt 111•. 

::!:': • • • 
~ ... . . 

FigUre 1: This sarrl)le $C1fi!Aie tor PC l~'s shon TOGGlC.COM uthtywas created by lhe 
DEBUGSCR pt0g'8t1'1. DEBUGSCR 8111llm86Cal~f net.Jdee m1n.don9 for te-etea11ng 1M t*laly lile 
811he end of tne aatpe lhallt 1m created. 

Btrwy~ .. z 

Blneryhex 40h 5Ah 

Split ..... 04h OOh OOh 

Add30tl .... (ASCft ''0'1 

Add7H 
rMUit• 3lh 
(ASCIIT) 

0 

OIJ:> problem ior ~ blnaty file Ct:l.n.'l· 
f~forc:~amplc:, Iiles ()( perh.1ps 20K or 
less. for larger files. you should use the 
PC Maglllillt> utility ISTCLASS or LofiLr 
Exprns. Indeed. )'Ou'll probably ooc be 
tempted co exceed DEBUGSCR'sOOK in· 
putlili: limiwioo, for the scnpt file output 
would be mon; than 240.000 byt~. And in 
that cu.sc. Federal l.!xprc:ss is probably 
cOO!pcr. 

DEBUGSCR script files don't do 
chcckwms or include any other error· 
ctle¢king as do WI us E.rpr~ssor X modem. 
ICs rcall)' not necessary, however. When 
sending a script file. you can see if noise on 
the line i.l spoiling the tr:msfcr simply by 
nlonltorlni the Uf)lood. If it <kl®\'t go 
:~moochly, che columns or the ~'Tip( will 
become lrregu l~r. 

Ac the ~iving end, before rc:-cn:ating 
the onginuJ binlll}' file. the .scripc file nx:ip­
icm must edit out any C:lp(Un:d communi· 
C!ltions header. such ~ the TO: he:lder ch:u 
pref~ MCI downloods. ;\ny messages 
that appear :ttthc end of the C41plurod $Cript 
cnn n;Jn3in. ltO\\"e\'Cr. Wheflthc: 9Cripc IS 

processed by DeBUG. DEBUG returns co 
the OOS prompt when it sees the l:tSt in-
uuctioo. Q for Quit. ft never sees ~my~· 

maining n()(e . 
Aft~ rc:mo,•ing the communications 

he<Kkr (and saving in ASCII). the nx:ipicnc 
chen n:<remes the original binsty file sim­
ply by redinx:ting the script file co DE· 

8 

Olh 

Olh 

E 

f9n 2: ~fie 4 bytes of Chis EXE blnaty Ale 8Xa/'ll)le Into ASCII hex 6 a~ process.. The value 101'0 (3CI'I) is added to~ byto's ~ 
and the resuna an placed In separate byl.ee.. n the result IS greater Nn 3911. an acl<ltio08 7 .s adCSed to p!OCiuce the hex lliJtl'lber$ from A ttvough F. 

l!m PCMAGAZ.fE NOVEM8ER", t!le$ 
Copynghted matertal 
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DEBUGSCR AS~l 1 o! 2 
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DEBUGSCR.ASM: The wembl)• l&ngu8Qe ~roe code lor OEB\JGSCR .. ()()M. v.tlietlklrM bn:uy ~~~ iniD 31 ASCII 1o1m Ul;tt COV'I be lrOln~cd 0\'Cf 

MCI and !lub!equenlly reooi'M!tted eo i~ori9ral lcrm using DOS'!l DEBUG. 
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-..-. ..... ••'-•• , . ..,_. . - Cll rw CWII\.C'f ~~ coet M ..nt•• - ... ..... .., .... - - ,_,..u. 
ca&4 ::.-::: ... ,.~ --- I WiU.._.. .all~l.M.. - Cll . ..... '\oW" ......... "---· · - a.• -cau. 

_ __ tft 

~""· - ··- tC'l-... ........ '"•· 
·---··~--------····---1 ..,.,_.,..... .. - .... I DOlt "'lA' • U &*1• - ... - ~" ... ..., 

"" -... 
~ I - ... I .... Uooo- til•--· ""' " ...c:a,-.•, nw.. 

cau. I•I-.Lo7 ., lei,_ "r - on • l t• - ... - ..... ~ . ...... .........,..,. ,::'-- ....... ·-1·•· "'""' 

ouo· 0 input. foreltample: 

where Jil~ntJm~ i the n:une of the script 
file created by OEDUGSCR. Voilia! 

in a:s few linc::s ~ pocssibJe. Short line ·, 
such as the R. W. and Q commands Ill the 
end of the DEBUGSCR script file. nor· 
n\3lly would be put all oo one line. Thi$ 
CIS· impo ed formaning can be sup· 
~. howevc:r. by placing a pi)OC a.:s 
the ftrSt character on a line. DEBUGSCR. 
thcrdore. indents c:ac:h line of the script 
wilh a space. just in case yoo might WMtto 
uplood to CIS. The space chlll'ac:tcr is ig· 
noted by DEBUG. 

one additional complication for DE­
BUGSCR to overcome. DEBUG won't 
write a file with an .EXEcxtcn.~ion to disk. 
Without going into details. DE.BlJG ~ 
thi' 10 protect you from writing O\'er .EXE 
header mformiltion. If you try to write an 
.EXE file from DEBUG. you·u get the el­
oquently IJICOI'Iic rnc:ss:I8C EXCEPTlOtW. CASES 

Users of PC MagNet and the CompuServc 
Information Sctvice ha\'C protxlbl)' noticed 
that. unleM spccaCically told Olherwise. 
CIS willtJ)· to (Oilllllt uploaded me ~gt:l 

EifJ PCWtOAZINE NO\ISo'8£R21. 1oeg 

File$ with 31\ .EXE cxu:ns.ion pro"idc 

!lt ar.cS IICX fU•• c.a cnot. b* vclt.un 

Fortunately. you C3ll trick DEBUG into 

L;opyrighted material 



Utilities 

OEBUGSCR BY MODEM 

Th.• rn~j!f\lflh ruhh•hcd in /'( 
\lu~.m· .11.: .a\.ul..t.bl. b) m"<km 
hum I'(' \l.at"' .:L 

T 1'1 cltY. nlt,_,ll OF R I Cl ~(. R 
.CO\t.lo>f\>ll tn P(" \f.•~'•'l I OICI 
GO L 1111111!." '" d•~''4.' l'f.: 
\lAvA/ I 1: U IlLII ItS rromlh-: 
cc>p .. .._,,u, cl~o.-.t f)ll(.t.(.'f L I ll I I \" 
1>0\\ 'l.O ·\0 I nun rhc nc'l l.tllct 
the hkn.tlll~. tlu:n ~kt-1 Ch•: (If~ 
fntm lh<l"< fW\""'~01\od. \11\W\'t" <' I 
to 00 Y ll \\I II TO 00\\ ' · 
I.OA I)~ I "'' t-.Jttcr h"c.: th..·u ;111' • 

kl llfU\<'\:\ll,. ( lll "'-.:a'"'"''""' .sud 
cl~.>wnlu;ul 111.: Ill. 

y,, .X"" I"C \f,l~'ct . ""-"~ ~1"11 
tntmumc .tttnn' '"r'"' ->1\' lnr l"llhcr 

liXIm I 'tXIhit, r-•r'4-.;(otkl, 7tl.lt:! 
btl,, c~c-11 p.lfll) I \top fill lttlll full 
dupl~\ 'I vu LJtl u~ 1111\ Ill "'"''' 
llt.Ut lAlii l~e;.sl :JnC" phuliO:' I IUIII • 

h.•r- tndudtn ,. nn,llon. (nl7t 5-J~ 
179f•. ~ .... ' • .n.. (21.!) .:p :...~2C) 
Cht~u. 1 \I ~I l.ti_\.().\Jll: c" S.1n 
h;ul~l>'-''· 141~) Y$fl-411H , l uhthl 
tho! IIUIII .... "'f n~'l )OUt c.ltJitnr 

"''h~n~·· :afte-r ynn h.t•c .. uh 

~""""'' c>r hw 1 ~~ ~··~ -< .a; 
\OnriCt;l 'lll.llh P'( \f.l}t:'\Cl 0111<1 l~f\o' 
(.;(} PIIO'I-.S hlf Cu,ltlfu, .. ~~ 
\IW, ~.Jfii"'UUo >JIS·I\11'.a'l Ill Ofuu 
,Jflll Ullhllk IIJ.: t lllt.:cJ \WJ(' \"llfl 
16 1.!1..!~7·M Sll. 

When \lOCI Ullrii!C'O I "tlh Jl(" ''""' c1 ~ ....... nrl·<' \uhd·IOI\ I 
'A \I f I'RO\IfYI . <'111\'t C'JS \t1hc 
L'iER II) prompt , cntct 
177C'Ol~<MXI l:.itl•"ff'(' \I \G'f.l 
Jt the r \ SSWORO l'"mtpl .uul 
ZIOO!IIJ11l.lllhe FNTrR ;\(iRI F 

"lis·' 1 t. \llli!.R l''u'"''' 
'I ''~~ d!'lt t 11<1\l' tv 1!.: .a m~m"-: 

ul C:utnpuScn<' lu u~~c'' 1.1(; \iro~,: 
' .!I. II ~-.'""' \1.2.~) .all ltCJur 101 

I.!<XV1.Jitl I~ "'-'"""" • .mJ to (elf 
.31lCI·flr<., \.t,t \l.i't~...rcl \I\\ '" 
.\1Jl\'11C 1 1:\Jlfl..._, llocl'<rt'~"';snt' 
c.tn l't" ~ lf'led hut :.rc: c~ u11ttM 
.crkl ;~r,• m.cl\: :1\atl~ht.: oWII) trw 
tk!Oo."'<Mnn._,,,Jiu-c Yuurn.c) ll"hll.<' 
CclJ't('• f<W nthcf'o '' lo)llj': ' n11 
dMI~o.'I•III\Oh.-cJ , l'out II l.tllJ •1('­

tC'- h•r Ull\ n•IOfll~l'- tl ('UTI"'~ '' 
prt!J11hcto:cl 

r------------------- - ---------
~ DEBUGSCR 
l:lld COMMAND 
Mic-h.~-1 j. M('fford 

Purpose: 

Fonn~l: 

Remarks: 

1'\ote: 

Novcmlx.-r 28, 19~ <Unli tics} 

To convert binary files lnlo ordiruuy A.SC.IIIext files, wh.lch 
can be cransmitted O\'eT MCl Mall and similarseT\•tces and 
reronverled to their orlgmnl bin.uy form usJns the 1X>S 
DEBUG command. 

DEBUGSCR :; !c'po~ (IN! 
DEBUG < !'j Jon.'IIN 

Use th.e flr'!lt con\lntl.nd shown above to crt\\ te a DEBUGSCR 
script flle lrorn ll bll\llty fllc (.Cm.f, .EXE,. . WK I, lot ex­
:~mpM named In the ptc•Jf.tc't. An .1llcmatc drivt: nnd p •. tth 
ron be Specified. The :.Cript (ilc Is 3Uh)nl3tic.'1Jiy gi\'e7l nn 
.SCR cxlrnsion and is pl<lel'd in the snme dirmory as the 
original ft.Je. The script file ron_qsts of an A.SCU hex repre­
sent.'! lion of the original b1nary values, togetl\ef wllh the 
rom.ll'll\nd~ DESUC net.'<h to n.~ntc the origin.d fil e. 1nc 
script fi le l-nds " i th ilppropriMc in5IT\Iction.s to the rl"Cipi· 
cnt. Th(.'S(: instructions are ignon.'d by DEBUG and can be 
suppressl'd allogelher by using the optional /~ swllch. 

The .5CR file can be edited with t1 word p~r before 
tml~.:>n\bsion to append addltJonallnfonnation, SuC'h ~ 
how to use the utility being ~nt . Thc- .SCK file must tt\(:n 
be r~ •• wcd in pu~ t\SCII form. Simil;uly, bcfon; r~ 
' 'Citing the .SCR file \\ilh DEUUG.COM, lhe nx.tpcent must 
edit out any header prefixed to the file by lhe communlca· 
ttons sen'l«> (for example, the TO. headlns added by MCI). 
Aller rt.'Savlng In ASCCI, the redplt.'flt ~mply uSI.'S the 
St'('(}nd cornmand line shown :~bovc under FORMAT, 
supplying dw d,'!!ln-d fin;ll fllmam.e. 

DEOUGSCR.COM ron be downlo.1ded from PC MagNet 
(:;ex- thl· "DEBUCSC'"R by Modem" ~idchnr). Also ,w;lilablc 
from PC MagNet and printc.'d In t1W! artlck .\re 
OE8UCSCR.l3AS :~nd OE6UCSCR.A$M. OEBUCSCR.BAS 
will automiltiCillly crt.•atc Ol:iHUCSCK.<.'OM when nm once 
in 01\SIC. To aSS(!mble the program from its sourw code 
listing n>qui~ tilt> use of,, macro .1Ssembler (18M or 
Microsoft Version 2 or IIIIer} nnd ctw following rommands: 

KAS:-1 DI!:BUGSCR; 
tWY. OP.~~~$C~ ; 
EX~8.11 OEt<VGSCI< CUIUGS"k.COM 

OEBUCSCR wall not work with Cil~:,o. O\'\!f" WK. 

DEBUG. CO~! wall1l0t wri te .1 Cllename with a.n .EXE ex· 
tenslon 10 disk. DEBUGSCR therefore str1ps thls extension 
ond :~ppc:nds 3 w3mms to lhl' n-dpic.:nt IMt olftcr ~ns 
OEUUC hi.' m~l ren.'lmc the file to include its prupcr .EXE 
C'<tmsion. L-------- ----------- ---------- -

at 



Utilities as 1·2·3 o.nd dBAS£ files. Binary files mil)' 

contain some ASCII te:\t strings. however. 
as messages or as a copyrighl notice. 

b)' the CPU as the inAAJction INC CX. 
which tells the processor to increment the 
CX register. And in u spn:udshoc:t dULa file. 
41h would be interpreted litcmlly. a.~ the 
numeric val~.e. 41 h. writing at1 .EXE file in its entin.'t)' simply 

by renaming lhe file to ornit the fOibidden 
t:\tl!ll:lion. DE.BUGSCR uses th~ trick. If 
yoo tell it to creme a script file from an 
.I!XE file: . DEBUGSCR strips the: t:\ten· 
sion befo~ piiiCing it in the fm;1linc: of the: 
script. After the original file is re-created 
by DEBUG, ho\\"C\'Cr. the file must be re­
named with itS original. proper .EXE C.X· 
tension. To make sure this very imporW.nt 
renaming step is not O\'Crtooked by the 
script file's recipient. DEBUOSCR pt~ts a 
very prominent reminder instruction at the 
end of all .EXE scripts. 

The val~.es of the bytes in a "text" file 
are meant to be interpreted using the st:md· 
aro ASCII ~ble famili:u- to every PC Mtl[(· 
o:lnc re:~der. ;\SCII decimal valuC;) be· 
tween 32 :~nd 127 repre ent the 
;rlpllanumeric and punauation diameters 
of our ;slphllbd. VuJC!cs below dccimul 32 
are called romro/ charucters. which in· 
elude the carriage return and line-feed 
charJCtcrs, which mnrtc the end of a text 
line. Values in the r.lllge from decimal 128 
to 255 ~ know as high or cxtmdM AS· 
CU. and are not strictJ)' standanliz.ed. This 
runge is used for the IBM extended chiU"aC· 
tcr set. which includes a foreign chat3Cter 
subset and box drawing chnmcters. 

The real diOerence between a binary 
and tCJCt file , therefore. is how the bytes of 
:t file :tre inte:rpreled. ;\SCII tCJCt Iii~ are 
always interpA:Ced as charnctcrs from the 
ASCII t~. Binary fi lc:s m:i)' be interpA:C· 
od <r:S SOillCC:Ornbination of machine codes. 
binary values. und ASCII text bytes. 

BINARY VERSUS TEXT 
The difference between a bitlaty file and a 
text file ~an be oonfu ir~. In itS litml 
sa\Se, n•cry file is a binary file. since it ~ 
composed entirely of byt~ of binary on~ 
and zeros. In mo~ cwstomary us;rge. bina· 
I}' denotes a.ll but strict ASCII te:\t files. 
These indooe e:tecutable files. such as 
.EXE and .COM files. and data files. such 

A b)'tC that has a value of binary 
01000001 hll$ a value()( 41 in hcxsdcci· 
rna.l not:ltion :~nd 65 in decirnal; these :ue 
simply three ways <>f ~igmrting the same 
value. That vulue i · interpreted as the ~api· 
tal letter A by the ASCII intc.~cr pro­
gtum built into yoor word processor. 1be 
sam~ value. 4 1h. in the code section of 
. EXE or .COM fik:. would be interpreted 

Noc all text files are ASCII text files. ci· 
ther. F0t example, a WQrdPaft<·t text me 
i actually a binary file. lOOt' because 
WordPcrf~ct (and lllOlil ()(her word procts· 
:sors) mix in speciul codes along with the 
ASCII text. lbesc special codes are under· 
stood only by that JXU1icular word proccs:s· 
ing program. There are codes fOf italics 
snd boldfare. codes for p.vagr~phs. m:i.r· 
gins, and poge leng.th • and special b)'t~ 
chat cell the ~wh= the cursor was 
when the document was S<t\'<:d. Some: of 
thi:s informution is ston:d in u binary sec­
tion at the begiMingofthedocument. One 
wooJ processor usually c.an not undemand 
the codes of aoothcr . 

, OEBUGSCR BAS COMPLETE LIS TIIIG 

IN-·MfiC-ftCMM'I~ 
Uf a.&ti"WTWW' '"'C.tN 1J.6t ......a..oa•• ..... ·-~.CICW" M U I.D • 1 

"1lt n.a.o f I • l M AJ I <UO..Ktl,_. 
........ - l " •• 
Ul Ll~t-.. t I.OC.d"'. ),.) t t'kl.lrr ""'!N!t62w..J • M- I I 

' "' rc.' • l 1'0 lh Q;Ml .,.., '"' ......... , .... . '""'' u• 0.0-*"'Mt • ....._. __...... • ...,.. , .IJQ:W,., • &t.Dt':n .ttt • rnw 
a tt J7 I.,.... c H t t ...._ ....., U-cMaJ rntt) • K'7 f 1 
tH ..,.., I 
''' MM ~'' &.rftiOIIC1Q • v.a.a., •a.--.••u:t:no .. , 
' " u · ~• • u........, ,.. .,.... !lt 
1u LOCAft •.a. "r" •tc_TW v. u~ t • r tu • u • '' oo.. Ht 
,. ..-r J 

l.H CIMIII MAO rl.U'tttt 1 ~· • ~rt:Li'!'Otf f 
:usr~, .,~.,...~ ,., 

tw •·•:urrt taJn' -......c:a.C"CCt c:r.."l<N .-aoc•••tallr• ll"'"ftD 
n.t ...,..,, ,."" ~·"'* a • ... , •••u•·· ... 
.tM ~D. )7, ). .. H,. H, H. •• .&.. 44., 4$. U. "· t J. U. U ,. lrM 
,.. oa.n u. >t. n, ,.,. u ., "· n, u, , , ,. u ,. )J,. n. ,., u. u ,. taw .,,. 
ltt Mf"A ct. u. " · u . u . " · ... '*· n. u .... u , f). ••· 14. u . cr. •Jo 
,.. Non. u . ''· 11, n,. t r. •· ,., •· • .., t.t , t.), H , •· u , u , u , Ul 
Jll ~ ' "· ''· "· ... tt, ... . )t, ._,, u . u. ct. ''· ''· k, Jt, Ov "' 
,,_ MTA ,., U, U, C\ , 41, "· U , U, U , 0, .. A, ''• It, U , U , U. 
Ul .,. "· u. 1A,. )f, :t, ... u. u . u . . .,, ,.,, u. u. u . .. .. ... , , , 
,_.. N..ft M • • ,, JJ, Jt, f.t , t.J, H , U , tt ,. 41, to, O, A, A, n ,. ' "• '+1 
.,. .,.. H, », u , 4&.. cr. 2.'1, .. ,. tc,. u , l t ,. n·. "· 4J, u, u ,. cr. s.... 
,.. .......... )f, • .•• ••• 1), l), tl, "· u . u. u . ...... :t. ,,, u . )0) 
n • ~,,. n, u, " · u, o, "· "· u ,. u , tCI, , ,, .... tt, n. u ., ,.., .., 
Hit MD U, ,_,, U ,. 11 ,. n, "· k, k,. J.t,. Cl., C~. l't, 4), U, U , CS, )4) 
»tOUt. U, .,, U , •• ~. ·M, 41, U , )J, U ·, 4), U, tt, U , U , 4), )fl 
&iM Mn ,.,, tt, tJ,. t C, 6.$, X, )1 , U ,. t &, U , ~\, TJ, a, ,., a.., t , &U 
u• a..TA • • · ' '· u ,. u , n. tt, .):, u # cc ... u, c,e, 6.J, c::a, cs# co,. u. ~u 
m o.u a. ,,, ,,, s-t.. o. "· "· ,,, ,..._ •· •· •· •· •· ' · •· ,,, 
IJf Mn e, t , t , t , t , t , f , t , t , t , t, •· t , u ,. u , cc, uc 
' " o.u n. :o. u . cr. u. M . u . •~. ' •· ca. ... o. •· ._ u . 11 . m 
..,. .. , • .,, JJ, . ..... ,,, .... " · "· .,, ,, o. "· "· , •• ,., " · ... • .... 
... MTA U, t , U , fa. 4-) l U, U, •• a.,. tt, C., H, )S, U , U , U, tU 
m a.u• ''· 4<, u . u. "· o. u . ,.# f-). ''· n, ». u . u , u . u, U l 
c:tt ,_.,,. n, u , , , , u . .... ,., •• · tr,. n, "· "'· 1 1, u , u , ca.. ,., tu 
... DATA M, U , U.. D, A, A. U , 4&.. V, ' ' • lt, U , (1, Cr , U, C't, 4ft 
.,. ...,. " • u , ••· '-•• ... .-.. n , ''• •· ,., ,.,, n. n , n ., u , n. "• 
tu Mta u , u , tt, *'• ••· u , •· a... a.,. ' ' • c.J, u, u ,. u. u , c.:~, .u 
Ut l.ld.A. U , • · ~ A, l •• U , tJ, U ., W, 0, •• U , ,,, ·~ .... )'t, 17) 
, , ..,.-..., u , •., t... o, "· ' · u , u , ,., n, ... ..,. "· Jf, u , u , ,.., '" 
U t MIA U , U ,. U, C'l, U, O , CC', Ct', 4&, 64, Ct. C't, U , U , tt, C..'f. CtJ 
, , MYl. u. ' ' · n . • .,. n. n , u , " · "· "· u. M. u , J<, 11. n. ""'' su aaa u . co-.. ''· "· n, ... a... t, "· a. , ,, u . u , u , t t , u. '-4C 
u t t.u.\. u. n. u . .,. , » , u . cr. ••· to. n . ..... u. u . u . " · ••· "' 
su »A'-'· ... 't.), •• u , ... u , ... . ''· "· u . u . ••. ••. tt, "· k f 
u t Mia. n , ,,, u . B, n , ' ' • " · t-t. u. o. "• •· &.. ' · '· "· ,.,. 
, .. ....... ... ... ''· "'· ll, k, , , fl, ••. 6c, ''· ~. '' · .... ... o, &o 
ctt uu A. ... -. t, n, u , ••· fl . • ,. ». u , u , "'· ,,., ~ "· o. 
t )f MU. 0 1 U , ,., . ... U, U , U , f _e, U, "'• U , U , C ... U , lf, V, ,, 
C)f MU CC, Jt, TC., M, Ct, JJ,. Jt . l), . ,, lJ, U, )1 , U ,. :tf., U, C.t, lU 

tH o.n. tc, ••· n , •· &.. o, .... t . cc, ,,., ''· ••· H. u, u , u , 
C.M C».TA l'.J, lt, U , U ,. lt, ft, Cl', Jf,. U , H, 41, H, )J, U, U , ft, 
Mf DAtA H, U. Jt, Jt., :M, 6C , '1, U ,. lS, 61 , H , n, " · W'. Cf'. lt, 
tH .. , .. q, D, U , )1., U, t"J, U , U ,. u , t t , o, A, t, U , U ., U , 
CU 1&1& c•, Cc:, U , 2t, JJ, U ,. Jt, Ct , tt, 41, U , U , t l , U , c~, », 
. , -.... n , U , ... , .,, H, U , lt, U, U, Q, 1), U, •r, Ce, .11. H, 
, . ""-" " · ,.., c:r • ..... "· ... .,, "· "· •• "· o. u , u , ...... . 
, .. ...... . .. ..., •• , • .••. " · u , ...... ... " · ''· " · , •.. ' '· '-· 
JU aa.u U ,. U , •r. 4ia, U , U , Cr, tt, H, )), U , k,. U ., tt., U, t4, n: :: ~: ;~: tl: ~: ;:: ::: ::; ~: ':: •:: ~: ::: ::: ::; r.; ::; 
, , loU). ,., u. '"· .,, " · ' ' · '-•· ... ,., ... '7) , "· " · u. , , , u. 
JU ~Ct., C$, tit, ''• ,,., k , k, V, 71, ft, Q, tt, H , U , U ., ,., 
" ' ,.,_.. u, "· ••· ,., u . ' '· ». l't, Tt, n . ... •· , , , u . •· ~" Ju u;n. .... "" •· u. 41, cc.. n ., c.o. u, ,., rc, -.. J, , , d ., w, 
, ,. u.a L •· •· tt, -.. • ..., co. lS, .... n. J , u. J. 11. cc. '· 
' " ~...., .,, •· ...:-, "'· . ... u , ' ' · aa. v. n. u , u , cc., rr. o. 
u e tAt&~. t t , ~. )C, u , JJ... 1t. ec.. c. c, l, '· a .., a, k, Ct, 
U l ...,.., U , .,, .M, '"• JJ,. .. , H , .... " · » , D , eJ, M., t l, t, 1/110, 
U l Mft k _. o, H, C, U.. •• .t, D, tc, t, )C, 11 , U, n , u, U , 
U t '-""" e&. "• ll, n, 1. , ..., PI, w. 09, ..w, fJf, M..,. U ,. t , JJO, M. 
tU llt.J:a. u. t, •· oc, x,. a:a. Jt, .l, •· ca, tJ, x. Jt, n, o, " · 
" ' ..,. C4, ' · .. .... ,., ~ ' · ... u. ... ' · " · . .. 1, J, ... 
tU DIUa. _., ... t, lO, 0.. 1:1 ,. U, c, d, t , lt, a.t, a!,. 1., •. U, 
Mf r.n. ~ &'f, U , &, •• • M , M.. It, t, at, \, " • Jt,. ,-,, C'O, }l• 
n t f4ft. U, ,, M , l r, J, D , f'&, t, a, C1 , tt, C, U.. It, ), lrt, 
tu Mort. :t&, t •• u. '· J, ... M, ce. Jt, •· t.a, n, '· ••· :.. l. 
tu _,... , , • · •· Jt, • · .... a , a. t.a. •· n. ' '· n . J, .,, • · 
ttt t~a.D. t ., , ,, .w. u. J, ce. '· 1, 2, t, n, -. ... e-.. u. ro, '· 
,,_, .,.. •· <8. ~. o. ' ' • e., rr. '· •· u , • · n ., u , ... .,., '· 
H J DI.J'A ta.. IV, P, ' · • · n . M , •· ''· n. 1, ••· a , .. . ac:, co, 
t:.t ~ 2:21, l), f, 1M. tr, ), d. CD, t , A), ), I ,. t•, a, "• l , 
...__, .._,... .,, 01. ,, • • · .... • · · •· a. t. J , u . tJ. c.-. w . .... •· 
t tt ..,.. C1, • • •• , , J, • • ... •• • ••.• • " · . .. ... ,.., ""'· "'"· 
... ID&IIt. '· •• ), .te, tt, d , ..... 14, • • u . ''· ... •. •. '· 
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Utilities 

Every word processor. howe ver. 
~no"'' how co int~ an ASCII file. be· 
t~LN: ASCII i~ :s. ~lobally acc"epcc:d ~tand 
a.ru. 'llla.t'~ why )'00 u.re ~cd I() sa~ a 
ll'x:umcnt '" pun: ASCII fonn whel\ the 
file " dl~tincd (ur :moe her wonJ proct$~ 
(M";IJly ~~ncm; U'-C. In It~~ of~vlng 
the OO.:umcnt in ASCII . the wonf proces· 
~r stri~ all it!> ~i31 codes. 

MCI AHD BINARY 
MCI a.''umc:. cv~-rythnl~y()U ~01.1 1l:> W':JoY 
i an ASCII·intc:rp«1cd ctlar<K."tc:r. Whc:n 
you upl<lill.l;, file. MCI aiM, i~rn.m:s llllthe 
l'<lfttnil duimetcr:. \Khcr than the ~arriagc 
n!tunt ,lin\!•1{:\XJ,and l:tbCIRint~~. If )'Qu 
try tn uplc'JIKI :• birl.'lr)' fllc :ul\.1 11 ha ;111y c>f 
che other l'Ontrul ~humctcn. . the)' will be 

OEBUGSCR makes 

use of DEBUG's 

command set and 

ability to write binary 

files to disk. 

~uippcd out of the tr.u~.~m~ M<)ll . A binary 
rik: will :1~1 alw.L~ M\'C !lOme b)rtes 
thtttlook like ASCII control codes. sou bi­
lla()' li lc up6o:ld wi II be incoml)lctc. 

'Th! Qthet l)llrt <)f the ~Of)' is lhat e·rnail 
~Nh."Clo in S'-'f~er;ti, 1111d MCI in (IUI1i<:ular. 
will UC\.'tpt only the fi rst 7 bits of u byte. 
The 8th hit ilo :liMy:. u..;sumcd to be t.cru. A 
birl3t) li lc in~riably cont:Jin,, by1~ th3t 
rui\'C the tsth bit "M.1" (ll\011 b.~ tu ooct. 
but thi'> "hi~h bit" i~ i~non:tl by MCI. 

If ynu' \'C e\1\!r tried to~~ n tc:< t fLic 
cuntwning boA drawing chamctm frum 
the 113M futcndcd char.Jl'1c:r set to 7-brt 
)''tcms like MCI. yuu·\'C ~y fll\­

tfCI!(j chat )'00 bl\!t M' :aoo ((t 's Wld uch 
in~eOO of lh\! desired line chamctm. This 
•~ b\xau~ the l)th bu i~ n<ll ll(reptc:d and 
the 1 n:tn;~intn~ bit\ 3J'C in~cd ;a:s 3 

low ASCII c:h:ncter·:..et value. A hi!llt· 
A Cll vcrt!C'.ll line c:tw.n.:ter with a Vllluc 
of 179. for example. is n:cci\•ed as a 
51-lhe decimal Ylllue for the ASCII nu­
n~erill 3 chat11Cter. The ~3.SOn Lotus £f-

pr~s.r can send &·bit binaty fit~ is th:lt it 
shifts MCI into a protocol th:u 1\:lndlt!:) 8· 
bit d:wl through proprietary codes. 

HOWDEBUGSCR WORKS 
DEBUOSCR make' usc of OEBUG' 
command sec ~ of il' ahtlity to wnll! bi­
IW)' fi~ to di$k. 1\:., ~ tn Fi~un: I. the 
fr~ OF..Rl:Oc<H)In13111.1 in Df:.SU<iSCR'~ 
.... :ripe file'' N for the Name o( the fik to be: 
wnuen to (Ja\k. R>llowill!! lht N l'UI'1li1Wld 
line comes the bulk or the SCTip1. whiCh 
consists of a scnes of E tEnter) commands. 
1llc fir.il numbetnfier chc E comm1111d is 
the addn:s.'i offset in mcroocy ~~ \\1\ich t•l 
Sbflcl\letin~ the J~ex.a<~ec·unill b)'tc v3lue~ 
that are 10 (ollow All number.; in DcOUG 
an! tn he:WOOI."'IIQI MC:tti\lrt. 

Up tO 16 vutue' folk>w che E alklrc.'" 4'tr· 
sument. Sixteen Y:.'llu~ per IIIli: it< 1.'00\'C• 
nient wfl\:'n wofking "'lth ;m &1-oolumn 
tlll!Jilay. Mon: 4."011Vcnicnt ~till. ince 16 
dccimnl is 10 in heA. the next E OOdrcss 
offset argument will alwaylo be ll1l t!II'Cil 
lOti turscr. Df.RUG'~ F. co.nn~&nd i.' 11\!,ty 
simil3ftO BASIC"~ POKF.comn\Jlld. TI.c 
DERUOSCR sc:ri(l4 Iii\! u.~ the E c-titl'l 

nl;\ll<) to plaoe the \'tdUC'i of the oogin;al bl· 
rwy lilt sequentially in mcrnor)'. 

Ooo: an cx:K'I irruge of the origin:ll bi· 
nary file 1m been poled into mcmucy. 
DEBUG needs to know how m.\1\)' byt~ h) 

write to di-U... Thi.' i~ done by Joadi11g the 
ex ~-s.istec with the lli.tt of the file. The 
RCX (Re~i: u:rCX)cumnlaml displaY-' the 
cunent \'lllue or th..: ex r.:gi~r. lind the 
following line t;I\'C:. OEBUG chc 1te"'' ' 'al· 
~. In the example ~howl\ in Fi~urc I. thi' 
new value: is OIS2. bc<:ausc: the 1'0G(jl..£ 
.COM file is 0152h (338 decimal) b )1CS 

Joog. (Pmgr.\rYUncr:. will recogni1.A: th~ :H:· 

llJIIII)· it's the RX:C'X poir ,,r n:ttistcr. tho\t 
tells you the length of the file . DE-
8\JGSCR ~ limited to Iiles of I~ than 
(JolK. hOWC\'Cf. which on I)' 1'\'(jUirc the CX 
~gi~tcr for thi.' inform<lttoo. DI!BUG inr· 
hltli~ 6X lo t.t:l\t. l 

The W command the-n cuuscs DEBUG 
to write the mciOOC')' '""'~ to the lilcnumc 
specified by the earlier N rommand. lfW 
is ~ercd without an Ufb'\Jmcnt. lhc write 
~ot;nt:s ;rt mcm(K)' off~ I (X)! f l'hat' why 
the I~ E command I .. , JOOh ) 'fhe la.\t 
romnwld in the script i Quit. which rc.­
tum' cootrol to the DOS prompc If the file 
written w~.s m .EX£ me. II rnu ... now be 
renanle\1 "''ith the .EXE ellter~ion. :be>.· 
plained 1\bovc. The wuming mcssnge ror 
this is shown 01 label E.X.EJvtSG in the 
soun:c rode listing. 

The real ke)' to being able co usc DE-
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Utilities 

BUGSCR 51Cripc fLies lies in the fact that 
DEBUG undmtands the OOS < rcdinlc­
tion command. The lcss·th.an sign tells 
DEBUG to ~ all itS subsequenr com· 
mands from lhe ftle named immed~tely 
after the <.just as if they had been typed in 
411 the keybomJ. 

BINARY TO HEX ASCI 
Figure 2 sflows the ~eps involved in coo· 
verting the flrst 4 bytes of a s:unple .EXE 
birwy tile imo u helUMSocim:U ASCII script 
ftle. The binary file byteS have the v:.lt~es 
4Dh. SAh. Olh, ami Elh. \lo"ili<:h ha\'<: an 
IBM-extended ASCII intClpf"Ct.atioo of M. 
Z. a happy face control character ( ). and a 
lowercase Greek beta ( ). Since the fm.1 
two bytes fall within the standard alphanu­
meric section of the ASCU table. thq 
could be successfully uploaded to MCI 
without change. The Olh concrot dlat3c· 
ter. however. would be~. and the 8th bit 
of the E I h b)tc v.'OUid noc be accepted and 
v.'OU.Jd end up as 61h. ;a!()WCI"{;t~sc a. Thus 
the nc:cd for conversion. 

The fltM ~ep in the process is to sepa· 
nue each byte into its hexadecimal halves, 
which ~known as nibbles. Each nibble i.s 
pi!K'Cd in the lower half of a byte of iiS 
own. with the high nibble of the new byte 
set to zero. The value of 3UI {which is the 
value for thc ASCII cha.mctcr zero) is add­
ed lo each of these bytes. This con\'l:rts a 
hex \•atue into an ASCII ch:wccer repre­
~tation . F'or elUlmple. in figure 2 IJ~e 
original 04h value end$ up~ 34h. rhe v:~l · 
ue for the ASCII numeml 4 char..cter. 

This W'Ofks fmc for the values between 
0 and 9. Another S1C4> m~t occur to hnndle 
hexadecimal values :~bove 9. Helladccinull 
nourion uses the letterS A through F for the 
decimal values 10 t.hrough IS. Sinc:e there 
~re seven d13r~e~ lhut SCJlfM'.UC the 9 Md 
the cupitaJ A in the ASCII tJble. to cOm· 
piW: the ASCII hex c:onvcrsion. anodl« 7 
must be addc:d to all firsH;tagc conven.ions 
that end up OOo\'<: 39h. fof c:Jtu.mplc:. add­
ing 30h to the ODh half of the ASCII M re­
sults in JOb. Since this is abov~ 39h, an 
additiooaJ 7 is added to its value to get the 
44h. anASCU D. 

1'he ASCII n:sults ate the dtaractc:r rcp­
resentalions of COIC:h nibble or the original 
binary fi le. Every ~II Ling value falls be.-

C11tC'UJ 2«l ON R.llA OU SfJ.RVICl. CAitO 

tween0and9and A and F. all of which are 
ASCJltext t huracteni that can be sent via 
MCI . DEBUGSCR then plate5 a ~ 
charac:tcr (ASCII 20h) in the scripc file in 
between C<tCh PQir of ASCU nibbles. Each 
p;~ir repesents a single binary b)'le. W~ 
DEBUG gets the ASCLI hex file it simply 
n:vctsc:s the process to convert it back to 
the orisinal biruuy values. 

There are two re:~sons for convetting 
imo he.JC ASCII i n~r~ of decimal ASCII. 
The ftrst is that helUldecimaJ values can Ill· 
ways be n:pmsc:ntcd by two ASCU bytes. 
The 131SC.COJ value a byte can have in hex is 
FF. Thar value ~ 255 in decirll31, which re­
quire 3 bytes i~~ of the l hex bytes. 
tfeJCadecinw. therefo.e. makes for mall· 
er scrip( Iii~ . (Incidentally. sm<~Uer li~t· 
ing.1 at~: _,bo the re;c;on the BASIC data 
li stln~s in this column ~ done in hex.) 
More impooantly. hex is used because 
that's the number system DEBUG undc:r­
~1and;S. 

So now that you understand DE­
BUGSCR, si'-e it a try the ~t time you 
need to send a biiW)•Iile vit\ c:·mail. • 

M ic/10~1 J. M{/Jord is a romriburi11g tditor 
of PC Magazine. 
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by 
Chartea Petzold 

The coo~bei:tlt uStt inu:rf:~ec it pro" !des i 
., m;tjor sellm,tt point foe a gr.\l)hical enVl· 
ronme11t ~1K'h as the: OS/2 Presc:nt:uion 
MWl~er Code to hWldle the musl oom­
mon items in the user intcrfDCC (menus. dJ. 
alog boxes. text entry field ... semi I bc:m) is 
buill right imo the environment. na:\kjng it 
aV3ilable h.ll!v<:ry <~pplil:alioo . Th~.c,'tn 
a rehui~ly smull PM ~r.un c-an come: 
with wl the trnppingJ; of a sophisticated 
user intcrf3CC:. 

'The consistent user intcffacc i.~ 11 great 
3dvantagc for u.-.crs. ~ ..-.'CII. The menu 
S)•~cm i~ted into olQSl Presenta· 
lion Man~er pn>gr.ln\) pro"ic.b a good il· 
lustratJon. 'llle mam mc11u bar always ap­
pears near the top or the program's 
window. rig)'lt under the title bar. Sub­
menu.~ are often in,'Ol:cd by selecting item.~ 
on the main menu bar. The u.<e of the key· 
boon! ancJ 11100~ to chocr.-c i1em1. on lhe 

menu ~ entin:Jy comt~tent among :lppli~· 
tions. 

Then: arc even published gutdc:lines for 
strucruring the user intcrfoce. so progmm­
nltt' can dclibcratcl)' follow convct~tion~ 
~:lblished by existing appli~-a~~ f'Of 
example. progr.tms thai wuct with docu­
men~ must ~~a~ a menu op4100 to open nn 
ex.isting document fik: . The convmtions 
eslablish that the first item on the main 
menu 001 shook! be " File." Selecting this 
item im•okcs a submenu th:u includes the 
item "Open." User.- c:ut sclce~thls option 
usirtg the moose or with three kcy:-trol\.::s: 
Alt. F. <~1'11.1 0 . 11l<rtm:u:~:..' It e:J.~)' fur u~r · 
co move from om: PM progrnnt co ;moe her. 

00 WE WAHT THIS? 
The whole tde:l of a coo~istenc u:.er rncet 
race ~ liOfllC people How Clll1 WI! be 
·~ lha.t the user interface chosen by the 

dc:\'Ciopcrs or the system is the best possi­
ble interf3CC:'? 

Well. \ltC can'c. or course. Such judg­
ments a" subjective. 3lld if the best possi­
ble interf3CC: were obviou.' tocvef}ooe. \\C 

"'ouktn't hll\'t thou.~ of difTcret~t u.;;er 
intctfaccs under DOS. What :til these in­
C'OI\~~''ent interf:~ee~ n:ally -.how. howcv· 
". ~ that PC user.; S«m abk: to t!(t acclh· 

Environments 

Beyond the Consistent 
User Interface of the 
Presentation Manager 

• A programmer's 
creativity need not fall 
victim to standardized 
handling of menus and 
scroll bars. Here's an 
enhancement a lot of 
programmers should 
consider using. 

corned to almost anything. Prople often 
identify the best user intctfaee with the one 
u~ by their favorite applic:atioo. Th~ ~" 
not bc:cuuse they on$Jnally ..:~ the :~p· 
plication for that slyk: ol user mtmal'\!, but 
rJ.thc:r because thl! intetfacc ~won thl!m. 

We nre entering an cru in which the 
same look and feel will be round in thn::c 
roojor cnvironmcnts. uocJer three major 
opcmring ysccnlS! Mic'm~o.ft Wi~ttlow.l' un­
der DOS. &he ~wti<lf' Mat~:J&C:r urkler 
OS/2. an<J OSFtMocif under Umx. U~rs 

will be able to mO\'C among these thrc:c C11· 

vironments withoot problems. 
The PM user imcffnec is 31.~ past of the 

CUA <Conuuon User Access) component 
o( IBM' SAA (S~em~ AppiiC".ahon 1\r­
C'hitccturc). This means that when IBM's 
minicomputer and mainfro.mc applications 
begin moving to a gmphicol interface. they 
too will look and reel like the OS/2 Ptcsen­
ullion Mnnascr. Wintk>ll'1, and OSF/Mo­
tif. IBM h:1s abodc:linoch char.lelet·mode 
user inlc:tf:\CC in SAA &h:st wc»k' very irn· 
tlarly to thl! ~IC:II user tnterl'ace. 

Moroo\'Cr. the gencru.l style ol this user 
interface is common on other gmphirnl cn­
"itonmenr.s, such a.' the Mxinrosh. Some­
one CQfl\'e~nt with \Vmdm'" or PM ~n 
sit down at a Mac and begJn u.smgtt tmme· 
diately. E~n wme char.ICtcr·mo~~ pro­
gmms under DOS M\'C been mJopling the 
SAA-stylc interface. 

The key point here is coosistency­
cvcn if &he user intcrf:lCC of PM were terri­
hie. it wookt still be useful. because it 

POPMEHU COt.IPlETE USTING 

··-·······----------I POP~U a&ke tile 

·-------------------
~f'l.!.cbl 1 ~rw.~ ~nu.b 
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~e·~·~• : pGPn•r.~ . ao) popDenu.de! 
l1nk ~nu, /el~qP• l• , WUL, Of2, 
rc pc~nu .:r.e 
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would :u lca.~t be consistent with every­
thing else. Funher. since the user illlerface 
CQde is built into the operating system. it" s 
e~n pru ible for a l:uer \'ersion of the op­
er.uln8 ystem to impro~ it in some way. 
and (in effect) automatkaHy improv~ all 
cx.i sting progrorm that u:sc it. 

Another fear that some people hove is 
that a conllislcnt u.o;cr interface wi ll I~ to a 
bland uniformity among sppli~tiorlS. In 
fact. 1~-e,-er. this ha.~ cettainly not been 
the case with applicatioi\S fOC' the M~in· 
t0$fl and Witrdows. Some of the progr;um 
for ~ environments have been amoll!! 
the most intc~ing 01nd powerful ever de· 
vclopcd. When you get right down to it. 
the cnvironmcm implements only the: roost 
common and mundane aspec~ of the user 
interface. A program' real look. feel. ;~nd 
functionality encompasses much more 
than menus. dialog boxes. and scroll bano. 

Fmally. some people soc no nocd for a 
consistent user imcrf3CC. After all. it is 
common knowledge th:u in many corpom­
tions nlOSl PC w:crs work with only ooe <lC' 

two spplic:uion progron"l', such ~ IJIIII.t 
1-2·3 or WQrc/P~rf~·t. I contend, t•<>wev· 
er. th3t the extreme differences among 
user interfaces in OOS ~•pplic!UiOflS :rre 
precisely what Jlre'-ent poopte from ~n!l 
other prognuns Md extending the produc­
tivity of their PG. 

When users can move from one: appli­
~o-ation to another without compktcly reori­
enting their fingers and minds. they will do 
so---<:spocisll)' wtlen they can usc these 
application,; ynergistically. TI1e Pre.c:enta. 
tion Manager a llow easy switch ing 
among applic:ttions 01nd pennies trMsf~:r­
ring data between them using the clipboard 
or DDI! (Dynamic () ... u l!xctJange). 

CREA T1VE Oflf'ORT\JHITlES 
Programmers arc by no means locked into 
the: PM look and reel. You might want to 
write a Presentation Manager progmm that 
embodies your own. unique user inll'ffacc. 
If you so wish. there's nothing to stop you. 

The most extreme approach of this kind 
would be to CI'Ciltc a blank window th3t oc­
cupies the full screen in the Present3tion 
Man~er~i011. The pro~m roull.! llr.tw 
what~ver it wants on thai window (includ­
ing its own men~). and do all its own key­
board and mouse input proces.sing. In­
deed. the program could even ig~~ore the 
mou~ entirely and hide lhc: mou:sc pointer. 

lmlJ PC r.IAQAZ~ N0Yf)A8ER28.1-

I mii:Sl obs.crvc. however. that histori­
cally thi;s approach has ~n 1Jisas1100s. In 
the early days of the Apple Macintush. 
s()me dc:\-elopc:rs uncmptcd to pon pro­
gmms from other cnvironmCflts without 
3dapting them to the M3Cintodl intcrf3CC. 
M3C users alnlOU unanimoosly rejected 
these appl ic:uion.~ . I think this indicate! 
that users want 3 con. istent u..'\Cf interftJCe. 
E~n thouf.h )'OU are cern~inly n()( locked 
into the Presentation Manager look and 
feel. you ignore it at your own risk. 

MENU EXTENSK)NS 
or coorse. it is also poosibk to c~tend the 
u.;;cr intcrf:.ce in some W:l)'· In one ser~ 
almost every applic3lion ~ thill be~~ 
It requires some user input beyond the 

menu. dialog boxes. and scroll bars. In a 
broader sense. howe''". suppo:se an appli· 
cation were to oiYer the ll51!T an alh:mati"e 
to the: standanl interfaoc'! 

I ha,•c an cx:tnlplc in mind-:1 new Pre­
sentation Mallllgcr sppli<:.atioo I' \"C been 
looking at n..~cntly. I c:lll't di.srull. the pro­
gram it.~lf: it's ~ill in development a." I 
write this column (in Ausw~) . But I ~n 
discus:o; how the progr.un cMen<h its menu 
interface. 

The: application in question has a stand­
ard menu bar. of course. whil'h works cx­
acily the amc a. the n\Cnu.' found in ocher 
Prese.nt:uioo Ma.naser program . . Ho"'CV· 
cr. if )'00 l)f'CS!) the right mouse bunon on 
011e of the client window in this ~rn. 
u pop. up menu app!ill"S at the lllOlbe! potnt-

------ ------ -- -- --------------- ----
POPI.IENU C 1 of 2 

,._ POP-.o:c-=-~ -;;;~-r;;-~i2 ,~;;;uu;..-;;;;;;;- P!! 
(c) lt., aut ~icauoee eo. ~ 

-------~~~~!..~-=~~~-~~~:~:..~~~~-~~~-•/ 
tdetine nra. lrDf 
U,cl~ <otif.b> 
Uftol 'OCle • popMJW. b • • 

ftUSG14' auaDl' C:Utll~~ (..ntD, CSIIOit':, ICPUAM, ICPUAM) 
MUIOI4' Kumrft% Al:loatDltproo (...0, OIIIOit%, ICPUAM, ICPUAM) 

b&b • ViDID.iti.aliu (I) I 
t.q • Virlcrea~e (bib, a.FAI1U%_QVIQZ_5IU) I 

Winh9l.et.er<:lu1 (bib, IIClitn'-ClAU, Clitn'-VIId.Proc;, 11., f) 1 

lwncSrl:- • Vl.DC:rea~indaw (IWlm DtSJt~, U YISiaL:I, 
6tl7i ... rh.9• · eicluatcunillfllt.L' 
11., IIULL, ID _IIOIUQL, 6 bwtldc: tilt) 1 

wbile fViaoetNig (~, ~9, IIULL, I, I )) 
W IIOUpat.obK89 (bab, 6~9) I 

lfinl>eetroy¥lndaw (lwndP~) 1 
lfinl)utroyMagQoeue tt.QI 1 
wl.Jthral.na" (hal)) 1 
return t 1 
I 

HU$UL1' KDlDf'Zilr C:lielltltnd.Proo (IIIIIIX> bwl:ld, Unottr UIJ , 
ICP.d.UI ~1, ICPAAAM ap2) 

( 
lt.etio IWlm llllmdMeCIII.Jopl.p I 
an ~ 1 
fOlftL ptUtou1e I 

rvit.ob (U9) 
( 
CAM W CA&Id'SI 
~~p • VI.111.0&4M'nll tbiw'nd, IIULL, fO_POf'VP) 1 

F'~gure 2: Tho POPMENU.C file c:ontaill$ tho SCISCO oodo tot lho progi(Yiltl\at ~tho~ 

PM usor~ byprcMdng pop-up mcnl.l$. 
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fMianre Plus 
U. ~~ Hatr10 l~t' ~~ nt.Jiton 

ltlaJlhl('-. Pn OJ'.III 
Aplll3 I~' !J 

• 

The Industry experts have put their 
stamp of approval on the new Lotus• 
Freelance· Plus. In fact, their rave reviews 
call it the best business graphics software 
on the market. 

It's easy to see why. Freelance Plus 
gives you all the tools you need to easily 
create outstanding business presentations. 

In addition, it works more effectively 
with Lotus 1-2·3· than any other presen-

_·business 
,lookout 

rone. 
F'rt"'Ciancc Plus 

tl RAt4'<1 Grnnhicsf'~rnm 
\tJSu~l W'~' 

F J'{'<'lanre Plus 
1bp Rank• 11 il~l;t~ 
I'll ··tril:ltll I ~~~~-•af.•' 

July II 1 1'~ 

cation graphics package. And ~~th the new 
version 3.01, Freelance Plus requires even 
less memory than before. 

Calll-800-345-1043 today for a 
free Freelance Plus demo kit:" Ask 
for ARA-1678. 

Then you'll see IJI1 ~Fn~l\lt-et\15 
how you can look 
out for number one. 
by buying Ill. 

LoillS Freelance Plus 



It tool< a certain type of 
customer to first see 

the beauty ·of buying from 
CompuAad. 
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er p<)(Silion. Arter you choose an item from 
that menu. the menudi ·appears. Although 
pop-up menus are fou~ on some ~i· 
cal user interfaces. they an: certainly not 
panofthe~d PM imcrfacc. 

'The more I u~d the~ pop-up menus. 
the more I liked them. If I hawcood to be 
doin!t something in the client window with 
the mouse. it was a lot easier jtlstto press 
the right mouse button for the menu in· 
stead of moving the mouse to the nonnal 
menu at the top of the window. B<:cause 
Pn:sentation Manager applications rarely 
make usc of the right mouse button any· 
way. giving the botton this function rnal:es 

liD PCMAGAZN: NOV9l9ER28.1989 

a lot of sense. 
'Ole ~m :s«med to be ~ng the 

built·in Presenwtion Mall;)get menu logic 
for the pop-up menus. I was intrigued. 
however. th:u the application's progrrun­
nlCf'S hod foond some W3)' to force the 
menu to appear not :u the top .>f the win· 
dow, but at a location ba.c;cd specifically on 
the mouse position. 

Naturnlly. I couldn't resist attempting 
to reproduce this amazing feat in one of my 
own progmms. The task turned out to be 
less romplex than I had initially fca:n:d . In 
fact. it was remarkably easy. whicfl indi· 
ca.tc. to me a high ~ of gcncr.llity in 

the PM user interface code. The pop-up 
menus that I developed don't work cxact.ly 
the same as those in the application I'd 
been CJtamining. bot they ~ fairly close 
and certainly usable. 

TME POPMENU PROGRAM 
Figures I through 5 contain all the files 
needed 10 create POPMENU, a progran1 
that includes boch a con,-entional Pre..llenta· 
tioo M:ulager menu and a pop-up menu 
you can invoke b)' pressing the right 
mouse button from any point within the 
client window. 

As u.<~ual. if )'00 have the Micl'()!;()ft C 
Compiler 5.1 and the OS/2 J>rogr.\mmers 
Toolkit (or Pre:sent:uioo M3nager Sonsec) 
iMalled. )'<lU c.tn ~e POPMENU.EXE 
by running 

Y<JU ca.n download all soun:e code and 
POPMF.NU.EXE from PC MagNet. You 
will. of course. need OS/2 1. 1 or later to 
run POPMENU.EX£. 

POPMENU docsn ' t do much of any· 
thing except demonstrate the pop-up 
menu. The: prosr.ttn shows many menu 
optioos. but it responds to only one of 
them-che "About Pop.Menu" option. 
which di~lays a dialog box. 

The screen $h()( in Figure 6 s!lows the 
program'~ Standard menu. Tile three top­
level items (File. Edit. and Options) ap­
pear acros.<~ thc menu bar ncar the top of the 
Pf08t3m's windo"'· As seen in Figure 6. 
the Options item has been selected to dis· 
play ;a ~-ubmenu ~nding from the main 
menu bar. the Speed optioo on lhllt sub­
menu t=s been :>el«ted to dh'Piay anolheT 
:sub~nu to the right or the Speed Op1ion. 
'Ille Presentation Manager's ability to usc 
llC$lCd submenu!! is nn advance beyond 
what ltlirroroft \VIru:lows offers. This en· 
~ncement turns out to be imponant in im· 
plema~ting the pop· up menu. 

figun: 7 :shows the pop· up menu in 1$!. 

When )'Oil click the right mou ... "C bonon in 
the d ient window. the three top-level 
items arc nrrangod vc:nically in a small 
window. The upper-left comer of the will­
dow t.s at the mouse pointer position. You 
can then usc the left mou.-;c button to select 
items. A in Figt~re 6. I've selected the Op­
tions item. which shows a ~bmcnu to i~ 
rigJu. and the Speed option. wflich puts an· 
other ~bmenu to its right. 

Unlike 11 nonool Pn:sentation Manager 
menu. this pop-up menu hns no keyboard 
interface. You usc the left mouse button to 
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Yt'.s, we need a new hreed of cnmpuur company that i,t truly ('U.ftOitlt?l' dri\WJ. 
St•lld information on CompuAdd ASAP! 

NAMe. __________________________________________ _ 
TITLE __________________________________________ _ 

COMPANY 
ADDRF..SS ----------------------------------------
CITY STATE __ /.IP _____ _ 
MAIN SWITCIIBOARD NUMBER----
DIRF.(.I NUMBER -----------------------------------

A . WhiCh prodi1Cl$ iMere~ )'W 

mcK1? 
~cm~s)"<.1ern\ 
lM~)~Cfll~ 
'86S)'51Cfll\ 
Ptriphctuh 
Olllet 

~ 

O. An;)~AA· 
1 F.nd U.'la' 

CCln$U)U:nt 

)R~b 
·1 Ccxpn~E rurda~r 
) DP/MIS 
I B111inc:u 0'1'-ncr 

C. How lll.Wl)' tMI.I'Ie.S..\ PC~ dO 
)'OU no• ha\~ lnsulllcd'? 

J l ·l.S 
.J l~IOO 
J Ovcr 100 

D I~ mllll) PC<~ your 
C'MIP¥1Y pion 10 pun:N.<ic 1.n 
the nellt 12 mooths? 

1 l ·lS 
.J l<~-100 
.J Over 100 

1::. Wlut I!> your pnuury l'tlrllptJI· 

1~1111~? 
( CorporJteftJL\IUutu.wutl 
(" Snt:!.U bui.nt!o:i 
[ Srudt-ni/E&Jcllbucul 
E" llornc 

Last dtaflrr to xrnd fur tilt' bouk tm CompuJ\dd. /f w mcone ha~ ulr~:tuly tuAen tlie 
fiw curd.ji/1 this on~ out ond moil ir (/lli<'kly, Btfort- it's gone. too. 

NAME __________________________________ _ 
TITLE _ ________________________ _ 
COMPANY __________________ ___ 
ADDRESS ___________ ~-----
CITY STATE __ 7.1P ___ _ 

MAIN SWITCHBOARD NUMBER-------------­
DIRECf NUMBER 

t\ . Whldl product~ ii\I.C.I'c:'ft )'00 

m<Xt7 
J t!08&'80S6 cl~( ~sacmc 

286 ~)"'tnl\ 
l .l86')~Cm\ 
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O OI.IM:r 

1Q;III 

6. An; you ;m: 
C fnd~Ut"r 
O C~IIUIWU 
r R~IIer 
0 COIJIOI".de pureha.IU 
r DPho1lS 
O ~owner 

C. How null)' busi~~ ~do 
you IIO'N ha\-e iffitallcd'~ 

L 1·2.1 
c 26-100 
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D. llov. llWI) I'Cs doo )'OW 
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select items: the right mouse button only 
in"okes the JlOSHIP menu itself. When you 
make a selection. the pop-up menu disap­
pc31S. To dismiss the menu without mak­
ing a selection. )-'00 press the left mouse 
button when its pointer is ou~ lhe pop­
up menu's windows. 1llc pop-up menu 
then dis3pp:ars and the mou:sc click has no 
effect on the window below. 

A TALE OF TWO TEMP\.ATES 
Let· s take a look at the souroe code to sec 
how this enhanccmtnl of the sWldard in· 
terfxc is II«XXmpli:shed. Fir$l. dl.rcct your 
anention to POPMEN\J.RC. This the 
resource script file. which contains tem­
plates for the progr.un's nonnal and pop­
up menus and for the dialog box. as Y.-tll . 

The template (Of the normul menu be­
~ins with the line 

MENU ~ a keyword recogniud by the 
rcsowcc compiler. 10-.NOR.\i Al idtnti­
fie a constant defined in tbe POP­
MENU.H head« ftlc. 1llc POPMENU.C 
program uses this constan~to ~fer to the 
menu. 

The normal menu is Sl8ndatd stuff. 1be 
template is Ot"pf\iud with the usual himf. 
dly o( menu items. All items that invoke 
submenus are indicated by the SUB· 
MENU keyword. A SUBMENU tate­
mcnt mUSt be followed by a pair of curly 
braclcct.o; that contain the items on the sut>­
menu. The MENUITEM keyword indi· 
caaes an opclon that can be chosen b)• lhe 
user. The tildes ( • ) in the text strings indi­
cate the letter that is undc:rlinod in the 
menu. This is the key-letter for the menu's 
keyboard interface:. All the itemS the u.ooer 
can choose are followed by constant iden· 
til" .en; (these~ def"med in POPMt:NU.H) 
that begin with the ptcfuc IDM (ID for a 
Menu item). 1be Prescnwion MOJI!l&et 
uses thc:$e 10 numbers to identify chosen 
menu items to the program. 

The JlOSHIP menu besin.~ with the fol· 
lowing line: 

KDIII IO_toPITP 

II$ org:uuution as samilar to that o( the nor· 
mal menu. Note. however. that it begins 
with a SUBMENU statement in whtch the 
~ of ~ menu i ~cd. lf you were to 

POPMENU RC 1 ol2 

1·······-·················----
POPK:::Inl.~ rH~r~ ac:r1~ 

-------------------------··· ·1 
hnc:!~ <oa2 . 11> 
11ec:lod4 ·popneoo.b· 

10:111: 10 11~1. 
( -
~BKrKU •"Plle•, •1 

I xuu:']'1:)1 . - • ...,., 
~U!~ •"Open•, 
~U!TZM ·-:.v•·. 
~:n~~ •s.ve " .t.a•, 
ICEIIUn-1"11 $1PMATOR 
KE~UITtK •.t."boOt P~nu .•• ·, 
) 

$U8XF~U • "£4it• , •1 
c 
"'"'"" ·cv·~o·' Ke5Ut~e" ··~opy·, 

~17CM ·-p··~··~ 
~~~I~ •c"lear • , 
I 

SU~NU ··optlon••, ·l 
( 
SUaKtNU •"Color· , ·l 

( 
l\tJIUU1ltt • "lted • , 
lttiiUlt'tx · ·c: ... ao·, 
IO:WI:"li:M · -alue•, 
) 

$U~C~ ' $1~e·, ·l 
I 
fiZJ(U I ":VI • "!Ina ll • , 
tCEJo;;U'%£11 · ·~1-·, 
lltN'Ut~ · · :...n;••, 
) 

I U91'2!CU •s"poed•, ·l 

llfi<'O: 10 POPU? 
(-

( 
~urn:x ··slow·, 
MlQC\1ln:M • "~tech.IIJS", 
KEIIOir&lt •"Flat•, 
) 

:lift "" sllfiotn 
111ft-SA vt; 
lo.(&AYUI 

fi>Jc-o\BOIJt 

!liM IMAU. 
tDK MJ::mn• 
tllft~ 

S:UIIIaiiU • •, lllft.toPI1J' 
( 
IUIIO:IIII •rile•, • l 

( 

K!JIU!ttll ··-·, 
~Ul"t'Zit "Op4ID' , 
KtHUlttM •s•ve• , 
IQIIIUtt'ltM ' lave A.a', 
MBIIUtftlt SDAIUITOR 
ICJ:IRilnlt ' o\l)Ou\. Pop~Wnu ••• • , . ) 

su~ •Jdtt •, -1 
( 
Mt!nlt'71Ut · cut ·. 
KPVlTtM •copy• , 
~t~ ., •• ~. ••• 
IIEWUJ1tH •clear·, 
) 

•u&KZIIU ·~iona·, •l 
( 
I UIKEMU 'Coloz •, ·1 

( 
IUINI':'IJI • RacS • , 
I(EJC\)It'lll "GrMn" , 
Kt~Jl~llt ·•lue·, 
) 

SU&MZSU •Slll", -t 
( 
ICDIUI":'Dt . ... 11• , 
ICDIU: '7tiC • IIICS lUll" , 
ICDIU: '7tiC • L<U'<JI • , 
) 

10.. IIJ:V 
JDit opg 
I DIC-c.AW 
IDit_AAVZU 

IOM_AWJT 

UIM Cln 
:lit('" coPY 
lDM-PAS'n 
IllfCCUAa 

10M IMAS.L 
!Oil-MDlUlt 
:11ft: u.llC:Z 

Agure 3: The POPMENU..RC I1IIClU'Ce tc:riJt CDfUnl ~ b the tnnl8 and dak)g box. 
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POPAIENU.RC 2 ol 2 

&Uli!CEKU ·s~ed·, 
( 
IC!IC11lUK • 11011", 
ICIIC'Qt-RM •Nocliw•, 
KEJrot"TIK •rut•, 
) 

l>~t.M£ I C>D AIIOU'!' 
( -
OlAlOO ••, I, l21 321 211, 111, , 1CP_Dt480«Dta 
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1$: ~ch a template for a pr0gnm 's llOflml 
menu. ool)' ~ opcion would ~ on 
the m;un menu lxlr. ev-=:rything c:be would 
he in submenus. I have given tlli$ Item a 
blank tellt Mring (as we will see. it is not 
displayed anywny) and the identifier 
IDM_POPUP. 

l'\'c also removed aU the tildes from the 
text strings in this template. since there is 
no keyboatd interface on the pop· up 
menu. Otherwise. everything i.s the same 
as in the normal menu tempt ale. 

MEHU OVERHEAD 
1\'{)w k t's tum to POPMENU.C. the C 
SOIJr(e code file . Including the nonnal 
menu in the program's window is easr. it 
invoh·cs only some data and code ncar the 
beginning of lhc main function . Spccifi­
cnlly. all you need to do i.s include the 
FCF ...MENU idcntifter with all the other 
FCF (frame crc:uioo flag) idcnrificrs and to 
pecif)' the men\J identifier (IO_NOR· 

MAL) as the penultimate parameter to 
WinCrcatcStdWindow. 

POPMENU.H COI.tPLETE LISTING 

,. ______________________ _ 

~-· ~t filw 
-----------------------·1 
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t<i•tioe tetCOP!II 
td•hne 1011-SAW 
ld•f1ne t~$A\1UUJ 
t<tetlrA zOJt: AIICO!' 
I .S.U C.O t OK Cln 
t d•fto• 1DM-COPY 
t ck-U.;;e II>K .. PASl'S 
tC.tlce tDK-CLIAA 
1 0e h.ne roK -kiCP 
t6eUne mtrCUDI 
tde t tn• zDft: &Luc 
ldeCine loet_&IIALL 
td•t lne tOM Kto:u" 
l.clef lll4 lt>"'" LAll<l£ 
t4•Ha.. 101t-s~ 
tcletl""' um·..,~PUD 
t deUGe roM_ lilt 

t d4Une : o" _P0711' 

l defln• 1r10 .. AJIO(TZ • 

1 
2 
) 

• ~ 

' 7 • ' tt 
n 
u 
u 
u 
1~ 
1' 
17 
u 
ll 

1 

~ 4: The POPMENU.H tleedef lie 
COf'llW dellnlliona 01 tle coniD1t8 tequbd by 
bOll\ POPMENU.C and POPMEHU.RC. 

a menu ~indow. lhe function rcrums a 
handle co the menu window. which is 
S10n!d In the SUllie variable hwndMenu· 
Popup. The menu window now eltiMs. bot 
it is oot visible. because it has horizool.al 
and \'CrticaJ dimensions of zero. 

Just to be on the safe side. since the 
menu window is oot documcntod a.~ being 
~aaed wid\ a zero $t7..e, the Wii\SetWin­
clowPos function i.s called to set the size 10 
'l.a'() eltplicitJy. (This pouticular fun<:tion 
can IICICOmplistl quite a (ew !aSks; it will be 
used later to set the position of the menu 
window.} 

ANATOMY OF A MENU 
Although we speak of a menu and of a 
me~~u window. menus :~re really tollcc­
don.~ or multiple windows. In the Presenta­
tion Manager. windows are always rectan­
gular. One window is required for the 
horizonlaJ menu 001. This is a iled the top­
le\-c!l menu. Each submenu requires its 
own window. 

The WinLoadMenu function crcaaes all 
the windows and rerums the handle ro the 
cop-le,<tl menu window. In POPMENU. 
the function m:<~ICS eight windows: the 
top-le\d menu window and one window 
forc:achofthcse\'CO submenus. 

The top-level window is not visible. be­
miSe it has tc:ro dimensions. If this top. 
le\'CI menu window had a nonz.ero di.men­
sion, it would oonsist of a horizontal menu 
bcu with only one item in it-me item indi­
c:utd by the first SUBMENU Wltem£1\1 in 
the tc:mpl:uc (which. in thi~ ca.'ie, hoppens 
to be a blank string). 

The seven subltlellU$ are not visible ei· 
!her. Submenus arc alwa15 initially made 
ctlildren of a special window known as 
HWND-OBJECT. The children of 
HWNO_OllJECT are known as obj~ct 
windows. and objcd windows an: not visi­
ble on the screen. To di.sploy a submenu. 
the lop-level menu changes the parent of 
the submenu window from HWNO_OB~ 

JECrto HYlND..DESKTOP. the desktop 
WhcnC\'Cr the user chooses an item 

from the menu, the client window receives 
a \\~LCOMMAND n~ge. You' ll no­
tice in CltcntWndProc (lhe window pn>ee· 
du.re for the client window). chat POP· 
MENU ignores all menu Items except 
ll».LABOUT. to whictl the progru.m n> 
spoods by di.b-playing a dialog boll. 

POPIAENU OEF COIAPLET£ LISTING 

The O\'Cfbc:ad fOf the pop-up menu bc­
~il\$ when the client window is first created 
Mll AA-ei,·cs a WM..CREA TE me.~sage. 
'Ole program ~~ Winl .. oodMenu with 
10- POPUP as the last p11131netet, in ookt 
to IO!Id the menu template from the pro­
gr.un • s resources and tum the template into 

;· ------~····~.---· .............. . 
: f'QliiUICu.ou 11104\11• cs.Un.b.Lon rue 
: .... ·--··-···· .... -----------------
OhC.~lcet 
PAontol>J 
d»$IU 
Fr~~un 
8liJ'OUS 

1 topllp ,_IW tOI 19tt, U U c-tiU!IUOCI Co. ' 

liH 
tlta 
Cl UMW'ndt>COO 
Al:lootDl9P1'0C 

F9n 5: POPMENU.DEF holds Wormallon LH< usos In OOI\$IruCiing PQPt.4ENU.EXE. 

~R28, 19e8 pet IMGA2lHE IDI 
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window. (lt can do thL$ by calling WinSet­
Pan:nt.) 'Ill is causes the submenu to be­
come visjblc on the scrocn. When the top­
level menu window wishes to hide the 
submenus again. it changes the parent 
back to HWND.._OBJECT. This is oll han­
dled internally in the: menu logic within the 

Prcscm:uioo Manage:r. 
The first p3lltmCI.er of the WinUxld· 

Menu function is a window handle. I used 
hwnd. the handle to the client window. 
The Wltll.oOOMenu fuJICI.ion assigns thi 
window as both the pamtt and tbe owner 
of the top-level menu window. Thc: owner 
relationship is very important: whc:o a user 
chomcs an item from the menu. the menu 
window will :send a WM-COMMAND 
~e to its O'A'IlCr. Because: we want 

Our Printer Sharing Unit 
Does Networking! 
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the WM..COMMAND mcs~ to come 
to the: client window. the client window 
•nu.~t he: the owner of the top-le\'tl menu 
window. 

You ' II noctoe that the final Step con­
cludes WM..CREA TE processing in POP­
MENU by cal Hog WinSet.Parentto set the 
parcru of the: top-level menu window to 
HWNO_OESKTOP. I do this be· 
cause .. . well. because I couldn't get the: 
program to won: right othe.rwi.sc! I confess 
I'm noc qui1c sun: why thi.s is occc:s.saty. 
but it is. 

INVOKING ntE PONIP 
The pop-up menu must be in\'Okod when 
the right mouJ~C botton is pn:.~ andre-

In the Presentation 

Manager, windows are 

always rectangular. 

One window. called the 

top-level menu, is 

responsible for the 

horizontal menu bar. 

Each submenu 

requires its own 

window. 

~. When the cliem window n:cehoes a. 
WM .. .BlJ'JTON2liP me:s..'llge, h fi~ Cllll$ 
WinQueryPointerf>os to obtain the OOOC'di· 
na.~es or the ITlOUSC pointer n:lative to the 
lower-kit comer of the: scnxn. 1bcsc ~ 
ordilWCS sre stored in a POl~ suucture 
n.amed pdMou:se. For n::lSOn!S I'll eltplain 
shor11)'. the >"~nate must be lldjusccd 
by :iddlns a value ctlcainec:.l from the: Win· 
QuetySysVt lue function. 

The progr.un then calls WinSetWin­
dowPos 10 ~the position of the lower-left 
corner of the top.le\-el menu window reb· 
tive to the I()Wet'oleft comer of its parent 
(the ~cup window). Th~ n:quln:8J*S· 
ing the two f.elds of the pdMouse struc­
ture. a long with the id<!nt ifier 
S\VP ..MOVE. as prarumcccn; to the Win­
SctWindowPos function . 



COREL announces the tlnest in data 
security and mass stora.ge for Novell 
Networks. 
A s the world's leading developer of 
WORM (Write Once Read Many) 
intcrfa.ce software for mM and Apple 
Mac oomputers, COREl.. brings it's 
record of aoftwase excellence lO the 
network environment. 
Now. Novell Netware l.l S bas a new 
$l0rage solution bfeakthrough. COREL 
optic:al disk subsystems provide the 
ultimate back-upand bigbe:st security 
options available. 
Operating. on the network me server-, 
COREL's optical software supports 
cleva1or seeking.. directory hashing. and 
directory caching. Complde access 

COREL 
OPTICAL 

DISKS 
for 

~OVELL 
LANS 

across NetWOflc Bridges let you support 
and run cvc:n your largest applications. 
No extra hard disk space or workstation 
memory is n:quin:d. 
Optical storage give$ you the potential for 
infinite capacity since removable optical 
camidg.es are used. And security is 
l.nsured with the write-once character of 
the technology. You'll never worry about 
losing data again. 
COREL software is oompletely 
companolc with Novell Nc:tware utiliries, 
security levels. and all existing 
applications. The world'sleading 
developer of WORM interface software 
invites you to make the networlting 
breaklhroug.h. For details, contnct 
COREL Systems today! 
OllO.E m ON ~EAOEl SEAVICil CARD 
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N<Jthing as )'tt vi.sable on the $Cret:n. 
The top-level mc:nu window ~ill ha.1. a di· 
mensioo of tcro. and !hat Wlll noc dlange. 
We now need to fom: the top-level mc:nu 
window to iO\'OKe the first pop-up win­
dow-the "•indow. as seen in Figure 7. 
that concail\) the three items, File. Edit. 
and Options. nu~ is done by si~)' send· 
ing a message numed MM-SELECT· 
ITEM to the I~ level menu window with 
s call to WinScndM.sg. This proc:OOurc 
causes the menu to display the first sub­
menu wtndow. 

llus5Ubmc:nu window is positioned b)• 
the top-level menu window. 'fhe po~'illon 
of the subrncnu is set ~ that the top of the 
&Ubmc:.ma window tOUChes the booom of 
the top.~'d menu window. Apt)Clrenlly. 
ho·wc\'cr. the top-level menu calculates 
this position by subuocting the standard 
heiiJlt of menu lxus from the cop of the 
window. The ~ 't woric quite right be· 
c.wse l~ topole,-cl menu h:lppen 10 h:wc 
a lU'Oheiglu. Th:u' why I fil$l ooju.~tthcy 
ftcld of the ptiM~se by OOding the~· 
ard heigllc of mc:nu ban. (This infOC'Til:Uion 
is avu..ilable (rom WrnQuerySy Value.) 
This adjustment causes Lbe upper-right 
comtr of the submenu to be positioned at 
the r~ pointer. 

The f'innl mep requ~ 1\ to call Win. 
SelC~pcure on behalf of the menu window 
in on:kr to (oroc: illl mou~ input 10 8,0 to the 
menu window. ·nu~ tnsun:io that the: menu 
window will rccogni~ when the lef't 
mouse buuon has born ~ outside the 
menu and will dismiss all the ~bmcnu 
"indo". 0 

'"' .... 
11iiio1 UI!"-

1:' :J 
a!I 1,11; ._. _I 

~ 

=.~ = 
a ~ aa 61 ~ l!l 

~7:Vhn 11>\} -you c:tck me~ ··---mouse turon., 
POPUENUs~ 

M"dow ... rl9W 

IIW'Idow appaa~S, 

~-""'* .. 
eotl*allhe ~ mouse pot'ltef ~ -::-1 

pasdiOn Tho ltfto 
lOP....,.. tllem$ itO l::;J ~~ 

In INS MlOOW You 
can use fie left - -tnClUSie blllfiOn to a ~ ell 61 o:tl t!l G!l 

sotectttoms. 

WinSetCapture 

ensures that the menu 

window will recognize 

when the left mouse 

button has been 

pressed outside the 

menu and will dismiss 

all the submenu 

windows. 

-~ 

CB 

Figure&: 
POPMENII$ 
nonNI 
~ton 

~"""' 

I 

And that's it! A total of ci~t Presenta­
tion M:lnager func1ion can (and very link 
:tnetllary code) is withal' n:quin:d to im· 
plcmenc pop-up mcnu:s. 

OBJECT OAENTED? 
I soc the ide3 to anen1pc a P<lr'UP menu af· 
ter I<!Oking :.1 an unrde~ PM :.ppl~~ 
tion thut did ~hing ~imilar. This i · a 
large application that CTeatcs SC\'Cra.l dif· 
fmnt typc:s of $Uindard windows. In some: 
of these standard windows.lhc clic:nt win­
dow is SCpr3r.llcd into several roctangular 
:tre:lS by d\ild windo~. Each of these 
ctUW windows i.'S n:sponsible for a dJffa· 
enc La.~ . In \\!Ch windows. the program 
implement$ several different pop-up 
menus. The pop-up menu you get depends 
on lhc child window in which the moo.o;c 
pointer is positioned when you press the 
right button. 

This technique :>een~ to ane to exempli· 
fy a rather obJ~I·uriented t\pprQ(tch to 
menu design. Each child window has CCT· 
Ulin commands associated with it, and tbc 
pop· up menu need contain only those 
commands . Each chiJd window is respon· 
siblc for di.~playins d!wl (and some1imcs 
n:cx:iving user input) of a specific son. so 
the popour menu l~b only those corn. 
~ thl.ltt~ parttc:ubtrd'nld window un• 
den.1ands. The mu.in menu in these win· 
dows lists all the rom.mnnd.~ that all the 
windows understand. 

FOf" u prvgr.un <lfg;.nit.ed in lhl~ way, 
the pop-up menus make a lut of sense. Per· 
lulps someday they will be explicitly sup­
ported in the Prnentation Mana~r and 
will require only one function call rathc1' 
tJtan eiS)lt. Thu wC)uld be u very nice c:n­
hMcemenc to lhe PM u..<cr tnterfaoe. • 

Copynghted materaal 



A pricelperformaoce break· 
through for 386·bascd sysrems, 
the Tandy 4000 SX combines 
more lm~ted features than 
ever before in a machine in itS 
price ran~te . 

The lntcle 80386SX micro· 
proce5SOr combmes the abili ty 
to o~rate h•gh·performanee 
80386 based software, as well as 
cum:nt 80286 :md 8088 based 
software. You get the combina· 
uon o( 32·blt performance with 
l6·bir hardware compotibilit:y. 

This me:1ns the Tandy 4000 
SX insures )'our computer in· 
''~tment for the future . As a 

low•cost alternative to an c:x• 
pensive 386 S)'Stem, you won't 
he left behind when ~'OU want 
to move on to more advanced 
386 based applications, like 
MS•OS/2. 

Bullt·in VGA grophics gl"e 
you beautifully detailed, high· 
resolution displays. Add a color 
analog monitor nod c.te3{C <'IS· 
tonishmg graphics using a pal· 
ene o£256,000 colors for 
ncar•photographic clarity. 

Tite 4000 SX's SmartDu,-t"' 
lmegr.ued Ori\'e Electronic.~ 
(lDE) cc:chnology allows you to 

add high·performanee hard dl.$k 

Tandy Computtn: BecaU&t there is no better value. • 

The 
Tandy® 
4000 
sx 

Step up to 3861
"' 

performance 
for the price of 
a 286 system. 

drives without installinR a scpa· 
rate <.ILsk controller. 

The T.'\ndy 4000 SX. From 
the: bcst•sd ling fami ly of PC 
Compatibles In Amcrlc ... .......... 
I Send lilt I ..., 1911 I 

RSC·21 ~ catalot. 
I .,.at~~ ""' fOA4fl Cf I 

»l O'le ~ C.C.. fCIII W1nt. TX "~ 

I I 
.~ I 
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~Could 
Tell\bu 

All About Our 
Desktql Laser 

Priiiter, 
With Its 
Built-In 

Adobe IbstScript, 
Emulation 

Capabilities, 
Multi-Platform 
C:.OOnectivit~ 

47 Scalable Resident 
T~Styles, 
And300DPI. 

-~ 0 Ill - = 

One look at the wid · niO(,"' of high-quality lnS('r output 
)Oll get with the JllM f\.-~•no l Page PtiJa\t'r II . mad >"u'U boct 

fmm Adolw» gi'-es you an (>normou amount of creative 
l"lllrul. 

You're able to rOOlte and scale aU )'OUt images and 
typefaces. All with oor.zling resu lts. 

the picture right away. 
Whether its an duboratc: 1'"~-ntatKm 

or a simple letter. t!\'Cr)'thing <!Oillmands 
greater attention \\ilt:n it'' printed on the 
PersoooJ ~ Printer II. 

Adobe's PostScript: One of the POSTScJUPT 
Page Printer Ill. biggest dra\\"N, son-tft:oMeOt 

In addition tn huving mol'(• typd:'l()('S tht~n :my 
other desktop laser printer. its ooilt-in PostScript soltwun: 

And picture this. With 1\lst$<-ripc, )00 ~n go directly 
to )OUr typcscucr for <·untt:m-ready C.'Of')' or color srp.1rn­
tions. \\•ithout h~wing to n:-cutcr )Wr data. A l..ig a<hlmt­
age when you'\-e got bud~:,"CtS and deadlines to moot. 

E'\W)"'fle will want to use this printer. And 
since it\ SO nexible., e\'ei")'Oile can. 

'rht· wtStllilit y of tJac· Al~:,~t· PrintN t I r-Jm lw <'nhaM'rl 



OrWeCould 
Draw You A Picture. 

t'\t"ll furth(•r by the neo.' optional clual 'lwct ond cn,~4opt· 
ft"(offi•r. nrl its flexibi lity is fu rtll4'f" t•nh:uM"<'d II)' its Ill"\\' ('IIIII · 

Ia lion 1110dc b"" itchi1~~ soft \\r.n·. h lets 
ITC •'(;'()nt Golde )OU automatically shitt emulation from 
~n:;c'rcw tiM' liP J .. ~t PI.L to the UlM 
........-... Jlrovrinh.'f""XLand now toXcroxi;DiabkJ 
~~'::~hoolbook (,:~o. for I'.Xtrnsi' '' f.Oftwarc rompatibility. 
PoiJ.lttoo Ancl sin"· tlw· ~oc Printer II c-an t)(~ 
linlCS Roman att:K'hc:'l l to virtually ony PC thmut:,h 

Riu o}ll!~-;;. ~·riul CJr t)llroll l 1l0f'l or to ;m ''I'Plc 
"''.W' "·"'"· sy tcm thmugh on ApplClalk intcrfow. 

t:wryun ·can sJwre the advantages of good-looking 
output. 

To bring nil t11e bcm:fit.s ol the 1\:n;ooal ~'C 
Printer U into tl te picture I'll )OOf olf.oe. contact 
)~Ur 113M mnrl<cting 
n.-prescntuth • or )"UT 
IUM i\uthori1£d 
rw.31M- lOOtl)'- For )~IT 
ncn rest d.'JllcT, rn ll 
J 800 IDM-21168, 

I. 141. 

=-=- ~ - -------- -. ---- -- ---- ----~- · -
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While C <md Assembler gjve you power 
to bJm, swit:c:l$lg OOck and fortli between them 
can le;J'J'e )OOT brain feeling a little fried 

All that stopping. And starting. And COil· 
stantly retrac~ your steps. 

Well, relax. Now there's Microsoft* 
QuickAssembler. Available with our clever 
Quick~ Compiler in one location: the first inf.e. 
grated environment for C and Assembler: 

ror the first time, you can save time with 
an integrated editor, compiler, assembler and 
~that let}QllcreateC ~mixed 
c anaAssembler programs, or ASsembler pro­
grams that stand alone. 

To make sure you feel at home in your 
new environment, we''v-e designed Microsoft 
Quick Advisor; a hypertext electronic manual 
that roaches, ooaxes and guides you on screen. 

Quick Advisor _ttives you (ICCess to infonnation 
on all ROM BIOS and MS-DOS'calls.And it 
even lets you cut and~ sample~ 
so }QU can make both C and _ 
Assembler subroutines part ~!~"""""' 
of your routine in no ttme. 

fur more details on 
the incredible integrated 
power of Quick.AsSembler 
and QuickC Co~piler, call 
(800) 426-9400. ff you own •.-.iiiiiiiiiiiii;:::::;;;;;;;:~ 
QuickC Compiler version 2.0 already, we11 tell 
you how to add on QuickAssembler quick. 

And take a load off your mind 



Last time. I discussed sin&)c- 3lld doublc­
pn.'Cisioo integer 3fithrnet ic oper.st ion~o Qn 

the80x86familyof~n;. lnthlsrol­
uiTV1. I want to gcnerolizc those techniques 
to COYer intq;cr addition. subtr.JCtion. 3lld 
multiplication u ing any p1ccision )'OU 

might want or need in your ~rams. In 
the next installment. l' llllllk 3 little more 
about inultiplication :~nd thell address mul· 
tiple·procisiQn dh•l ion. 
Bef~ beglnnin~. ho~vtr." brief <li· 

grt:Sl.ion into the mon>trcacherous wna~n 
of data fonnats is in onkr. 

8IG-EHDIAHS AND UTT\.E-ENDIAHS 
When you progr.1m m a high·k,~l lan· 
~gc. you gcncrully do noc need (ot WMI) 
to know how the component bY'CS of an 
ruithmetic Yalut are l:ud OUI in mtlllOJ)'. If 
)'OU prugr.un in an ~bly language. on 
the: othct hnnd. 311 understanding of binary 
dam fonn:us ~c; ah!iolutcly vil!ll. If you arc 
going to I~ an integer from rnenl()Cy inro 
regist~ (or vice '-er..:s). you deatly ned! 
to know which end of the integer is wtnch. 

You may be swpriscd to he3r th3t the 
wortd is divided into rwo hostile C3mps 
(wags h:we dubbed them the .. Big· 
Endl;m~" :tnd the "l.ittle· cn~h:sn,") o'-er 
this soemingly innocuous is~'Ue. The: Oig­
EndiaM are conuniucd to n doo. foml3t 
that put 111e most .ignificMt byte of an in· 
tegcr at the lo~ memory ~ • 1~ 
next most signif1C3tll b)tc at the next-high­
er uddre.s...;, and so on. The Liulc-Endians. 
by cont~". an! linn t'leJic,~~ In a d:ua for­
nlllt in which the! lea.''l ignifi~t byte of 
the number is placed 1.1t the lo~ memory 
address and the roost significant byte at the 
highest memol)' addm;~ uct"Upted by the 
number. 

To nuke the diflcrencc in stora~ tech­
niques more concrete, consider the 32-bit 
mteger 12345678h. which i cornpo:.cd of 
four b)tes. On a l.inle- Endi<~~~ CPV. the 
(our b)'t~ would be 1:1~ out in rnenlOf)' 
thus: 

Uh ~6b J 4h 11h 

with 78h OCC\lpyinli the lowe.-o~ :sdd~ and 

Power 
Programming 
Arithmetic Routines 
For Your Computer 
Programs, Part 2 

• This Installment covers 
addition, subtraction. 
and multiplication. both 
in generalized C·likc 
form and in lull assembly 
language routines. 

12hthchighcst. On a Big-EndianCPU. on 
the other hand, 3gain moving upwanl from 
the lowest to the highelit a<kl~. tl~~: four 
byte.~ would be arrnnged in memo!)' us (ol­
lows: 

Although there are many dill'c:rem ex­
anlples of CPUs th31 usc coch of these data 
f()t'ltl.')t. • the front lille' in th~~ silly linlc 
war an: l'lllll'lneO by the Intel 80.t86 users 
on the side of the Unlc-Endians and by the 
Motorola 680.r0 uscn; on the side of the 
Bis·Endian.~ . When a Macintosh prosmm· 
mer nk!ietS ~ PC progr.unmer. l'n1 often 
;smated lll the: intcn..~it)' of the: fc:clinNS 
aroused by this sccmingly trivial~-

Bc:lixe you ~~ snv<.,\-ed rn :111)' such 
helltcd discussions your.;clr. ju5t remcm· 
ber thna these data fonnats are only con· 
\X:ntions and that equally ciTteicnt CPUs 
can be buill using either one. The UUie­
Endlan :~pproach. in which the sigoifi­
c:ll\0! of 3 byte 3Seends with its address. 
'Oem petfec1ly logical and inculti'-e tO me. 
bUl I' II be the fin>tlo admit th:st heA tlun~ 
ol' rncrnor)' ~ far c:asics to IQd antl inlc:r· 
pret on n Big-Endi:~n machine. In nny 
e"cnt. I'll be using. the Little-Endian for-

rt13t exclu11ivcly m the urithmccic routines 
to be developed in this column. both for 
the sake of comi~cncy and to lll3ke it ea.~i­
er to plutt in the ~o;e of an 80x87 numeric 
coproc~r later. 

lnten:stingly. the 80486 processor has s 
new in ti\JC1ion. called BSWAP. w~ 
only pu~ is to lr.inSfonn 3 32-bit datt 
,.aJue in a ~gl$lcs from Big-Endlan fonnat 
to a Linlc-Endian fonmt or b:lck again. In 
other word.\. it perform.~ the same function 
on 32-bit v:tlues us the XCHG insuuctiQn 
does on 16>bit ,-aJ~. For example. if you 
had a 32-bit value in register E.AX. the: in· 
suuction 

would be exactly equi~lc:nt to (but mum 
r~cr than) the sequence 

lCOIC AII,IU. 

1101. t.\_1(, ,. 

lCo.G Alf,l\1. 

MUlnPL£PREctSIOH A1.GOAfTHMS 
\Vhcne\'cr )'00 need to pcrfonn addition. 
~ubt~tioo. muhiplic:uion, ordivi$ion to a 
degree: or preCISIOn beyond Whltt your 
CPU's native machme instAA'tions sup­
pan. you are led direaly to the so-called 
classi<:.al algoritJuns for these operations. 
The rlasslrol algorithmJ nre the underpin· 
nings or the stepwise. methodical proce­
du~ we alllcamed in grade s-chool. using 
~r :llld pencil. for doing arithmetic on 
numbcn> " i th mon: than one di$it. They 
~ called classical because their history 
ext~ far b:tc:k before the dawn of the 
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computer u~ In fact. as Donald Knuth 
points out. the word ·· algori thm'' W<Jll 

used exclu.sh-ely in this sense for SC\'Cral 

cmturics. before it acquired its modem. 
more gcncm.l meaning. 

Figurej; I through 3 contain C· like 
pscudo-C\ldc that lSemonslr.ttes the clussi­
cal atgorilhrns for addition. ubt.raction. 
Ul1d multiplication. (I'm deferring multi­
plc·pn:d~ion division to the ~t in:stJII· 
ment.) The pseuOO<Iode shown is mod­
eled on Knuth's MIX assembly I(Uiguuge 
listing$ in T~ Art of Compwer Program­
ming. Volum~ II : Seminwnnica/ A /go· 
rlthmx (seaioo 4.3). s definitive work that 
should alway, be your uhimrue recourse 
on these and related topics. 

In Figures I through 3. uiJ and viJ ru-e 
arrnys th!U hold nrguments in txtsc b. one 
digit per unay clement. The actual physi­
cal s.iro of each array clement is irrelevant. 
so &on& as it is large enough to hold s num­
ber of rn:sgnirude b- I. The value m n.'.JX'C­
scnts the maximum number of dig.ils in 
etldl argumet~t. and the resuh aN (ocmed in 
~Jr.l)' wfl. 11~~e variable k res'lf'C.Sent~ the 
"c:IJT)'." whiet1 is iet co the c:~ccs..~ when 
the n::sutl of an opcrat.ion docs 001 fit into a 
sin!tlc digi1. 

To illustr.ste how chc:se an-.t}'!l and ' '<tn· 
ables are used. let· s coosider what happenll 
when we Udd the very first digiiS of cwo 
multipfe-pn:cmon num~ together. 1ne 
vuluc: of the I"IJ'St ~It digil and the rc:suh­
ing cany arc found as follows: 

vttl • ( u(t) + v ( tJ 1 IIIAXI b 

k • (U(I ) + v( tll I b 

Subscqucm digits ( I through m- 1) in the 
result an: found in the same way. except 
that the previous value on is included. as 
follows; 

W[i) • IU[i) + Vl l l • k) eod b 
k • tU[iJ +VIii+ kJ I b 

One intcrc..~ng aspoct of thc:sc cla~sicaJ al­
gorithllls is th:u chey ~pply equally well to 
numbers in any baSle whatever. You C4l1l 
ctloooe to view your ~mctlts ;and n:sults 
as bic muys (busc 2). or yoo can group the 
bit« cogclher and wortc on octal numbers 
(lx:l:!e 8) or he~adecimal numbers (~ 
16); yoo c.m even a.lk>"' che natur.ll byte or 
WOf'd sit.c ol che CPU to be :\11 indjviduaJ 
· 'digic.·· 

Em PCMAGAZ!tli; NOvEMB€A2tl, t9e9 

ADOmON PSEUOO.CODE COMPLETE liS liNG 

hn " ; 
i:.t ~ : 
lN. b; 
.11!\t. ~; 

tU'U)' OlCOtt Y( llJJ 
ura.y v r"H 

" • 16; 

toru • OJ 1 < m t ••JJ 
I 

II nu~~ ot di9i;. 
II irAOlt or.r!Al>~o 
II boao 
II earry 

II hol4o &t~fttO 
If roco~v-. roeult• 

II iruu.al.l..~o e.ar-ey 

I I add d i qt t by 41qit 

V (\) • (U({) 0 Vl 1) + li:l 1IQd b 
k • (UiiJ ~ V( 1) . ~· I b 

~ t : ~flls &lrnpllfiod. Ctb ~tot~addlllon. boCh arguments and 
11e result 818 assumed 10 De nonnegarlve. Thecatry k a.ways takee1he value o 011. 

SUBTRACTION PSEUOO.CODE COMPLETE LISTING 

.lnt ~: 
Snt. t; 
lnt br 
lnt k ; 

•n•y .a(n l , v (a J; 
uuy wtnlr 

lo. • II ; 

!Or(l • f ; J < A; i ••); 
r 

II nu~c or di 91to 
11 l~x vartablo 
II baH 
II eury 

II 11old1 erg11noAU 
Jl ~ooo1veo reoult~ 

II l nltl•lla• ~·•~Y 

II •Ubtr•~t dJ~l t. by di9iL 

lo'(il (UIH - vt1J • ~, acd I) 
It •(Ui ii - VI ~J · ~ t / b 

F1gln 2: ~ecl9ion ~In C4ke pseudicK:ode. In this~ presenwioc\ bOih 
at~ and lie resut 818 a:s:sunec1 110 be nonnegaove. ancllho ~ intJml'fu(j is as.suncd 10 

be groatar Nil 01 eQUal to fie argumen~lnvjl. The carry lc alWays cakes the va1t.1e 0 or - 1. 

MULTIPLICATION PSEUDO..COOE COMPLETE USTING 

\llt •: 
tnt 1 . H 
~nt 1>: 

J/ r:o~t" ot. erg. dl<Jit• 
II Lnd~~ varl abloe 
II boo•• 
II ~JTY 
I I acr~teb var l abl • 

lnt It; 

'"' ~ : 
I•U'J UI.,J , Yf n J; /J 1\oldJ lU '<JiliN ilt l 
u~.s)• vc••1) : II r«:o1v .. • pr:oc:loc:t 

to :•• • •• 1 ' a•'s •• • H II i'IU~ lalue proc:l ... c t 
c 

tc~r , • il-l 1 < s r 1- ): II U nci t h H• peni Al produc:t . -

I • U(J} 'Y(SJ t Wf1+j J • ~; 

wt- • lJ • L .od b; 11 d i CJ:Jt o r panu1 proct .. u:c 
' - \ I b1 II e•t~u ~a~ c arry 

J/ bt~ .. t d~g•t o t 
II P"R' 61 pr OCiuot 

Agwe3: ThisClke ~lOt ~ecisior•mc.._,tlon~ flOOP\.TsfliOvo 
~ fnso'ucllon. Tho~ of fle base must bo less Nn 01 eqJIIIIO fie largest prodUct thai cat! 

bo !)IIIIGI iJlod by lhlt h9rdww9's ~ mufl1llr ln&truc:Sion. In this~ praeenta~~on. boltt of 
tho OtgU11Cnt$111"1d flO rosulln assumed lObo ncmogaiMJ, 8fld bol\ arguments are lhe &erne sae. 
Thevaloo ell the CMrY k ~~tie QOO(j60fl 0 <- I< < b. 'fo4'lefe b 181he ba9e. 

Copynghted material 



Because "Statistical Graphics" 
Is Better Than Just Statistics and Graphics 

Most of today's PC statistical 
packages give you all the 
statistics you'll ever need. Some 
even gtve you a few graphics. But 
only STATGRAPHICS from STSC 
gives you Integrated statistical 
graphics In an environment you 
control. 
CHqw ..,.., ,. ...... """' 
STATGRAPHICS lets you ex_plore 
data relationships fully, 
producing higher quality, more 
timely solutions. Define your data 
and assumptions, run the 
procedure and review the results, 
modify data and assumptions 
repeatedly and take another 
look-and another. All without 
leaving the procedure or making 
pennanentchangestoyourdata 

......... ., lbtletk:al Gt...,.,.. 
Coupled with STATGRAPHICS' 
Interactive environment are over 
50 types of graphs-traditional 
pie and bar charts, histograms, 
~line and surface plots, quality 
control charts, and more. All are 
Integrated with the procedures 
so that they can be displayed 
Instantly and modified 
repeatedly. 
Query data points, do on·screen 
forecasting and model fitting, 
overlay graphs, or zoom-In on any 
area for a closer look. With 
flexibility like that, you can spot 
and Investigate visual trends In 
your data-trends you may have 
missed If you looked only at the 
numbers. 

('lltC1.E:U10N READER SERVICE CAitO 

-- 0.. 2110 llsrt.tk.,~ 
• Direct Lotus- and dBASe-

lnterfaces 
• AN\NA and regression analysis 
• Experimental design 
• Quality control procedures 
• Multivariate techniques 
• Nonparametrfc methods 
• ExploratOf)' data analysis 
• Forecasting, time series 

analysis, and more. 
nA~ 
,......, .. yiDDo~ 
Put the power of STATGRAPHICS 
to work for you today-all for only 
$895•. For our free convincer kit or 
the name of a dealer near you, call 

(800) 592.0050 ext. 200 
In Maryland, (301) 984-5123; 
Internationally, (301) 984-5412. 
Telex 898085 STSC R\NE 

'8ugg .. lltd r• Uiil ~lee In US. aNJ Cal-..~&. 
lnMtnl llofttl Clf!C.. "IIY· A">lllallle llltoUgh 
d .. lett and dltl~<llulon WOIId.,.._ 
SfATORAPHDOS. Locut, ~ d8AS£ lilt 
~I tit~ tfldtmtrllt of Stttb1~ Or1p111u 
Corpo~tllon. l.otv• O....tQPm<tnl CorpotatiOft, 
• nd AthiOnlttlt\ tM~IJ'Ytfy 

•au3nal 



Prove to your boss 
why you need an 
HP ScanJet Plus. 
----- a. I- •••••• 
I . -------

! ~ PIZZA ~ '!, 
: VARIEr Ill(;:; .' 
I "~\\' f\'t't!nU 1ES I : ~~~· ~knc.~ ll nutnbeor o( : 

,' 
I 

' ' ' 

,, 

,, 
b. ,, ,, ,, ,, ,, 

...---­,'~= ...... ,, 

I e'"\!r&~. ~lllt'nt· I 
I be-et Jerk); and~. I 
I J '- Ultr.t ·tllltfre. I . ....__ - . ------- . ' ~~----' 

1 Cutout llle photo and 
• illustrations on the lett. 

2 Put that dull, wordy 
• document down in front 

oftheboss. 

3 For the clincher, lay the 
• graphic elements in 

place. 

~ ~' 

Presto! The page comes 
to life, almost as easUy as if 
you'd scanned the images 
in with an HP ScanJet Plus 
scanner. Which you can do 
for just $2,190~ (In fact, all 
those images came fresh 
from our scanner.) 

This Ls a small, but 
tasty, example of 
how much you can spice 
up your communications . 
With photos, illustrations, 
and. thanks to OCR, text. 
Its 8-bitpowerprovides 256 
levels of gray and lets you 
scale images from 4 to 200% 
in 1% increments. 

vopyngnted material 



CHEESE LOUISE PIZZA COMPANY We need t.o do 
~nelhing to Uven up CJ\cese Louise Piz1...'l sales. People I<J\·e our p.lua.s, once they sink 

their teeth lnto them. But we're having trouble getting more 
customers lnt.o 
the parlors. 
What~., the 

problem here? We t~M! fresh. natural ingredients. 
Fnendly peo-

c. 

a. 

Mount Etna entpling ~'Cry hour on tl\e hour. Our 
salads 

The lx!Sl :!Olamf.iVo baU.mey! 
have fhmkie's great­grandmother's secret dre&.'ing, and people ke(!p telling us theoy'W never tasted ~·­thing Uke it. 

Now, for the 
past two mont~ we·"-e been hand-

0)-ers, the best 
deal in town. 

b. 

But so far, only 
Frrutkie$ grand­mother has come 1n to get ten for th<! pri<le of fh-e. 

~l.'\Yb<' the 
(b<etS 
are 
too 

dull 
!tt3)-be 

the ingre-
dients should jump nght off the page and !?aY: Hey. tak(' a bite! &it how do we do that? Any ideas? 

d. 

,Joc l..otd.setm11l$ycTUr · 
2 1'. J 

1..-noclwul idm<t Ul8 out · a or- This mt.mth ~ sperinl, CLP 7LC 

r slSO raiSCS tl\ urscwn tt (AJ\<\\he qualitY of oc t reeder raises Ptional shee d . t' . 0 
' t ·' An ' , " e nuai\U ~·I . O()S or 

u• "' . thome lf\ equallY ~\ · . nmen\.S· Macintosh envtro 
So calll-S00·75~~~st Ext. 714G for ~'0 1 r You'\\ 
;uthori2ed HPrlea c . 

matena\ 
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The multiplication alsorithm shown 
hete differs slighlly from the longhand 
cedlnique )W probably learned In school, 
in thtu the panilal productS are aceumuluted 

on the fl)'· When you perfonn long multi· 
plic:~Uion whh pencil and paper. you nor­
mally ftnd aU the panlal products fii'St. 
lhen add them uJI up at tbecod oftbe caku· 
lstion. 

One panicularly nice fe:anucofthis \'er­
sion of the multiplic:ujon algorithm is that 
it letS you use your CPU· s nallve fwd ware 

multiply. if one is available. You need 
ooly picl: a ba5e such that the square of tbe 
base is less than or equal to 1 plus the latg • 
est product that can be generated by the: 
CPU"sunsigned multiply instruction. Lfno 
hardw~ multiply is available. of COUJ'5C, 

yoo simp!)• fall back on base 2. in which 
case the aJsorithm degcnera~cs imo the 

MPNEG.ASI.I COMPlETE LISTING 

uu. .,..rc.M~ Jl'iilU•l••PtM'hl4.,. >'• ~h .. •'1 
•••• .S,lU 

r "'no~.u.. lt.lpl• ·,r-c:.eJco >•• c~-n •.:•aD• 
f01 lat•t .fl4, ,. ttJf, .,~ ... l td ,, .. , .... , -ll··~·~ ..... " ... -

I 
: CoonoLeM ICI lHt HU (- >c•U- 0., : ~ ........ "' ... ••t 0.4fll • tt 
I 
s <•H vua• 

I 
I 
I , .. , .. Itt 

I 
' :.et.nr;" 

-p . .ua 
rn" 

P(IJOi!t Mt 
u: ,_ 
-..... olt 

arru~:~. ~ , ... ,_ 
pep -~~~ 

:c~•oq ..... 
_tTXT t f4t . .., 

~l.•l 1 •••• .:.Sr ... . c! rwdt 

"" ; ...... t""' cott•l•• ., .... I .fi'9JMf 4 l4H,.Jth 

l>tl• '"' 1• 11 • t•• ~~....,.'C. o;.U• cSL~It 

•• ! ~:~~,~~::t. ·;!::~J ...... 1 

.,. J ~-\rUw l•rn\t. -.! ~ut 
el,Cit 1 H\Ut'W t\Pl .. Jt•-•U.u.-

l M\ • .tr<y ,ft •"' ' 
trr'-• pu· f•ll· * , A4$ 1 :.o l • ~h-.:-~ 
•• 1 ,. ?<t 3'• .._l-01 
"tf•fl : wtU\ •U ill .. U II til'tU"""I 

,,. J nnor• a;-u.t4 l•t.J1liJ 
••• f .. r •••t•• •• •' ••,r••• 

• bide: u. c:.t hJ' 

~ 
MPADD ASM COMPLETE USnliG 

tU)e -.A.."<f • ._,_. Awh1ple•Pr• cHl-:o :at~r ~~:.len 
~•· n.u1 

ter.UO • .-. 

' 
: ~1.9)l tCI 
: k .... ,.,.,.,. • , 
1 Ct U • 1\f t 

• 
' l 
i -..teru• 

; Ott • .. .,. .. 

ttr,;l\l•l•••'•·•'"" ut..._. , .a.an••• 
tor tt..t.e! tftc, Hte. ••nc, ..., 
Ill .. h r .. t -th41U I'J..t_ .. -

1tU ht! (GY~Jt.JCUlOQt Co. 
... , 0.* A."' 
I"Stll • • l)ll.lt 01 t O<I o ej•U .... 
~tOt " 1J6J(•U OS .. t tlt• UOt ••• , t hJ 

e& • t~r..a4 ···~· &a &~·· MttMon 4hMtt.-, Uet 1• 1.-ltu 6i fl\.fJ 

Ut01 • t4SAU 01 N t Gh. 

........ 
pdthc 

'1>0U proc ..... 
etc 

. ... 

,.._'ti"C': 
_.st ..... 
01 

:t'• p-:.r eucou •• l 
-.;fA! 1. 

41 

..,. .... ~ ... C=t ...... 
aury s:utut~r rt• u 

l m.tU •tl 11)1 .. t~U.N 

r ... . , .... t~Ur••• ot n •ol\ 
f b.H- \0 Uu 

IIPSUB ASM COMPLETE USnNG 

\U.l• JW.tU.a . UM M.lltlph..trechua t.n•~•r St.lV ... r t ctlO& ..... ~ .. ,., 
I 

..... u.,,,.,.., ,.,ht .. u~.-r .,._,ra.ct.U:n 
t :-.. :n-ut ell6, '"'~ t il •'-· &.ad 
t t Mt Uo ce.tl JIQd.-JlC .. bU ~r-.t•c-\..0 --d• 

t c.,rl1M. (C) ::tl-1 S:.:f CCIII&UUe&tsor• CO. 
' ~ .Mo?t1.11 .. e • lt.y tt:a~tt; 

; <•U -.u\t :::; : =~:;: :~ ~=::~~~~a=-~•14 
: (X • ... tt.twJ h t'Jt"' • ._ Vt~• 
1 .,., ... , 4tr~.c» tlA~t h t1l-..r •<:. u ·,uy 
I 
t \1\ti'Ut ttt»J • .,.,, ... ot lAd\ 14 .. U tU~ t Wit." I 

......... 

.... a • ...... r-z« 

...... 
<IC 

"f"•lt lW•t• ..... 
J~!' ,...,. 
!'>; .... 

...... r; _, 
10"rt -.. 

•N 

f9n 6: MPSUB.ASM Is a general-pUrpose sullCJaclloo roJ~ne tor mu~precl500 lnlegef&. 

II!J PCWtGAZJNE NOVEMICR 28. 1M!~ 

"Ct i_11J2 

......... ... , 
-'I 

cr-• 'tr N•C,hl. • l 
<ll 
"4'>1bl 

!1 

; ••¥It ··~•n• or uwlt 
1 CU 't) •Mtta lly f& • •f 

• MU Wt• troa • w rc. 
t ClbU'_,l fh• ~U.t••\\1 ... 

r "'u' eu tl)"t•• r•~• .. ,. 
f r•n=-c• a.s:..r•u& ~r t"•• r.lt 
;- e..n \4 c-•lhr 
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1/PMUL I ASIA COMPLETE LISTING 
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I 

' I 
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_pn ..... "' ..... J116U• •ewe· ....... cw a_nxr 

~'- -II -II - IIAU 

""'" .. . ..... ...,l . te.n .,.. .. 0 -· lop ... ep.cs .Ue blUe r • tlec'l. - :t:!f IM ... , IIM~l.., -<'-- ....-.CIP"r&_ .. l~t.., 

J;Vtll C"l( -· •• ...., ... u .. ''"'~·_... ...... dJ t.o .._....,. • CAU'Iot• •• 
pHil •• I M~ tr-.... t.c'.uiM n::wlt. 

""'" .. 1 v iii "' wan 1a ... u .. u .. - •• 1 ap.tr• l4 •• MUu - ••••• - ~ ac• 

- .. - ~ - d - ... ..... ~ - ....... 
"" 

. ._ - ~ - .... 
..-.u:.~ G,Cl ... tllot'll 

IIPO"IIh .... .. . ., - &l, ( e a.•llal .... ..... ..... ~;!!.rcu••) -...... ... c.L ... .. - al;dl - "'·' - ... a - ........... - .... - Cla'<lil,al - ..... ..... .. . ..,. 
lac a ... 
l ... 

d ,dt> -··· -· .... - -.t,db - ~!~~:~,, .... -- .. 
lM .. ... .1 ••• , ... - Hl - ..... - "' - 4& - .. 
r ... 

-11 .... 
_TU7 --

h.IUou .. _,,..,, .. IJ&It w 
'-• noes. .. n .. u (it bet.~ be 
·~·- ·h• .C ... __ , 

I I • t 

k •• , .. 

I t • •UI ' •Ill 
1 • a 

I • ¥(1•)1 

I ¥(1•JI • t - .. 
I ' ... I .. 
1 cwt.on 1 

: r: ., 
• -- ,...,.., .t..a.M.r loap 

' •••••• • It 

, .. 
I ... 
oo. ,...,.., GU't«r 1oc1tt 
dl-rf _....,. .. ,or ........... ~ ... ,.. 

MPI\IUL ASM COMPLETE LISTING 

tSU• •ucc..ua ... tupt .. 'tr..:t aun ILc:necl MlUplJ 
- )1,111 

· -·~ .... l 
I 
I 
I 
I 
I 
1 ~<vlrltM CCI "" lltl .,.,,. -nluuou 
J ~ Aa4U .._. • ... ,. :.O.SC'&.& 
I 
1 <•U v•tl\• 
I 
I 
I 

-....... 

oe••• 
HI OJ 
a 

• ~ • .._. Of &04,... opt,~ 
• .,.u_,..,. or ••uuun .,.,..,., 
• eotrerd l et-f\r. 1• .,_., 

.u~• d&...n.Lon Uao l& dl•u at .. ,.., 

.\alf'JIMI OS • C!S • lo ' ' 
a ...... cr <• 1)) 

u 1•1 • -.. • r pr-e• 
..,., •ttu toc ._ti.uUce CIPII,..... _, M 

:~:1 t \ ' r!:l.! 1 
• '=-:!~.:T:::';..=~ 

u: ~-~ ~ ..... '" •• ,...., 

-~ ,.....,, - pobllc ·-· •:au a ...,u., .... 
enr• ............. 
··- c••-ttn 
pcbiiC ..,.._, 

~~~;~aut J<Ve ·-· .. ~. ... I . .... n-at.t.-.:1 

oplalo 

.....,, 

......,. 

.U..l 

_ftl't 

- .... ,. U.k. br:l•aJ.ft_. of - .,,,., .... , ••••• .c .... .-- .,.,,, .... ,. 
p u llt • •" a i.Cift of neelt. 

wu "Y•• por l•l•liK•II,ft~ -(ft CJOOrl .. •AoJ~tl ... ,. ...... , ""• IUIIP 
li'ftll ., I r••• Ill. •lte •J 
ooll :r.q 1 aocrc. coer• ... -t•t\ .,,. fi'l lfloM•I I, I._. ' ........ u ... -·- .... u .. , ,. 
~ I M,. Ju.p 

"'"" : =··~{t.:j:.~-- ..... 
coli :r -NH ..-u I pnt- ... .._ •lt(fi,J' 

~ liP lA) : '"""- .a,. ot '""" I ) .... , r-lt h ,..,,..,_ 

pub •1 1 OIPU'fld ,,.,.. wn .,._ 
OQ .. Cll ' · - · Mk• ,.. ••• ~ .... u .. - ., .. , 
~l ar,l 
tooU ....., - ... - d 

~ .. : =~ :fi!~' ... I --
NO'IEIA~28.1~ ~~ .HD 

'" ..... \.. _tl 



I 

atn ••• 

am. 
Don't allow your excellent 
review to fade away like a 
golden oldie. Ziff-Oavis can 
print custom.<fesi~ned article 
reprints • tO keep your product 
at the top of the hit parade. Call 
today for infonnation: Jennifer 
Locke, Reprints Manager, 212-
503·5447. 

"minimum q~ 500; J co• '"'"Cks~~ 

Power Programming 

more familiar shift-and-add method of 
rrwltipl tea& too. 

MUt.~ROUT1NES 
f"~g~RS 4lhrough 8 Me the source li~ 
of the first muJtiplc-JRCision integer arith­
metic modules in our Power Programmi.n.g 
libraly, wtlich are a." follows: 

KP~ ct.nge olgn ot • ~ltiplo­
prooia~oa iDtoqor 

"'ADO ~1~1plo-prec1oion intoQor 
~tt1on 

Ml'NU'-1 Mol tl.plo•pr.c:hion 
~anu')IHHS hl~oqor 

llllltipUClatlOD 

The logic of the additi.oo, subtnlctioo, 
and muJtiplic3tion routiDCS follows the 
now of the pseudo-code listings quite 
dose.ly. The <:hllllge.sign proa:dun: em­
ploys the familiar trick of taking the one's 
complement of the entire integer, then 
OOding I. 

The calling sequence for these various 
multiple-pn:cision routines i$ documented 
in their ~ listings, In eeneraJ, 
ex is used 10 pass the length of the argu­
ments. which an: BS$l1lnCd aJways co be the 
same size. DS:SI poWs 10 one lll'8ument 
and ES:DI pOints to the other. The DS:SI 
argument Is referred to as the sowc~ and 
the ES:DI argument as the Msdnaribn, 
wtUch prcscrves symmetry with O$)Cf'I.Dd 
usage in the CPU's IWi\-e ADD and SUB 
instrucfi(lns. 

The result of tbe opefl)lton ulways re­
~ the deStination W"gUmc:nt. and tbe 
address of the result is returned in ES:DI. 
One w~ming is in order: when calling the 
muhiple>~ision multiply routines, you 
mUSt make certain I hal the buffer that holds 
the de:stlnation aJgUmCt~t is twice as large 
as the argumenl illSelf so that it will be able 
to bold the product of the two argwnenlq. 

TH!JN.80X 
Please send yoor questions. C011111lCnls, 
4Uld suggestions to me: at any of the follow­
ing e-mail addresses: 
PC MagNet 72241,52 
MCI Mall: rduncar1 
BlX: rduncu.n • 

DD Pvt.l~ ~~~~c.~ges 
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COMPLETE POWER AND CONTROL. 
MASTER PIECE& POWER CENTERS. 
Demand the unsurpassed protection and 

convenience of a Master Piece. Organize 
)~ur PC's ~r with ftve switched outlets. 
Protect it with surge suppression1 noise 
filtering. and static dissipation. 

For a desktop PC-Master Piece or Master 
Piece Plus. Fora PC tower- the unique two· 
part design of Master Piece Remote. 

Demand complete power and control. 
Demand a Master Piece. 

Call today for a free brochure. 
(800) SJS-4242 or (212) 475-5200. 
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3M di kettcs, data cattridge tapes, computer 
tapes and rewritablc optical disk cartridges. 
If you think some things in life arc worth 
keeping-like the resul ts ofyour hard 
work- we have a <;imple solution. 
Put your data on 3M media. 
I es rock solid. 
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Accelerate 

New 
lower Price 

and free 
PRO-C Work Bench 

UMary had a 4GL 
whose performance 
was very slow 
and everywhere 
that Mary went 
the run-times 
had to go." 

Your Productivity 
rro.c gives you the gre<'test gift in the computer world - time. You get high quality. 
fully commented. error free C source code in a fraction of the time it '>'OUid take to 
write It by hand. 

Pro-C has always s.lved you time and that s.aved you money. Now you ~ even 
more Vestronlx has dropped the price of Pro-C from S675 US to $399.001 And Pro-C 
\Nork Bench. the C source code llbr.vies that let you quickly customlze your 
application. Is absolutely fREE! A great program at great saving~ 

Pro.C will Increase your ability to create programs quickly by generating the source 
code for menus. reports, screens. wlndov-.s, and multi-file batch updates. Textbook 
quality C code is written by us. while the elegant system solutions and exciting oe-N 

algorithms are created by you. 

Pro-C looks and feels like a 4Gl. but It's not. You can do prototyplng. layout. design 
and generation of applications without learning a proprietary language. needing 
massive amounts of memory. or ending up wl[h siOYJ running programs. Best of all 
rro.c doesn't require any run-time licenses. Finally. a company that treats you like 
royalty Instead of forcing you to pay them. 

rro-e - the programming partner that does the boring. repetitive coding without 
complaint, pays for itself every time you use It, and doesn't argue with your obviously 
btilllanr program designs. 

With PRO.C. everybody's a winner: 
CIRCU l370N REAOU SEk\'ICECAilO 

Pf\..0-C Order yours to-day. Call 1-800-265-2682 



FLEXIBLE RANGE NAMES 
To name a range in Mictosolt Excel. you Is· 
sue the Define Name ... conmand. type the 
range name no the Name; text box, and 
type the address ollhe range to~ you 
wan& the name eo refer, prel&c:od by an = 
(equalS $ign), i'*> lhO Rom eo: toxt box. 

Typically. you use ab9oUe retec'ences 
~assigning a name to a range so lhatlt 
~I always r• eo Che samo ranQ&. For ex· 
ampiO, if thO N4m&: told box concains the 
name Test and the fWers to: text box COO· 

tains the foonula - $AS t :SS$.2, the name 
Test will refer specfflcalty eo lhe9e tour eels 
~you dick OK. Consequently, entering 
a function such as =SUM(TOSU Will alwayS 
retum tho sum of tho values in eels A 1. Kl.. 
B1 . and 82: similarly. Excel always wlft 
hicjWght these icucells .. you do the follow· 
lng: !$We the Go4o ... command, $pOdfy 
Test. and cfick OK 

You can also use refaJive relerenoes 10 
define a range. However. you probably 
won't get the results that you expect. In­
~of as:signing a name to the range lhal 
you specify, Excd Ml create a variable 
rang&-OOe that refers to different cells, de­
pending upon where the cell pointer Is 
'fttlen you reierenoe It 

Let's supposo that while cell A 1 Is tho 
8cllvo cell, you pull <Sown tho Formula 
menu, select tho Deline Name ••. com· 
mand, type Temp ineo the Name: text box. 
type the bml.fa =!V::XJ Into thO Rolors to: 
text box. and then cfid( OK. II you •or the 
fonoo&a • SUM(Temp) ~ oel At, il will 
sum lhe values 1n cells A2 and A3. H you en­
let the same lormJla Into oeiiBS, howeYet. 
It will SOOl lho vaJues In cellS B6 McJ 87. 
Similaltf, if you issue the Goto ... command. 
select the name Temp, and click OK. Excel 
w.ll ~cells A2 and A3. 

Tml.angf8Ye 
l.Oulsvlllo, Kentucky 

Although many people Wlll ' 'iew 
I this beha Yior as a hazArd, it actwal-

ly comes in handy in certain srtua· 
tions. In the course or developing sn Exul 
wortshod. you'll often nocd to hisJ'IIight 

Spreadsheet 
Clinic 

• FLEXIBLE RANGE 
NAMES: Developing 
Excel worksheets is easy 
when you use relative 
range nam~s. 

• SEARCHING STRINGS: 
1·2·3's '.a'FIND function 
c:~n qUickly locate 
substrings within a 
string. 

• A SHORTCUT FOR 
ASSIGNING CELL 
FORMATS: Use these 
Excel key combmations 
to assign date and time 
formats in a single setup. 

• PLOITING POINTS IN 
1·2·3 GRAPHS: Choose 
the wrong ASCII 
character to plot a graph 
and it may be rendered 
Inaccurately. 

• CONVERTING LABELS 
INTO VALUES: 
Here's a handy way to 
change columns of 
numeric. date. and time 
labels into values. 

the acti\oc cell plus the four ccUs to its right. 
To mukc tlli~ ~ ca. ... ier. c~tc s rel3-­
ttve named range: tssue the Ocltne 
NlllllC ... command. type u name (for ex· 
ample. RIGHT4) into the N311lC: tcJtt box. 
and type a relative n:rcn:oce to the runge 
lh31 begi~ with the :teti\ICCCJ1 3nd C~tlend.' 
four cells 10 the ri~n into the Refe~ 10: ICJil 
box. f-or example, if cell A I wc;re the~· 
ti\'C C\:11, )W woul<.l type • A I £1 Flrnd· 
ly, click OK. 

Once you have defined this name. it's 
easy to c.xtcnd the highlight from an ac1ive 
ccllto the cell four cell~ to it:< right. Simply 

issue the Goco ... oommand (the F5 key 
provides the ea.'ie."' wa)• to do this). select 
the name that you us~'igncd to lhe r.mge (In 
th s ca.se, RIGHT4), and pc-ess Enter. 

SEARCHING STRINGS 
LDlus 1 -2~s @FINO~ locates a 
sub61ring within 8 string. The loon of this 
tune11onls 

\\ilefe substring is the group ol c:ha.raders 
lhat you want so find. st1#ng Is the group ot 
characters lhaJ you want to find !he Slb­
stmg ~. and olf$()( is wtlofO tho search 
should bog in relative to the beginnilg of the 
stmg. If 1·2-3locales the substring in the 
portion of Che string h searches, the @~0 
function wilt return the onset o1 the irst 
character of that occurrence. If the 
searched portion does not contain the 
substnng. the @FIND ft.rlCtion w retum 
lhe value EAR. 

When a substring occurs more than 
once wilhil a smg. it is easy 10 determine 
lhe pocsltlon of its firg oco.mtnee: ~ 
use an @FINO funcbOO with an ottset 8f9U· 
men& ol o. Let's $uppo$e th8l col A 1 con­
tains the labcl 'abrBC8dabnt. To 1oca10 thO 
fitS1 oowrronco Of a, you'd uso !he funcllon 

The result of thiS functiOn-0-lndicates 
that the first occuronce of 8 IS as lho firg 
letter in the word. 

To flnd SUb$eqUent oocurrenoes ot 8 
sut!Qmg. nest one @FINO func:ooo within 
another. The function 

wil ~!he soeond occunonoo or Che ~cr 
a. Slnco this word bogioS with thG letter a, 
thO fOrmula @ F1NO("o",A1 ,0)+1 roturr\$ 
lho vakJo t - lho oftsGt ollhe charactor in· 
mediately to lhe right of lhe first occurrence 
of the tetter 8 In the label. Thus, the main 
@FINO luncto"l begins searching with the 

NOVE!i OEI\23. 1969 PC M,t,(JAZJNE EJ!DI 
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seoond character in the !abet and returnS 
the value 3-the offset of the second occur­
rence ot the lefter a ~din the label 

In Otdcf oo find tho ltllrd occ:urence of 
this substring, you woutcf usc 3 tonnula lhal 
adds t to the function that reeurns tho prcvi· 
ous oocurreooe ol thO SC!ing as 'f®t offset 
argument. The toonula woutt be as 101· 
lows: 

~c·•· ,a.,,ers•t ·a· , A1,tiJJIDt •• 
• ,A1 ,1t• l )•1t ' ' 

lNs would rotum tho valuo 5. Slmllarty. 
you'd use any one of the three lollowng@ 
~ fvtleiions: 

••~c•a•.at,l,iiiOt•a•,at,tr~MDt•a 
• ,A.l, IF DID( ••• , AI, t)+l)+-1)+ l l 

trtN»( " a " ,Al,trlHO(·a · ,At , Ofl~l ·a 

•,A1,.tlh~t•••.~!,trt~D( ••·-At,~) • 

l l' llolt•ll 

trJ~~t ·a· ,a1,8Y,HD(·a· ,A l,IPlHD( "a 

• , II 1,11rtK:>t • 4 ·,A 1, .,. :liD< •a •, A 1, tl't 

~e ·a· ,al,l>••>·~l • l) • l) • l) 

to find the founh. fifth. and sixth occur· 
rcnccs. which would I'Clum the values 7. 
10. and ERR. resi'CC(ively. 

~.uliel Swapn 
Dem-er. Color.-do 

~Ht Mr. Swigan' s te<:hniqu.: does a 
! · good job of rirl(hng '' numben:d 

oecum:ncc of a subslring within a 
suing. But what if you an:: trying to find the 
fiool OC'C'UtfCnt."e of a substring? The macro 

$hown in Figure I dc:scribcs ju.~t how )'00 

can do tlus. 
The flr.it two swernenl$ in thl<~ mac-to 

ask y<ll.l to poim to 11le cell that con ~:t in:< rlle 
label that you want 10 SC:ar\:h and to a ign 
the name: STRING to that ~-ell , 'Ole thmf 
stat~mc:.nt nsks )'OU to specify the string 
th:lt you want to loc.atc and cntcn> your re­
SJXlllSC into the ~II named SUBSTRING 
(812). 

Tile founh saatcnlCnt sets up a loop thru 
1·2-3 will e"'ecttte as many times as there 
arc chamcten; in the string. ICli$ tJ~e number 
of chamctcn> in the suhwing. The a:IJ 
named COUNT ( 813) serves us the 
C'OUntc:r for the loop. Initially. the vulue in 
COUNT will be the difference bdwa:n the: 
le.nglh of the saring and the lcng_th of the 
SUbl>1rin.g. Howevu, it will decrease by 1 
at the begiMing of each subsequent pass 
through the loop. 

'The single ~atemcnt in the loop usc.s an 
fulAND function to sc:un:h (or the sub­
string within the string. stW1ing at the posi­
tion spc:df!Cd by the COUNT SU11cmc:nt. 
Cooscquc:ntl)•. the scate'h will begin near 
t1lc end of the: strins but wiiJ include one 
more: chnrudc:r during cxh pass through 
the loop. 

1·2·3 will continue to make passes 
through the loop until it filld.' an ~'C'Uf· 
renee of th~: substrin!t or until it has 
:searched the entire ~ring. ln eilhc::r ~-ase. 
1-2-) will break (rom thdoop and n::cak:u· 
late the: string fomlula 

:1-i : • • 1:...~ • A\1<:~.:-"''ifl'f(..":t 
I'Addt••a•)A', qlr 
tOOC:~ 3, 41111.1! , C'()Ut-'1 t) •• 

in ocll 86. The ~-ult of this panlcular for­
mula is a {Let} st:llement lbill ~ 
the Lotus 1-2-J progr.un to enter the n::sult 

SUBSTRING J.IACRO COMPLETE USnllG 

A 
! 
2 
l 
• 
s 
6 I~XT 

1 
a ~· 
'I 
l~ 
)) ~~ .... 
H W8S71l01\l 
ll COUto"! 
H 

& C D Z r ~ H 
tGot~oel •pr.aa txn~•~t . than point to t~o l~ol ••• ·.~ULLt 
I rnr;5Tit tliG• (?) • 
(~tMDol ' llt.ritlq to HndJ • ,SU&~ltoOt 
(For COVlf:', I:.CICC'r.l(!:'ntlollc:) -8Ll!ICCTIJ 
tSOai~RIHO),#, -l , J~l 
IR•eollc HtXT) 
I :At Sl:$7 , tlJ'CC'OU!n<~, •Ulltk,COUh':l t-

t t : ~~~ttJ8EaA(IPl~ 
t=o~'7R:xc, =:ntr~ , COU8Tllttl'or&r•~\t 

Rgu,.1: lh$ mecro locales the final ooet~rrenoe of .aa~bstmc; .,..ifllln 11 ;triog. 

ml PC tAAGAZINE NOY'EM8ER2$, 1969 

of tllc foJJowing function.: 

ii)IO the current cell. If I ·2·3 has s.ean.i\cd 
the entire stting withoot linding an occur· 
renee or the substring. COUNT will OOfl· 
lain the value - I and this runction wiU re­
rum the value ERR. Jf/.2 -3 has locaccd un 
O<X"WTCOCC Of the sub.uring, the value in 
COUNT will bctheoffsctoflhat valuerd· 
ati~ to the be;iMingoflhe string. 

A SHORTCUT FOR ASSIGNING 
CELL FORMATS 
MiCroSOft. Exceldi$4)1&ys thO resultS ot dalo· 
produci"9 fomUas Of functions In the Gen· 
eral fomla1 unless you have pmviously a&­

slgne<l a format 10 tha1 cell. To display an 
~as a rooognitablo dalo, fOt ~. 
you must a.sslgn a dato tonnat 10 tho QGI. 
To do this. you typic4J)' pun down 'ho For· 
mat meou. seCed Number ... . seleCt the klr· 
mat. and dick OK. 

Fortunately. lhere iS an easier way. Be-
10«1 you 00* a dat&ilrO<Iucing romua or 
function into a cell. press Ctrk (semioolon) 
and hit Enter. This enters the serial value or 
the ct.mmt date into the acfive call. More 
importantly, however. it as$gns the m/dJyy 
foonaliO lhls cell. Now. when you enter a 
date-procllong fOtTn\Aa Of luncXion Into lflis 
oel. &col WM roplaoo the setlal dale value 
in tho actiW) coa with this f~a Ot func­
tion. However,1he lormat of 1he call will re­
main. Consequencly, Excel displays there­
sUI of tho formula or function in the m'dyy 
format 

Peggy Zellman 
New Yort<. New Yor1c 

Y~ can use a variation of lhis 
technique to uss•g.n the hh:mm 
AMil>M fontllU to<' cell. Prior to 

entering a fotmul~ or function dust retums 
~ Strial time ' 'alue , prtss CttlrShifc·; 
(Siemirokm). £:reel will etl(er the serial , .a). 
110 or the cum:nt time into the actn"C ccll 
and. more imponnnUy. assign that cc:U the 
hh:mm AM/PM format. Now. wflcn you 
subsequently c:otcr a time-producing for­
mula 0t function into that cc:U, £xed dis· 
plays the result of chat formula in the 
hh:mm AMIPM fonnru. 

PLOTilNG POINTS IN 
1-2-3 GRAPHS 
In the January 17. 1989, Spreadsheet Clin­
Ic, you desctbld a method ot maJtOng data 
polnls on a graph >Mih altema11ve symbols 
by using tho iGr~ ()ptJons Data·Labels 

Copynghted material 
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oonvnand. To demonstrate lhls tectvllque, 
you used the period. 
~. when LlXus 1·2~ c:eo­

tms a data label at a point on a gaph, h ver· 
ticaly oen&eni a nonnal tuU-hetght character 
box (that is. capllalleuets). t..owetcase let· 
tars and oCher ch8tactetS (such as tho peri­
od) !hat are not cet rtered in a normal d\ar· 
acter box are P'oned sllghlly below the 
actual data point. lhe resun Is an errone­
ous graph. 

In many situations. !his small ploctlng er· 
ror is acoeptable. In other cases. II makes a 
dlfferenoe. Therefore, as a general rule, 
loW«cass lott«s and poriod$ $hoUd 1'104 bG 
used as centered data labels 10 marl< data 
points. 

RodS. Match 
F*beni<S, AlaSka 

Th.is iscom:c:c . l(you ~to mark 
the data points on a 1·2·1 &~"Jflh 
with s dot, use LICS character 

183. Thl char;tcter i :HJoc.~imil~co:ape· 
riod. Unlike the period. however, UCS 
chamctcr I 83 is ocntcn:d vertically within 
the nonnnJ d\atac:ter box. To gener.~.~t thi~ 
~er. press Ah·FI , type •• and then 
press . (period). 

CONVER11NO LABELS 
INTO VALUES 
Most people use Lotus r ·2-3's 10ata Parse 
oommand to bro3k lnfonnac.on. 1~ 
trom anathef program. no separace en­
tries. But il also comes In handy lor convert· 
ing columns of numeric la.bels fliO v~. 

To do this, move me oe1 I>OW*W to the 
firSt entry in thO COlumn ot labols that you 
want to convert. Then, Issue the /Oata 
Parse FoonaHJne Cteate c::ommand.. This 
fnserts a raw Into the WOtksheeC and enters 
a format w Into the curr~ cell. Slnoe 1he 
first charac:ter in fle eel that Che eel poin'.or 
was on when you issued fleconmandwas 
8 oornber. lhe lom\81 line Wll begin~ lhe 
leCier v. This charac:tet ~ be followed by 
multiple occuuonoos or tho character 
>-es many as them aro charactef'S in lhe 
value, less 1. 

If 1he vakle In the eel ,st below 1he eel 
d\at contains 1he format ine is not the lon­
gest lalbelln the COlumn, choose Edt from 
the tt>ata Parse Fonnal-I.Jno menu. press 
End, hit Ins. type as marry >'s as aro re­
quired to make 1he formal me as ~ as 
1he longest label in the cohsnn. and press 

Enler on yoor keyboGrd. 
Next, soloct lnput·Column from the 

/Data Parse meoo. highlight the S&Ogle­
oolu'nn r8f198 thai begins Wllh lhO col that 
CIOf'431nS the tom'lat line and &Xterds downo 
watd to indude al of lhe labels that you 
want to oort.'eft 10 values, and press Enter. 
Choose Output-Range, hlghl9" all but lhe 
IOPmOSt oen of tho rango tha: you Ju$1 hig~ 
lghted. and hit Entor ~n. 

Soloct Go from the IOata Parse monu 
and 1·2-3 wil convert the numeric labels in 
the range that you ~ lniO values­
Quit to return to READY modo and'* 
IWOf1<:sheee Oele1e Row to delete the rfHI 
lhaJ contains 1he lorma11ne. 

Byron G. Lee 
Winston-Salem, Notth carolina 

Y oo also can usc the /Data Parse 
oonm\1100 to convert date Iabell~ 
into serinJ dtlte values 1\nd to con· 

vert time labels into serial time vaJues. 
When converting date labels. make ~1m: 
that the fonnat line begins with the: letter 
D: when COO\'Cftin& time labels, malcc su.rc 
the: format line begin:> with the Jectcr T. In 
ordet forth~ teehn.ique to worlt for date Ia· 
bcls, they must be in one of the: following 
five foml3lS: 

ocs . ..... yy 

Time l:lbels nlo.st be in one of these four 
formats: 

bh 11'1111 .. ""'p" 
bbiiD AIC./.K 

bbt iD t ll 

b.llt iD 

Unf()ftUruUCI)', this tochniquc will not coo­
\'Cn values into labels. To do this, )'OU 
!Jlould u~ the @ST'IUfi,'C funcoon or the 
{Contents} oollUT\Wld. 

CONTRJBUTE TO THE CUNIC 
Share )'OUt latesa spread.~heef d~very 
through Sprcad.W:et Chnic. We'll ~y you 
SSO or rnon: for tips we print, plus on c.xtro 
l25 if you submit your lm~r on o disk. lf 
you do, please include a printed copy. 
Mail oonm'butions to Spfead.'lhecc Clinic. 
PC Mag<1:Jn.e. One Parle Avenue. New 
York. NY 10016. or uplood them to PC 
MagNe.t ($CC the · ·I))' Modem' ' ide.b:u' in 
the: Utilities column). • 

110VEMBEA28. 1939 PC W\O~Itl!' 1m 

R~TAILERS: 

GET A FUll HOUSE OF 
CUSTOMERS-STOCK 
THE ZIFF-DAVIS 
COMPUTER UNE 
Yoo'ro playing o win!!.i~ hond 
when you corry the Zitt·Dovis 
line of computar ~ozines: PC 
MAGAZINE, PC/COMPUTING, 
COMPUTER SHOPPER, ond 
MACUSER. 
Here's your chonco to bvild trof· 
Rc. Establish your store as o full· 
service center. And best of oU, 
boost soles of your inventory, 
while earning odditio~l profits. 
Plus-we moke it amy for you to 
get the maximum profit from our 
line. Yoo get gvoronteed profits 
of up to 40% off the cover price 
of eoch mogozine. Free in·storo 
soles aids. A toll-free HELP &ne. 
And much, much morel 
So follow the leoder to big 
profits! To stock the mogozines 
thot move your stock. coli 

1-800-435-5003 
Or write: Fronk Monziono, 
Direct Soles Manager, Ziff.Oovis 
Publishing, One Pork Avenue, 
Srh Floor, New York, NY 10016. 





SUSPENDING BATCH ALE 
EXECUTlON 
DOS offers only the PAUSE oommand to 
suspend balch file execution. PAUSE fe­
QUlres user lnpu1 for an operai)Otlto ~n. 
ue. so It\$ wet suited to displaying warnings 
betom potentially ninous 00fl'¥Tlands •e 
execu18<1. Sometimes, however, you c.10n't 
want or need USOt ln~ 

OELAY.8AT(f9Jro 1)\emportriyhall$ 
batch lie execution ond, after a short tine, 
lets II OOC'tRie. The length of time Chal a 
message Is cisplayed depends on two fac> 
tors: 1he number of en:ltJes In !he set de­
fined by the FOR .. IN •. 00par0(1~. 8lld 
r-t spood at ~ !he pattlculat computer 
can execute the DIR command. Wty lJTIL 
directocy has many fJes, which makes It a 
prime candidate tor OELA V.BAT. The NUL 
dew:e receives !he rectrocsed ou1pU11rom 
!he OIR oommand, pr~~ outptJI to the 
screen. 

You can use DELA V.BAT to d1splay 
user .friendly ntormation, such as notes be­
tore ln1requenCJy used proc:eduro$. Y(I.J can 
rnse.t htse lines whereww you desire in 
yotM batch file, or you may aeate a more 
extensive version and cal It as a separate 
bU::hfile. 

Two other operattno·system com· 
mands, TYPE and COPY, 001..11<1 abO bo 
used In this mannor to p-Od\JOo a delay in 
baech file e:ti8CUtlon. 

Michael Ross 
Caltsbad, Calftorna 

I OELAY.BAT COMPLETE liSTING 

zcno on-
toll U f :11 1• tJ C: d a f 9 lt a ) L 

! a a o PI DO ora Ct\OTIL > U1. 

•• t sr:rr:rrt: ltts 1 a:::s 12 ;tt 11:111 

AguN 1: Those batch lnos wft suspK'd p~r 
bald\ lilo for a Jtlof1 ~-

User-to-User 

• SUSPENDING BATCH 
FILE EXECUTlON: Halt 
and restart your batch 
files without user Input 

• RENAMING 
SUBDIRECTORIES: Tiny 
RED.COM will rename 
subdirectories for you, 
even in DOS 2.0. 

• SAVING OISK SPACE: 
Shrink your batch flies by 
setting environment 
variables to common 
words or phrases. 

• CURSOR CONTROL: A 
tiny program that sets the 
shape of your cursor and 
solves a problem with 
some monochrome 
displays. 

I Some: batch progrom can bcfiCfit 
from o comm:md that suspcrx.b op­
uation for a . hou whi le but 

do.:sn ' t R!quin: U$tr intef\~nlion. Hwev· 
tf, I don't appro11e 0( \lSi~ OIR, TYPE. 
or COPY tocrea1ethedcloy. ln effect. thls 
method uses your hard disk as a "friction 
bruke" for your batch ffic:s! The c:ucc de· 
lay time will vary wildly. dep!ndingon the 
speed of the ~ystem and po~ibly on M)' 
dbk·eaching software in&13lk:d 

I created a tiny program. WAIT. 
IO.COM. to 3ddress thl~ problem. The 
DEBl.iO scripc tba.t will crate tlli pro­
gr.un is s00'41l in Figure 2. Type it in ex· 
~I>• as shown. Oon'c f~ the bl:ltlk be· 
(ore the Wand afiet the Q. Then enter the 
(ollowi ng COIJI.I1W.ld 

WAITIO watches the timer~tick count 
that DOS keeps in low memory. This 

couna incrc:ases by one nbout 18.2 tin1Ce:S 
per second. AU W AITIO docs is add 18.2 
rimes 10 (182. or B6 in hcxsdodmal) to 
the cum:m count and wait for the tick 
count to bt gr~uter than th:tt amount. 
WAITIOiooksonly at theluwcf2 byteS of 
the 4-bytc: tick count, M) r.hc~'s a chance 
that the low J*1 o( dlC COtJnt could O\~r· 
flow~ SUU1 ag.alJ\at 0. Each hootthere's 
a l().~oo period 111 which this c.'OOid 
happen. But don't wooy-WA.n' IO W.c:s 
that into IICICOUIU. 

If you want a longer wait. you can just 
we a FOR loop to add I<Hccond incrc> 
mei\IS. For example. to add a <kby of I 
minute, use 

TOR ''v ~~ Cl l) C ) •1 00 WAJTll 

in your batch file. 
You may wish co modify WAIT· 

IO.SCR to use a basic unit Olbcf than 10 
SICCoods. MuJtrply lbe number of seconds 
)'00 want by 18.2. and t'OWld off any frac· 
tion. Coo\out tha1 number to hendecinl3.1, 
then ~¢the numbtf 66 with the num· 
bcr )'OU c.lc:ri"ed Now $Uixract th:u number 
(rom hexad«imullOOOOh •U'ld repl~ the 
number f'F4A with che result of thiU :.'Ub­
traction. Co chis carefully. because an 
aritl~ic tm>f' could produce a progr3m 
that -.ill walt for an hout or m.ore! 

WAITIO SCR COMPLETE LISTING 

... ~~~~~·.(¥''"! 
,\CI( 
!1 
A It; 
!1#'1 ,._,.,. 
I4D\' 
tl'Q 
J:t 
C10' 
ol:it 
~ 
(19 
Jlt 
ar. 
II 
0 

lol(,te'' 
DS,A'I 
n, cn•c1 
U,t'?C.\ 
l)lt. 
'110M ~ l l~tCl , • 'it< 
.-::r .. ,,;u 
ll,(IIUCJ 
~~~u 

Flgwe 2: Twa~ c:.tee1D8S WAIT10.COM.. U9e 
" II\ • b8tC:tl &le IOf • , Ckteoond dtNly. 
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RENAMING SUBDIRECTORIES 
Ono ot the llttfie annoyances lmerent 1n 

DOS Is Its W\ablkly to rename sutxfre®r­
ies. 1 croated AED.COM to ovorcomo this 
shortcoming. 

REO stands for REname Directory. Uke 
RENAME. REO takes two argunelll&. the 
old dtectay name followed by the MW 

one. Neilher name can Include a path. For 
ox~. thO command 

changes the namo of tho WP cir~ to 
WOADPAO. Figure 3 contai\s a DEBUG 
script that will create RED.COM. Copy 
eve~xc:ept the comments-~o a 
llfecalledRE.O.SCR. Thentype 

This M.l create a file called RED.COM. 
Now you shoukf be REDy to rename those 
directories. 

Geoff Friesen 
Dauphin. Manitoba. Canada 

You may wonder how RED 
.COM. 61 b)1es in si1.c, can pcr­
fonn che same I3:Sk as PC Maga­

:in(' own REI'lOIR.COM. which ~igh. 

in a. 1,139 byces. The answer i that the 
'"''0 programs are not actually performing 
the same casks. RED uses older DOS func­
tions that wen through an Extended File 
Control Block and canno1 handle path­
names. You can usc RED only on a subdi­
rectory of !he current directory. 

No<c.though . that because it uses· 'old­
fashioned" funccions, RED will w()(t in 
any '-ersioo of OOS back to 2.0, whiJe 
RENOIR "''Ork.s only in DOS 3.0 and l~t· 
er. Some of itS 1,139 bytes are de''Oled to 
checking that the DOS version being used 
is at 1~1 3.0. and halting with an error 
message if it is not. 

RED has only one message. "Unable 
to rename diroctory." If for any n:ason 
RED can't do its job, that's the message 
you'll get. Afler a successful rename, 
RED says nothing at nil. 

SAVING DISK SPACE 
It your hard disl<'s clustor silo Is 2K (a com­
mon size). the tiniest file wil take up at lea$l 
2K of disk space, and a file even 1 byte 
lOnger wa use 4K. Condensing a fUTlbet of 

1m PC"'.AGAZNE NOV£NOEA2!. 1989 

REO SCR COMPLETE l STIIIG 

A 111 
:J"' ·r 

110\' Ol(,SS 
ItO\' Ol,OX 
110\' AX,rP 
S'l'OSW 

1 Addr••• of axt*Dded Fila OOAtrol ~loCk t 

I.C AX 
s~:v 

S!OSW 
100\1 AL,1t 
S!OSS 

:r 

: !li9naCIU'a for x:res 

: Olrtctory attribute 

: un..u Ula fWK!Uoo dlcle 

t anod 

100\1 All , 17 
UlT 21 
ottAJ.,Al. 
JJ! 111 
tte~V OX, UI' 
tte~V AR,9 
1111' n. 
att 

1 Adctn•• of •rrot' .... ag .. 
1 Oitplar 1trtn9 tun~ion cod4 

o!l · onable to nn..u dir~ory.· ,D,tA,'$ ' 

atam.CCM 

" 0 

Agute 3: Red teet Ills ftle INIO DEBUG 10 produce RED.COt.t a ut1lty 1181 renames subdfeetotles. 

short batch files into a single master file is 
one way co regain <isle speoe. However, 
this usuaJy involves u~ a utility that mod· 
ifies ERRORLEVEL based on keyboard in· 
put checking a number of IF ERROR· 
LEVEL sta1ements and finally branctmg co 
the appropriate section of tho batch filo. A 
complicated batch lilo with sovcmJ Chocks 
and branches can ~ exceed the 2K 
botmary. 

Substituttlg a short enviromlent vari· 
able in place of a commonly used com­
mand, such as ERROALEVEL. \WI reduce 

ABBREV BAT COMPLETE LISTING 

Flguro 4: Aflef ~ M baiC:h oe. you can 
~ v8llous be!ctl c:ommancls will onHitter 
~allons. 

the size of a batch file. For example, place 
the convnand 

oattr In a batch rue and replace every sub­
SOQucnt oocooenoe o1 the woro EROOA­
LEVEL with %e%. This SET command 
adds 17 bytes co a batch file: every substitu­
tion wl shol1en tho batch lilo by 7 bytes. 
TOOs. for a batch file with ten occurrences 
of the word ERAORLEVEL the lenglh will 
be reclloed by a total of 53 bytes. (Mamg a 
3-byte substltu1loo-%e%-for the 1 o­
c::hat8dor ERAORLEVEL saves 7 bytes for 
each occurrence of the word ERROR­
LEVEL. or a sa'lings of70 bytes It the sub­
stiMion Is made len tmes. If the 17 bytes 
nocossary tor tho ~ SET swement are 
S\tleracted from thO 7o-byto sa'fings, the 
net arncult saved is 53 bytes.-Ed.J ms 
could save you as much as 2.000 bylas of 
disk space. 

Wilam L Maynard 
Bowie, Mary1and 

SHORT HAT COMPLlTl LJSTI'lG 

EaiO 011 
QOOA 
xr BIUtOA.LIVBL 2 0010 f11•• 
IF DJtORJ.IVa. 1 GCn'O Nllbatch 
ClO'lO DID 
:Ulas 
xr BXUIT •. u.r roa nv x• c• . U!l') oo nn ,., 
C0'2'0 Xnd 
INRbateb 
ro. Uv 111 (DC1M • .MT) 00 c::otiMAIIO /C Uv 
:J:nd 

Figure 5: This batch R'e dOestl't do anylhlng UISOiui-U ~ ~s some common b8llch commands. 
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lsoo-624-o5o3 
------

Software Spectrum makes 1-2-3 upgrades 
as simple as dialing the phone. 

• Are you one of the mllllon.'l ntatllllngyourupgmde w L<>tus• 1 ·~'3 · ReJea.~ 3- the most. powerful. 
graphic and pn>duct.h, spread heetevet10r will you n\0\o~ up«> Rcl<:t\$C 2.2. tJ1e recently released 
'-enslon or 1-2-3 wril.lcn s~Jiroll.y for usc on XT<lnss machirws'' Either~ Son. wore Spcrtnun has 
your number. • Wc"rc one ofthe few reselJers in the U.S. authorized to handle Lotus upgrades. Right 
no''\ we have plenty of Release 3 and 2.2 in stock. And we oll'er many special services to make your 
upgrade quick, e<"onomlcal anrl D'ouble-rree. • JfyQu boughl 1·2-.'3 Re~'le 2.0 1 between September!), 
1988, and August ~I. 1989, yOUr choice oru,)1p<l(tc Is tree.· JuSt c.lll and wc'll lell you how to gee 11. If 
)'OU bought.2.0l before thtu date, you can upgrd.dc for only $119. And lfUtls will be your flrsc 1·2-3, 
you ~'tiJt buY Jlclease 3 o r 2.2 rrom ws for ju:>t S:J25. • tfyou need to upgmdc in Quttnllt)•. Sortwnre 
$pt.-ctrum can ho:st. an Upgr.Wc t:vcnt at your location. We'll provide each user wiU\ new sortwnre. 
irustulla tion ln~truct.iorus and a dcmon.s1at.ion of the new releasl>s by L<>t.u~ n>pn.~nlilti\~ • You m~· 
C\"en be able lo upgrade without turning in your old 1·2-3 diskettes or documentation. Software 
Spectrum can tell you more about this program and help you put a Lotus Master Upgrade Agreement 
In place. • SoSU>p and look agn~n at the numbers on tlu:! lOp oftl\e ~- ThM pick up the phone 
and dial. Because the lwo new 1·2-3.5 are the most powerful spreadsheets in the wortd. And 
Software Spectrum Is the best place to get them. 

I SOFTWARE I SPECTRUM 
10420 Miller Road· Oallu,'lbcas 76238·~3· 1n Wsshln,;lon. D.C. (703) 81&.092~ 

"l'rool olpu~l""c'qlllr"t'd •"""-r~lmlll~ .,.,.~ ll/liV~ LotU5and I ·Wv.-~lndtm.t.tbof 
!JxuJ l>t\~ Corpor.oon 

C l9tlll Solh•~ 'pe<tn1m 

ORCLE 516 0:-.• REAO[R ~(R\IICl CAIW Copynghted materaal 
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Shrinking batch files like thi s 
mal:es them hatdet to read. But if 
you're the ooJy ooe who ~tdt to 

read them, this may oot be :1 problem. If 
the command you're abbreviating is a 
common one, why noc mo'-e the SET com· 
mand from the individual batch file to your 
AUTOEXEC. Once the abbreviations an: 
in the envirorunent. any batch file can use 
them. The balch file in Figure 4 ~ abbre­
viations tb.ut I'd lind us<:ful myself 

Figure 5 ~lc:clli one of two ~lions us­
ing the: imaginary progrnm CHOOSE. Pig-

StiORT:! BAT COMPLETE LISTING 

r,. 

I . 
DOnn " " .. 

Rgure 6; Since lhls beXh tie uses 1he atlbfe. 
'i86om In figure ... il181<8S ~leSS dCsk~. 

un: 6shows the same batch file as it would 
look if the environment variables shown in 
Figure 4 had beett created. 

Using these: variables knocks off 30 
pen;ent of the file siu. 1\'ote thm unless the 
m nk.i.ng 00"8$ )'Out file below a cluster· 
size boUIIdnr)', It serves nopurrose. But if 
)'OU'te already ~'Oiking at S3Ving space by 
i.'Ombining many b;Ueh files into one. this 
~help n!d11C'e Its iu e\'eo fut1her. 

CURSOR CONTROL 
I find tha1 various programs aller the ap­
pearance of the cursor on my monochrome 

I C: lJRSOH SCR COMPU: H: LISTING 

~ '111 *"' .u,u *"' cti,IC *"' a., to 
lft 1t 
1llf 21 

Rgure 7: The DEBUG 8Crlpt foe CURSOR 
.OOM. v.tllch ~ l'eSOOfes !he CUI!lC(~tlen a 
program haS~ it out. 

IIIJ PC~ t~2a 1V8$ 

MCURSOR.BA T COMPLETE liSTING 

ICIIOOn 
u ·u ·-·· <iCn'O kdP•n:u 
roa t\v :w ct 1 1 l ~ s ' 1 a 9 A a e o a b o dJ DO rP •••·~•1 OOTO oat 
GCnO B•dl'•r•-.. 
cOJt1 
70a \\Y %M ( t 1 J 3 4 S 6 1 a 9 A 8 C 0 a b 0 dl 00 lP \\9•• \1 ~ 0•2 
COlO hlSJ'u.u 
sOit2 
l:CIIO cr.•~•ng Dllllt:G tc:.1'1pt. c.o aot c:uuor ~1M• to u .uld t2 
!CBO A 111 > e~.$$$ 
zcKo MOV .us, t1 ,, cuuca. $U 
zcKo HOY~·''' >> cu.soa.sss 
!lc:IIO JIOV e:L,I\2 » <OJISOR,$$$ 
zc&o xn ,. » euuoa.sss 
JOC80 1., 2e » ~.$$$ 
UIC 011 ng HOtU; in tt.. Mltt; \tl'* 901t• an en.u 
UM blank Uoe betor. c, v hiC!b ta ~ouary ~ 
NM tn4 t.bt Au..Ola ltiOCSe. 
ECHO c I ltOU » CIJII$0ft . $$$ 
KilO 0 » CU'a:SOIIt • U $ 
KIDO lfOV RII1JIIllla t.he DSDU<: aeript 
0!100 < CORSOR.$$$ > ~ 
on CUUOIIt. H$ 
00!'0 ~ 
c...SPu&&a. 
se.o IJTII'l'Alh •MCI1iiSOJt top bo~·, vii•" top •114 bOt. .... 11ex =a~>otH 
EC110 t-9 or ,.,_D . 
•Cld 

display and fall eo res1ote it ~ exiting. 
Depend~ upon the progam, my cursor 
can be left as a box, rectangle. or file, the 
Isner often blinking right in the mddle of a 
~Of dlsPay posUion. 

CURSOR.COM rOdOCM$ thO cursor as 
a b~ &\e a1 the bonom of a chanlctet 
display position. You CM crOMe CURSOR 
.COM by redirecting CURSOR.SCR, 
ShownflFigure 7, no DEBUG: 

If you have a pieCecence for ano1her cursor 
style. you can easily aher the ~ and 
enclng scan lines of the cursor using DE­
BUG. Remember to lnclJde the btank line 
beiofe RCX and afler ltle inal Q. 

A monochromo ~ a<Japtet can diS· 
p&ay a cursor or up to 14 nnos. ~mbefOd 
rromoatthe top to 13 (00 In hex) at the bot­
tom. A CGA can display an 8-scan·fne cu­
sor, numbered from o a1 the top so 7 at the 
bottom. Expenmentlng vMh Che values at 
the ~ and ending 9C8ll fnes of lhe 
cursor W\ CURSOR.SCA will V81'f the ~ 
pearaooe ol the cursor. 

Andrew C. Coyne 
SomeMie, New Jersey 

Some monochrome systems ba\'e 

a C\JI'!Q problem when they'~ rll$t 
turned on. On the screen, the cur­

sor properly occupies the: 13th and 14th 
scan lines. Howe,-er. the BIOS data area 
contains lbe numbe~ 6 and 7. Hence, if a 

program property queries the: BIOS about 
the: ewreol cursor shape. and then restores 
it on exit. it will produc-e a cursor that's in­
corrcc:lly shaped. Running CURSOR 
.COM in AlJTOEXEC.BAT will flX this 
probiQll . 

1'o make it easier for ~· to play with 
c:un>or :sh3pes, 1''-e v.'litten MCURSOR 
. BAT. ~own in Figure 8. Ju~ pass the top 
and bonom scan lines )'OU want to usc as 
p:u-anlde.rs to MCURSOR. To get a bolt 
cursor. set the top line to O and the bottom 
line to the maximum-0 on a mono­
cflroroe S)'Slem, 7 on a color. For really 
slnlnge results. set the top line lower lhan 
the: bottom. YCURSOR o o gives a .. split­
le\•cl'' CUOi(lf (on a color system usc 7 and 
0). l f )'OU find a C\U'SOC' shupe you especial· 
ly like, )'OU can edit CURSOR.SCR tocre­
;)tea version ofCURSOR.COM that will 
produt:e that mape. MCURSOR refuses 
p311111lClel'li olhcr than o-9 and A-0, bul 
it's up to yoo to remember to use only0-7 
if you ha\-e a color monitor. 

SHARE YOUR SECRETS 
Reveal yoor latest DOS and systems dis­
coveries tJuousl'l User-to-User. We'U pay 
S50 or more for any submissions we print. 
J>IUS an arro S25 if you submit yow lmt-r 
on-disk. II you do, pkase include:. a printed 
copy. Mail OOCltributlons co Uset-to-Uset. 
PC Magazilll!, One Part Avenue. New 
York. NY 10016, or u~ them 10 PC 
MlgNet (to join, see the " By Modem" 
sidebar in the Utilities column). • 
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If your busines<i is 
using Macola Accounting Software, 

these numbers will interest you: 

1. - ,. 2. ,- ,. 
• y • 1 • I • I • I ~ • j -__.. ......, - I I • • 

• y • 1 • I • I • I ~ • ' -__.. ......, - • I • • .. • 
~~ l!Iffit~ I~ I~ I~B~I~I~ 
EDITOR'S EDITOR'S 
CHOICE CHOICE 

September 15. 1987 
\~rsion 3.0 

Seprember V , 1989 
\ b sion4.0 

And if it isn't, these numbers will: 

1-800-468-0834 (USA) 
1-800-336-8337 (CANADA) 

If you h2ven't st'en M:IIOOI2 recent I)·, you 
should see us now The etpeflS ~ In 
two consecuuve blockbUSler re\'tews .. 
'Ybe maturity of Mtu:Oitl s product and 
lbt ollmlwn /() delm7 bas eam~d il top 
botl()rs in miCI"()(omputer lAN·bastd 
tl«J)UUIIfllg .. 

Introducing \ersion 4.0. It's simply 
the mo.st recent gener.uion of an <>n--goin£ 
commitment 10 remain ... "tbe otV!mll 
JK!r[ormance u'imrer." for more lnfonna· 
tlon on how Marob's new \'erslon 4 0 
~n Improve your numbers In urounting. 
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~i:l Power User 

SIMULAT1NG DEFAULTS 
Mlcrosofr Word uses Couier toe the default 
6onl on an HP Laser Jet II prinlef. Microsoft 
1echnical support insi~ that you can't reset 
the deCaUt eo something else, such as a 
Letter Gothic cartridge loot. However. you 
can ge1 the same el1ecl ~ styte sheets. 

WOld trtos eo anach a ~ shoclt to 
~ document and uses tho file NOA· 
MAL.STY~sstoOdoltloMiso. Therefore, 
1hO sotlings in NORMAL.STY &t!Od WOld's 
dof~ so1tings. 

To change NORMAL.STYs defauH set· 
lings. press Eso-G to load WOf'd and enter 
the Gallery. (H you don't already have a 
NORMAL STY on your disk. the gaiJefy will 
bee~. In this case. you \WI have to ae­
ate a Standard P8J89~ before you can 
1om\at it. To do thiS, PfOSS Esc to enter the 
menu and choose Insert name the par&· 
graph SP tor Slandan:l Paragraph; tab 1o 
the Usage field and press P for Paragraph; 
tab to lhe Variant field and pcess F 1 to tigh· 
light Standard; and Nl retlm.) H~ lhe 
Slancwd Patagraph style, choose Format 
Chat~. and then use eho menus in ocder 
to pid< the tone name and Size you warn as 
lhodofauh. 

Finally. use the Transfer save option eo 
save the style sheet as NORMAL STY. and 
choose ex. to go baok eo Word's eciting 
saeen. Word ncm automatically aJ\aches 
NORMAL. STY 1o all yotJf files. And the new 
~paragraph Wll be thedefd lor al 
text that does not have anodler style or di­
rect tonnatenQ llPilhd to wt. 

Frari< Laughlin 
5an1a Merica. Celitomia 

Style sheet.~ 3ft! protxlbly the most 
o'-eliooked fe:uure in Word. Yet 
they are the fU"SC place )'00 sbouJd 

look wbcn doing anything n:laled to for· 
matting. As a variation on this idea. ld's 
consider Worcf s dc:faull margins. The nor· 
rn:ll default ror k:ft and right margins is 
1.25 inches on eac:h ~. But for mmy 
p~ I inch on each side is preferable. 
In this case. too. the easiest solution is to 
pot your pn:fcm:d defaults in a style sheet. 

•SIMULATING 
DEFAULTS: Style sheets 
are the perfect way to 
work around Word's 
formatting defaults. 

•SIZING UP 
WORDPERFECT: 
Version 5.0 is big, but with 
some care you can still 
run it from floppy disks. 

• SEARCH COMMENTS 
FOR TEXT: This pair of 
macros operates on a 
document so that you can 
find text strings within its 
comments. 

• TESTING DATE FIELDS: 
dBASE Ill users 
must be caref\JI 
when testing tor an 
empty date field. 

Oo to Gallery. hit 1~. and create a Oivi· 
sion entry using the Standard option for the 
Variant field . Then change the margins to 
I inch u:sing the format menu. and save 
the styie shed. 

For the rcoord. there is at k:ast one other 
way to change the default foot in Word. 
ltlough it is noc as Straightforward a.\ using 
~yle sheets. If )'OU use MAKEPRD to COO• 
'~ )'OUt printer driver co a leJtt tile, you 'II 
lind th:lt the fik IncludeS font ~ptions, 
each of which .swt.~ with 

(Fft 

where n n:pn:sc:nts the foot number. To 
fmd tbe font name thal ~-pOnds with 
tbe number, seardl for )F. Thill mark~ 
ends the root desaiptioo aoct is usuatJy 
several scn:e:ns llllef. You'll fmd the font 
name. labeled FontName. just above the 
end marker. 

Some experimenta~ioo with lhe drh-er 
(or my ~ LPB-811 showed that Word 
will always take the font labeled {F'O as the 
defauJt. To c:hange the default from Couri· 
er to Swiss (the C:inon cquivalc:ot of Hel· 
vctica).l only had to change tile Swi.~<~ foru 
number to 0 and the Courier foot number 
lO 2 (or some ocher numbef that i.sn 't being 
used). Then. ofcourse. l'dhavetoconvet1 
the cext fllc back to .PRO fonnat with 
MI\KEPR.O. 

Noc so lnddentaUy, if )'00 diO<>Se tO ex· 
pc:riment \\ith MAKEPRD. it's a good 
idea co make a eopy or the .PRO file fi.FS( 
so that you have something to go bade to if 
)'00 don't like the results. MAKEPRD and 
the .PRO fonnar. arc fully documented in 
the Mlcl'()$()jr Word Prinrtr /nf()f'111(Jtion 
mw:u.lll.-M. Do-.--id StOM 

SIZJNG UP WORDPERFECT 
Tho &U1ant newspaper at Seable Pacific 
UniV'ersity wanted to instal WordPedec1. 
Version 5.0, on 00»-tloppy-disk-drive com­
pul8f'S.. The lnstaJlatlon went flne--oolll 1 
~ eo Install the HP Laser Jet ~ prin4er 
dltvor. Since nowspepe;s uso moro roots 
Chan~ Cout1er, the printer dlfvef was too 
~ tor the minimal spaco tell on 1M sec> 
ond program disk. However. there was 
plenty of room on the first program disk.tM­
rortunatety. to run WOtdPGff&ct 5.0 on a 
dual floppy system. the first disk~ be,.. 
placed with the second one. 

1 found a way to get around 1his. Sin1)1y 
Instal WordPetfect as Jnstruc:ted and add a 
small RAMdlsk on the ftrst WordPorloct 
program disk as a pert of tho bOOtiJP ptOCO­
dute. I found 32K a $8.10 amount 1o begin 
~: however. you may need more. <»­
pending on the size and runbet ot pM« 
drivers you have. 

SWt WordPedecf as Instructed, press 
Shii\-F1 (Seq>), select Localion ot Awiia· 
ry FiiOs, Prinler Res. aoo type c~ to indi· 
cate tho RAMcisk. Instal the priniOf driv· 
Gf(s} as inseructod and exit WOidP«ftcl 
(F7). Copy the prinler ~(a) from c:.. to 
the first program ciS< and have your AU. 
TOEXEC.BA T fie copy those files bid lo 

~~~·A~ER2& 1G89 pY~GAZJJo."E - I 
.._ I ( l 



Power User 
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WP5.BAT COMPLETE LISTI"'G 

ECIIO oH ~ IU:.M ••• AU1'0£ll.£<:.8llt cor ~or<lhrteot ~. il and l Floppy Sy•ten ... 1 
P.\711 • C: \ ; A: \ ; 
CL9 
!CHO copy1r~ tr1ater Driver& ~ ~r1v• c: 
COP\' • • 1'1\!0 C : 
CLS 
!CHO 1'1NDO lr.,ert 6 DATA Ol$7 .1.n Dnve 81 
rcuo. 
JAUS!l 
C'L:.t 
ECKO ~1~9 ~ordP•rt•c~ ~-1 
II: 
At\ol) 

the RAMdlsk during future bootup, as 
ShcMn In Agu-e 1. 

Adam L Marin 
Soanlo, Wa.stington 

lmllgine you're installlr\8 Wurd· 
P~rfect for the flfSl time. You rn:-­
ate your wot1c dtsk.s. fire it up. and 

aWt installing printers. Then you run out 
of di.st spac;e. Discour.lging indeed! 

The author sugge~ loading the printer 
drivers to the RAMdisk from AlTfOEX­
EC.BAT. Howc\'cr. this implies thlll the 
W()fdPerftct di.~k is bootablc. with the sys· 
cem files on it. 'Thcrc are two good reasons 
tWI to mate the WordPerfffl disk boots· 

There are two good 

reasons not to make 

the WordPerfect disk 

bootable. 

blc. First, the system filc:s take a fair chunk 
o( disk ~pace. Second. when you have a 
floppy·<lisk-txlsed sy'S(tm. it's safer to aJ. 
wa)'$ boot from a single write-protected 
boot disk. h Jesscos the possibility of a vi· 
rus attack. 

lf you cn:ate a nonbooolble WordP~r· 
f«td~. yooc.mghoe the batch Ole in fig. 
urc I any name you like. You could t \ -tn 

call it AUTOEXEC.BAT. but you'd ha'oe 
to type AUTOE.XEC at the DOS prompc co 
run it. A better name migtlt be WPS.BAT. 
-N~iiJ. RuMtklng 

SEARCH COMMENTS FOR TEXT 
Wold~ 5.0 will search tor document 
comment codes, but not tor text Ml'm com­
ments. SomotimGS it's useful to SONch lot 
text ~ a comment, esped:alty When a 
comment has been used as a sellodocu· 
menting ~ IOguidethe operation of a 
macro. The macros SHOW-COM.WPM 
(FIIQUre 2) and HIOE-COM.WPM (Figure 
3) act as a pair. SHOW_COM changes all 
comments wtthln a document he docu­
ment text, ~ng seerc:tle$ fOf text wfthln 
the commen1s. HIDE-COM changes ell 
commonts that W'OfO converted Into docu· 
menc text back into c:ommont$. 

To $$aid\ tor IO)(t ~ ~ In· 
YOke SHOYLCOM.WPM, which searohe6 
lot document conment codes. When It lo­
ca1es one, It goes into 1t1e commenc and 
matkS It 8S a OOfMlent w.th a: (ASCII char· 
ac10f 145) at tho beglnnng and .'E (ASCII 
ChataCIOf 146) at tile end. To enter these 
characters, hold down thO AI. key ~ 
press~ the rn.rnber 145 or 146 on tho 
oomber pad (the runbers on the top reNt 

wil not wori<). When you release the Alt 
key, the char'ac1er wll appear. The macro 
thon exits ltle comment and c:onvetts It Into 
<Sooument text. SHOW-COM seatcnes 
again for documont ~ COdes 31"4 
repeatS ll8 procoss of maJ1Yng 3lld oon­
vefting eaxt until there aro no 1n010 com· 
mentcodes. 

Aft6 rumng SHOW- COM, search lor 
text as usual. When you finish your search, 
reverse the process. using HIDE 
-COM. WPM. h searches for It! and, when it 
Ands one. moves the CUrsof one character 
eo the left and s1arts a b(oc.f( of tighlight It 
lhen searches for an IC character and ex· 
lends the bloct< 10 lncUle all the text that 
formed tho commenl. HIDE-COM then 

converts the blocked toxt he> a OOf'Mlent, 
deletes the a:: and 1€. characters, and 
searches for anotMr ~ character. This 
soarching a.nd oonvertllgcoodnues ootJI no 
1n010 a:: c::haractefS remain. 

The use of a: and 1€. ASCII charaders to 
rT\8f1< the beginnng and end of conmeniS is 
purely arbltnuy. You can use any charactef 
or string of chatactefs thars never used in 
your documents. However. you should 
note that if a string of c:hara<:ters Is substitut­
ed, SHOW- COM muSI be modified 10 in­
etude gyery chatacter ~ the stMg in lhe 
blod< of taxt to be converted IDa comment. 
HIDE-COM m1Js1 also be mod6ed so tha1 it 
deletes flllery ch818cter In the ~ altef 
eonvortlng toxt from d()(umont form to 
comment form. 

I have not shown the steps tor creating 
SHOW-COM.WPM and HIDE- COM 
.WPM, slnoe creating the macros Is an In­
volved proooss. However, you can create 
thorn seep by stepwtlh WoldPedocrs rnec­
roeditof, uSingthoCtr1·PgUptloyoombirla· 
tion to ereate tM lPAUSEI, iON NOT 
FOUND}. and (GO} commands.. 

Jod< K. Chung 
Wastlogton, D.C. 

SHOVI_COM. WPM 

Flgul9 2: $tCN_COM.WPM Win$ ClQI'1'1mOf1t$ 

lnxl O!d~ry ~ lea'Ving ~ ;JIItlo $WI 

anden<J. 

HIOE_COM WPM 

Figure 3: ttDE....OOM.W?M chedcs tot 
~and tLms the lncloded 1ext beckfllo a 
c:cmment. 

Copyrighted matenal 
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.,., t'\ · You DON'T need a new printer! 
~ ~ ~ . You DON'T need font cartridges! 

··~ o,~ t~~~\:1 ~ · You DON'T need expensive hardware! 

-c~l-~i~~~. ,~~~-wo ~~ $19o S . ~? ?::s ·(Cl ~~ r~. J '-' , <"r.w. 
~..c~ ~ 110 l lu 
~·, ·f:/ , ~ ~ 0 GoScrlpt 13 Font Version 

.,. .,.... . s ~ . 
/.- }1 ~ cnnt GoScriptl'hu3SFomV<nW•$395 

~I • ;...) ~ PostScrl~Uutp.tlp lnttrprt#r r 
fo7tlu IBM PC •GoScrlpt supports: 

Coming Soon! HP LaserJet 11/110/+, 
Gosty1es"'Automot#c Template~ tor DeskJet,t+, PalntJet 
Professional looking Doe~ments - EasUyl NEW! HP Laser Jet liP! 
See us at Comdex - Bally s Booth 81347 Canon LBP-8111/11/A2, 

16 Add. . 1 F 'D-ee 1 eubbteJet eJ13o 1t10na OntS L' f~l e IBM ProPrlnter, Qulckwriter, 
Quletwrlter Ill 

NEC Plnwriter 
Kyocera F Series 
Sfemens PT90 

with purchase of GoScrlpt 13 Font Version (29 Fonts Total!) 
or GoScrlpt Plus 35 Font Version (51 Fonts Total!) 

Standard·~ht 
Sr..ndard·N"ormal 
Standard-Medium 
Standard-Bold 
Standard-Ught-Extended 
Standard-Normal-Extended 
Stendard-Modlum-Extended 
Standard Bold-Extended 

f&'~.t.9lwu· 
~~N'w' 

Goud)..0ktSt)-lc 
~I&SI)k-lrallc 
Goudy. Bold 
Good)" Extra Bold 
Cld-Tcwll 

CJJtCI.eU'ONIIEAOER SERVIO!CARD 

Intel VIsual Edge System 
Toshiba 24-ptn 
Epson LQ and FX 
Panasonlc KX 24-pln 
Fujitsu DL 24-pln, and others 

Uae GoScr'lpt with: 
Aldus PegeMaker 
Xerox Ventura Publisher 
Microsoft Word 4.0 
WordPerfect 5.0, and others 

See your local dealer or call: 

LaserGo, Inc. 
9369 Canoll Park Drive, ste. A 
San Diego, CA 92121 USA 
TR: (619) 450~ 
FAX: (619) 450-9334 
Order. (800) 451 



PC \ 'lf\(i,\ZI'i'; i' lh\: one publk.t­
lltm yuu ~an tru~t to !..ccp ~au UJ.- IO· 
d.ue l)O the tate,, de' .:lupu\l:nh in th< 
C\ cr ~h:ut~mg \\ ltthlu( i.'U"'I'"''"t:· 

Sub'l ri~ flO\\ tn11UI.c ,uu.' )nullun't 
m"" .t ~•nglc pNJuu tCJ)lll't ur pr1l 
ducti\ it~ ·Cilh:lllCIIlf IIJI 

• One yea• t22 1ssues) lor S29 97 
SAVE 54%. 

• Two )•ears (44 •ssues) forS-19 97. 
SAVE 62%. 

And ifyott on.lcr ncm. ~nu ' ll.tbo !t~' 
ourc"<du,i\c 2-f) ISK l llt.n ~~~~ 1.1 
BRARY- FREE \\tth ~l'ltr 1).1111 
\ulhcnptu'n' 

l )un't \lcl,ty C.-11 ttlll·lrcc toJ.t) tn 
cl:wn )Our"" in~t, .. uliJ fREE UTILI­
TIES LIBK R) ' 

1·800·289·0429 
$av~ ba~td 0!1 diiiiU~I ntWS~~ pita! Ol 
564 90 fl&;~ul.lr llli'I:JI SU!l6c.IPIIOn prce IS 
$-lo197 per '/Ur 1\dd $31 per )'COli !or ~t 
q oubtde ~ uS US ~frl.:~' o· ~ 
Ple.as~ AllOw 30 HI 60 IU'~ focQ:Ir.~rto1 fl$1 
CS!.JM Your d'$M wn be stuppe:S uoon Pit· 
m,...1 

Power User 

bjfa After )tlU ' vc used SHQW_CQM. 1 n you're in 3 vulnet:~blc position. If 
)"OU :.xi<lentally delete one of the 

mari;cr cftamctcn;. yoo may find lh3t big 
chunks of your document dis:~ppcM into 
commcn~ \\hen you call HIDE..COM. 
You ~ould SHOW the comments. pcr­
rorm any .sc:m:hcs you "''usllto malte, ami 
when you lla'-e finished. HIDF. 1hc t'OOl· 

mcnts agam right away 
The tCXl doesn 'l e.\pl<liO «lt tl'l!ly h\.IW IV 

substitule text string-s ~ll.'h a · •OEGIN" 
uni.I•END .. (()(the .. mgle-<:h:u-..:t.:t nloitlk­
m . ChlmgingStiOW COM ~~~,Y-JIN 
replace the ing.lc charo~cc~ r~ wilh the 
nwter strings. In HI DE.... COM, you <tl 'o 
rcpluce the single: character.;. but there 's 
more. Find lh<: ~Left} code und n:Pucc it 
wi th us lli3J\Y (L.dt}'s as there are chlllllC­
ccrs in ~ startm:JSkcr. Likewise duplicate 
the H.>cl} ccxJe. Then replace the ~ingle 
iBaoopocc} with ~ nuny {Bac~}'s 
as l.hcrc: arc tcncn in lhe endmarkcr. 'Th3t 
doc:s it No<e that a marker like 

would make che c()(tlrnetu stand out from 
chc: re:-t•1r the cc.a.c.-Nt>/1 J RrtbnJJttg 

TESTlNG DATE AELOS 
Both dBASE Ill and Ill PI\Js can siently &col 
)'OW program when they try 10 ~ a 
tU.Jida\e held (fOf example. one In ~no 
entrywasmaoe). Tosee'At\athappens, try 
entef1ng: 

wldet• • crooc •• , 
, UAT8() - nuldote 

~~ld1;o • C?OO( '') 

) DA'IB( I <> 1\U ~d .ste 

from the dot prompt. 8oCh retum . F' 
SomeCNng 1$ ~rty wrong il nuldaSe IS 

nei1tler equal to ncr dlffefent Crom today's 
<We. Thls means that a program test.ng 
whether 8 dale has been entered IS lkely to 
be mis.'ed and bfanch off Wl the wrong dre<> 
liOn. 

The soiiJtlon presents another odclty. 
From thedotpr~ enter~ 

? D.\l'IC 1 - oulelatll 

or this $laiA)mOnt 

? aoldato • DA't'B t 1 

Both Wlll return 8 0. llloglc:a' as this teStA is, 
at least it's consisteft: any date subtractioo 
Involving a nuldale wll ylekS 0 as its restA. 
So thiS Is e rel3ble way to test ~ a 
roaldato has boon enlored 

Tom La~ 
Wastmgton, 0 C 

ijTi1 Mr. l.:lwford has identified a ~ 
I :.I H tcnt i~ ll )' '-:riou glilc:h in che 
ait'i tl.IIAS£ Ill pt~m and has Jl'l\>" 
dtaCCI.I a ~imple \\otk•:~roWll.l to this prot>­
lcm. f()nunatdy. the ptohlem d<~ no1 ex· 
i l in either F1u8AS£ 0t Cllf'fH'r. a.nd hI~ 
been fix"'<! in t18ASF. IV. 

A technic:-tl ,erv.ce re~sentattvi! at 

To change 

SHOW_COM, replace 

single characters with 

marker strings. 

MJuon-T$1C prm'Cd very helpful. He ~S· 
gcstcd COO\<crting the drue to a character 
sums first and then testang if the diameter 
Sll'ing is c:mpt)' (rolhcs than comparing the 
nuld:lte a" u cbtc). For c!!lumplc. 

1l1is retums . P . and wocics rn all dBASn 
l:u1guast: progrnsns. In additicm. if you 
wish to n:cwin: th.\1 a datt be entered in :. 
d.-It~ cnlry situatiOn. he su~w adding :t 
RANCE ci31J:)C ll) p;tn of lhe GET ~tc:• 
tnCJII - Bnrd Srurk 

SHARE YOUR POWER 
Tell fdlow usen; about your lascst ccchni­
c:u.l tip for hurdw;m: ;md sonww-e ilJ)pti~-
111)1\\ (uthet than ~~'\heel., , neiWI')rk :.. 
lsnguag(S, nr DOS> through Power User. 
We'll Jl!l)' SSO or more for any ti~ we: 
print . plr1.1 cut eura $2.5 if you ~rcbm(t your 
ltlltT on a diP: If yoo do. pk;l:ie include a 
prince~ ropy Mail c:ontnbution~ to Po"~ 
User. />C /tlogmiM, One Pm. ;-\ vcnut, 
New YM.. NY 10016 or uplextd chem to 
PC MagNet (sec the " By Modem" ~ide­
hat in the Utili ties rolumn). • 

Copynghted matenal 
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Stan<l¥d Features: 
cenuJne 1ntet 386 CPU • 
1MB RAM Memory on Board 1.2MB Roppy 
Disk Drive . 2 serial, 1 Parallel Port • 
101·St y1e Enhanced KeybOard • 
FUII·Size De$1Ct0p ~ wlttl 220W PoWer Supply 

~t 9 11JCUUIIOX 51,139 PCUX386SX 
N lrm-1 20MHI Lo ~nv 16MHt 

..... ,. Y. CRJI lffW fMfl O'IJI 
110 IICIIriii"'" "** U' fG.I U • \U 14 • 

Uta )MQ 16IIU Ulll •z )Wiu 
t'fll \1110 -WJJ \1.~ sm \16:1l sttll s1~ 
R.t5J II m IJ§IJ IIJ'l9 Q:).'9 W1i R,l1l Q..C9 
'l81 ''~ \U8 \tlll • \B!.! ste u~ u u.:23 ~ Q.~:l ~ s.:~ 1ltM nm 

Standard Features: 
S12tCB RAM Memory on Board 
1.2MB AoPI>V Olsk Drive · 
2 serial. 1 Parallel Port . 101·St yle Enhanced 
Keyboard • Jr. Full·Size Desktop case · 
200W Power SUPC>IY 

AJ Oll PC MAX S\'Stfl!IS Me IOO!C ~ Wlttl MS 00$, 
IMOC. osn WI ~ru. OO«atkk9 s~ OUr t«Mk~ 5utf 
Qfl ciMIOO MtCm SOftWart ~ YQI./II ~~ ntfOS. wt ~ 
oftfr ~ netwcrldng fel~Uttons,IIIO.dng lll ~ 
Nt0*'¥t. so,......e WI ue~ng tC4II fOf ~n ~liNtel 

• use ontr me mtt!C mot'l' ~ 1014 x 168 lH:It f.zt 
SClOtO YCA C¥0 ~ tfte VGA 0()(101\ tNs C¥0 (QI'IIK 'tMttl ~ 
II AM~ wnchatl be I;C)gr&lecl to SUK wromr ~ 11'\de 
~of \'CA mcMors kom 6CIO x ceo ro 102.& x m 

M &o ofW tAM memorv upgr- rn a Y1t1«Y Of 
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"There are dozens of PC 
direct-matt vendOrs who 
want your order. 

BUt only a handful 
design and manufaCtUre 
tl'letr own main system 
boards as well as many of 
their own add-on cards. 

we do. 
And few maintain a pro­

fessional technical staff to 
help with planning and 
customer support. 

weoo. 
Even fewer have offices 

In the orient Where many 
of the most popular 
products and best deals 
are made. 

weoo. 
That's why we can offer 

the beSt Investment value 
In ttle PC mar1cet today. 

A value based on ttle 
Industry'S leading techno­
logies at an unbeatable prtce. 

so. Whether you're a 
corporate buyer or a 
stngle usee can today and 
get to knOW our values." 

1·800·777·1288 
In CA: 818·888·Btm 
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NJwQuickPascal makes this 
softWare go even faster. 

Even the quickest minds tend to brake 
suddenly when confron~ new ~ages. 

_ Enter new Microsoft:' 
QuickPascal Compiler. 

The first Pascal that is 
not ooly ~rerful rut easy, intuj. 
tive and 100% headache-free. 

For example, our new 
hypertext QuickPascal Advisor 
offers on-the-job training: by 

cutting and ~ting sample code )UU can learn 
to program m PasCal from scratch. And if you 
do hit a snag, the Quick Advisor can straighten 
everyt.hing out right on the spot 

Th accelerate your thought processes 
even more, all of our Qrocesses are seamlessly 
integrated; no other Pascal offers you easier 

access to your editor. debugger and compiler. 
What's more, QuickPascal is the fust 

PC Pascal to offer Object Oriented ~­
ming, or OOP. With objects, ~uu can easily 
assemble whole progt<!ms from modular build­
ipg blocks of code and data And once )UU koow 
FaScal, OOP is a snap. ~'hich means, )OO get 
max:imwn productivity with minimum effort 

Naturally, our Pascal is also fully source 
compabble with Thrbo Pascal~ 

So stop by ~ur Microsoft dealer soon. 
You'll find our software is on the same 

wavelength as ~urs. 



EMPR'SNOTE 

edited by 
TonyRtzzo 

fiT U AJ C3n be witne.~ by the fml 
I ~ t1 reader ktt~:r in th~ tswe' column. 
lllild objoct-orimc:d programming has 
finally ani\'ed; bolh TUJbo ~ 5.S :ind 
Quick Pascal 1.0 now provide objo:t-<lri· 
Cll(ed C:;(tension:s to the lani,'llllgC. As the 
importance of object-oriented progrunl· 
rning grows. we CC~tainly hope to begin 
sccing~bstaneUII n:ader Interest in the top­
ic. Our readers ure then: fore encourog«J to 
begin forwarding OOP~ ubmi ions 
fc:wthe languagcsoolumn. ReOOc:rll~ld 
note that there is no particular limll~hon as 
co \loilich language one can uuliu: in send· 
ing ub~M. Smalffalk. few example, 
wookJ be as sujUible co the topic as either of 
the new Pa.sc:al . We look fotWard to )'OUr 

OOPsubmis:siom. 
On a similar note. OS/2 and ~nl3• 

lion Manaier an: finally bcgiMing to guth­
er trong momen~um. Readers working 
with OSI'2. Presentation Manager. and 
LAN M~ .ut thetefore sarongly en­
cou:rugc:d to begin sending submi.s.<~ioos on 
these vital t~. Now is the time to begin 
sharing with )'OW fcUow ~ all thosle 
rips and ll:dlniqucs you've been develop. 
i"i· l..et' he:vfromyou!-TonyR;:;u 

CONSTRUCTOR METHODS 
CAN CAUSE PROBLEMS 
In TurbO Pasca15.5 anyotljed lhBtcooiB.ins 
WtuaJ methods mu~ have a oons1ructor. 
~ nlialzes tho VMT fielcl of the calling 
Instance to point to the object's Virtual 
MeChod Table. Frequently Che coostroctot 
• perlonn OCher useful functions. so there 
m3Y bo ooc:ask>n to call a oonstNdlor 1MIIh­
out this VMT lniilialzation.. It Is impofWtt 10 
noee. howe'ler. that unless you ~ 
peYeOt h. ev«y cal to 8 oon.s1nJCtOr wll 
reinitiaizO thO VMT field. 

The pr~ W'l F1gwe 1 illustrates a 
problem lh3l can 1\aWefl when a VMT gets 
nialized by miStake. The constr\ldOf Child 
.lrit cals Che mechod ~lz.eParent 10 aJ. 
low Che anoostor object 10 perlonn arry nee> 
8S$at)' inltiaiZatlon.lntlalzeParent accom­
plishes its task by calling the Parenfs 

Languages 

• EDITOR'S NOTE: Let's 
hear from readers 
working with object­
oriented programming 
languages and wtth OS:2. 

• CONSTRUCTOR 
METHODS CAN CAUSE 
PROBLEMS: When an 
ordinary method of a 
Turbo Pascal object 
calls a constructor method. 
th·e results can be 
unpleasant. 

•BRINGING 
RANDOMNESS TO 
ORDERED SETS: Here Is 
a clever way to randomly 
reorder an ordered set, an 
example of which Is 
sorting a deck of cards. 

oonstructor kit. When lhS program runs. 
you may bo ~ 10 11nd th811he caiiO 
Olildln~.Mossage produoos the message 
"Pa-eot Messago." 
~ this exampto. thO C31110 Ohldlnstlrie 

sees the VMT tield of Childtnst to point to tho 
VMT for Chikt objects. Then " calls Initial· 
luPsrent, Which in tum calls Parent's lnit 
mothod. The unquallfled call k> the coo· 
structor lof Patent causes the VMT fletd o1 
Childlnst lo ~ to thO VMT ror Parent 
From then on, all virtual calls from the in­
stance Chi1cJinst will use the methods tor 
Parent. Which o1 c::ourse IS not whal was ln­
londed. 

To prewn the VMT field of ~ 
from being <MWWritten, you Ca.\ use a q~ 
fled mechod call within the mo«hod lnitlaizo­
Parent. as lolows: 

PRDCEDUAS P•~n~.lQlt~e lla~P•r.nt; 

llollCI• 

pu•nt.lalt; 
011); 

As cisc:ussod on page 1 03 01 the T Ul'bo 
Pascal 5.5 Obfect·Orl6nted Programming 
Guide, lhis type of cal causes Che compiler 
not to lnitlaize the VMT fiefd. T~. a 
caiiO an anoestO(s oonstruc:1or is done <i­
rec:dy wl1hln the descendant's oonstruc1or, 
both ol ~are usuaty called "lnlt. · This 
eoroes you to use a qualr»ed constnJc~or ca1 
and ltfJs prevents tho problem behavior 
ttom oocurmg. 

The best way to avoid protlloms like the 
one Illustrated is to m4kO suro tl'l3t ~ 
cal eo a oonstruc:b from witNn a mechOd 
uses a qualified melhOd call, It is unlik.Giy 
Chal you would want a method that is not a 
oonstructor to lni1lallze the VMT field Since 
~are atways ~ use of the 
QU8Miod call w111 not alfeet ~method Is 
actualy oxocuted at t\.lllimo ft Ml onty 
preveot Che lnMIIlted VMT field ftWza. 
CIOn 

Richatd w. Preeoott 
Maclson. Wlsoon9n 

If the Child object had any St~ic 
l'l'lCt.hods. the progmm in Figun: 1 
wouJd make the instance variable 

Childlnu into a stmnge son of hybrid. All 
calls to .stoJic methods would woO; c:om:ct· 
ly. whik: calls to vinual methods would 
C311 the P.vcnt type's method. 111Crc is no 
quest ion tiOOut it, )'()U do n()l W;lt\IIO 3IIOW 

a noncon_~rue1or method to malce 3nY c:llls 
that irutialize un objocn v~rr. Probably. 
the compiler itself should forbid this. but it 

doc.""''· 
One way to prevent the problem is to 

qu=~li(y till)' tall tO the (()niotrutt()f ;L't de­
scribed atxm:. By putting the object name 
and 3 period in front or the constructc:w's 
name. )'OU an: telling the compikf noc to 
ge.ner.J~e code th3t initializes lhe VMT of 
the C3lling instanCe. 

There is a difTeJent approxh to this 
problem that I would reoomn-.end. Don't 
evet c;1J1 :. COO\ltuCtOf (rom within another 
met.hod. lfnect:..sary. you$hould~ 
the code th~ initialiu:s the object's data 
ftelds into 3 separate method and have the 
'-'Onstructor call that method. In the elUim· 

al 
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CONSTRUC PAS COMPLETE LISTING 

~l>C 
"•rent • O!IJIC'l' 

~:<':'ltUC':~II lait; 
~O<~UIIC lna•.•l&aePAr•~~; 
•AOC:mullt MU&flO; vlnual; 

l:tr!); 

Cht.d • oeJtC11•arentj 
C'Q!'I!;~UC"::A 181t; 
t~EDUII! MII•90J Vlrtu•l: 

r.x:>; 

co~:':'ltu~• ~arent.ID1t; 
1'"41~ Jt.'lll 

~toaRZ P•r•~L . :nltla!lte•arent 
•fleu• 

tnH; (- calh '•r.nt.lnh. -> 
Cllll 

PROC~UR~ Par•nL.H••aa~ ; 
~lh Wt1LaLOI rarODt Mlllqe'); 
r:ll; 

CON:':'ltue70R C~lld.l~lt; 
aror• tr&t&•l&••••~•nt; r9D; 

,ROC~L~ Cblld . MII&QOl 
JEGt~ Wr&~elni'CI1l~ ~•••9•'1; 
£liD; 

V4R 
c &14:nat• Cn&lds 

nco:.., 
ttlld!nlt. ltlt; 
(~ ld'nat.~tiA9ot; 

!liD. 

Figura 1: Dc.aslralbd helle Is 1M~ of caiMg 
a COI'I$II'UCtOr frOm a nonconsiNdiCir meiiOd In 
Turbo PII:IC:OI 6.5. 

pic gh'CO bcre. the constnldor I nit would 
call the mc:lbod lnilializ.cParcnt. instead or 
the other WA)' around.-Nti/ J. Rubtnki11g 

BRtNGING RANDOMNESS TO 
ORDERED SETS 
There are many sorting routineS lhal take 
an 8lbilraty colleclioo of e6ements and r&­
arrange them no an ordeted set. Howov· 
er. I need to 1ake an ordered set and ran­
dotrly sc:r&ll'tie it. l'l"lJdl lice sh.sftlng a 
dodc o1 catdS. ~. 1 cannot jost 
cal a random number runc.lon eo gonerate 
my elements randomly. The roason fOf !hi$ 
(OOI'IIn.ing the card-shuffling analogy) is 
1hal I might end up with the equivalenl ol, 
say. two jad<s ol hearts but no three ot dia­
monds. Altering lhis scheme to 8\'0id gen. 
et8bn9 the same etement twice ts otliec> 
lionable because 11 requi res ellher too 
much pt"()gf881'Wnn OYetheed or 100 many 
cals 10 the random functioo. ~ slows 
cbM'llhe ~ c:onSdefably. 

Fortunately. I was able to dev6lop a 
scrambling routine that uses the "quick 
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SHUFFLE C COIAPLElE LISTING 

/ • !•"F.Lt.c ~ r~arr•ft9•• • qt••n act of tpecl!lc Ob).eL• - So tbla 
c•s~ • d•ct or pleyi~ card• • 1nto r•~ ordor. Thll 
ttlustr~t•• th• proper ~•• or tbe aubrout trA abu!fl•l) · 

t .nc.ooii:S• ~atdlo. •.J> 
• .,nc;iode <n4ltb.n> 
nnc:'IXI~ <tlu.h> 

•det.~o ~ ~1 II nuaber o f ob1ect a tn Lhe aet - S) t or • dQe~ o ! ea1da 
t d•C t1< >IIU.X 1111 I • :a.nct~~~~ IIU.U..t that. ohu(t\11) Cl&ft ff'artafti)CPI 

ratt be qr~t•r tntn or ~ual to ~ • I 

tyf"!d•l atr-..ct • 
~nt ·.-ordll 
1nt vorcu, 
) ~rdl 

cnar •t•nt( q - c·a,..d•a • , ' ho•rtt• , ' oluo. · , ' dt...onllt'): 
ct.ar 'Y4luo( UJ • ( ' OC'O ' , "t'I<O' . ' throe·, ·tour· , • t tve•, -aflt ' , . ,..,.,.., 

•euql\t, ' , • ntno•, •utn• , • 'ec:ll', •quo-en·, 'k1nq' }: 

void abu!H•s.nt, 1111. • , .;~nalgn•d l"q; 
1 nt ~P4' ·e(d .. "'rd • , dwon:l • 11 

II tunc:tion prototype• 

... Uft(l 

t 
in\ & : 

1M l{'IJ: 
~n••9~ 1nt •••: 
1CQ9 tV41~J 

II ono-dt~natonal orroy to be anut!led 
II arbltr• ry tnt•~r to •~ ro~l) 

~~~ • runal9~~ >Rtl (t&a•r&tv•lt ' •~,,~,, II randoa aeod bo'ed 
all~~ ! l•!tl, "• ••'ICIH II OD t1N 
:or>l ~: 1<P: l ••J 

pr1Lttc•\f1\ a ot \ a• , valu•l•(IJ ' :11 . autt.le(tJill))J 

1 • •~·~U .co • Tills 11 tb• hurt or t1A pr~raa. n aaalqn• a ona­
d~•n• on•l ar~y ol int•l)*ra, vho.~ ~91nn1n9 eddrc•• 
1~ bOlO, All t~• veluol t ro. I to M- 1 In ~•Ddon order . 
~b~ •'•J •• • •b•trary ana •• uaed only 1.0 nov~ cepeotoc 
~'lla to abutl~C) r~turn dlC!orect eequenooa. 

set 1; 
~~ro R3~onledox(~KAXI; / • -~ro· atruetu~o te~ittnq v•b•~le . 

uandcu«<); 
~Ot(J•:\: l<tJ,: lt) 

( 

IIKAX •• t"• I\AIIItnun pontbl~ ,;;~r oC 
ot>jocu 1c tile sot, UJd a111t be 
1~\t.allaOd by th~ uler. •1 

II tnSt1el~zo r~nd(f 
1/ U\lUolUo IIOndCDtr.dolC 

~•cdontnduxtiJ.votdt • tand(): II C•~~ part. •• ~ r~nd~ ru~~r 
--~~lnd"X(l).vora~- 11 II •ocond •~n• ~~ ~ 

!OJ !• : l<b; 1••t 

c:onr~r~)J I• aort 11rat port only, 
but -aroq· &aeond ~rt~ 
" lOft') • I 

' D4s•• ~I • Aot!OonndOIII1I.von:l2; I • ~~~1q. arr~y ~ 
., • .,)y r•rdcnntod 
eocond p.1cne • / 

I• CORP"t:•(l - ro~t •~• r-o<~.s D'J q10rt 0 tO CCI'11")ft tile veh.u ot 
~ord~ eccordl~ t, thetr !lrtt p~rt. only •/ 

e-'-.#~rotc<tworcl •o:o"t, ct>.ord •eltll1) 
I 

Agure 2: This prognwn detnonlsnteS the U98 oc N snttre IOU'fne eo mume a oed( Of cardS. llle 
roulne ISindepecldent ot lhe progam and can be used to randOIT'iy f80idef wry Oldered set 

Copyrighted material 



DSC NEXOS 386 LAN BEATS NETWARE! 
\ 'F.XOS I tlw clc•11r ll'lnncrl 

'f'XO' ~ IJoCJt :\ct\X.1rc 1 in opcr­
;tt 10).!. '\ 'll'lll f>l·od\111,11 1.. h."'h )WI 

lorm<.·d .tnd ~uar.ln tn•d h} thc 
I~IIKI\IL''' ( .r. IUJ), .111 uluCI)CU<.Itc m tc" 
.1h lm th<. I \ ' u' dlL''" llw ·~'ult.' 
r~·\,.,,( th,· truth .1huuc '\I '\0!'1 'IIJ'>l'· 
nor rx:rlnrnMill.l' (1\~f ,,.,\\.uv In 
1.1\.t '1"1(()\ prmc;' tu lx: ,,, 11111d1 ·'' 
IX Tl.tiES FASTER nlfL\ ' i\'(>fWnn•. 

Fast/ J 
In r\.'.&1 wurl(l, "''-' ' tr.&fftt Cl\\ I• 

mnm~:nl'- un mdu~tf\' ... 1.10ll.• rtl h.ud· 
\\.11'\.' \Nilg \\CII .u.c:~tpl~·tl. multi t"c:r 
:tpf)lt l".\liUO' lnr d.ll,lh:lM' , ' f'r<.'Jd 
~hn:t .md word proc,·~.,ing . . \ 'EXO 
b eat .\'et Wtu·e '" p etformnttce 
wltl1 "" ntlt•tmldg<' Qj' 11, 11111CI1 tu 
637':u.. You'll wurlo. fd:>tcr and c. p.md 
your LAN with confidence when )'Ou 

choose OSC NEXO 386. 

smaller Is bet1trl 

---
1\'BXOS" fw. ,..,u~l• ••~ roulalul /'"/fl,.. 
__..,I~ dtar(Y 1bow• ..... a~ JM/2$ 
l «'f'C'r' arut U I&H P$1% worlutat/0111 ,._till( 
II>C' UIIUf'H'Il G'r'Ofl/1'# .ta-~ ._,.._,.., 

tlon logging to the server's t:.&pc 
drive \Vith 1\"EXOS your <:Titit-;d data 
Is safe! 

Flexible! 
NE.XOS gh•cs you the Ocxibility. 

power and COM<.'«iviry of 1~ DOS 
mul NETBIOS applkm:IOfl compati· 
bllJty. Run all the applic:ttions roor 
users demand and have access to 
Ul\1fX. SNA hostS 300 the public nct­
w(lc'k. 

\Vrth all this power it's likely you'U 
\V;lnt to put lots o f cf:u:t on-line. 
NP.XOS' 14rge-drlve support pro· 
vicle.'l at-ce s 10 '1rtu:llly unlimited disk 
S(OI':l~e. 

r J 'fhe unique d isk handler makt.-s Secure! multiple hard drives appc.tr -~ ( ltlC, 
_ _ providing contigu-
'------------~--~ ous fl le space 

ac.ros:- multtple 
dri~. 

Easy! 
NEXO!\ ' power ha' hcen h:&r· 

nc. "'.:d with ao ca~)' to o~.: nu~nu 
"Y tern that will hav~ the system's 
admln&str.uor and users up alfdrw•­
"1"8 1,. ml,.utel. imple lnslruc­
lio~. f<AntiJi<lr. 00 · like comm;tnd$ 
and DSC technical support means 
your ~EXOS I..A.'l system wdJ wo rk -
for you - ror the users - and fo r 
rour compan)'· 

NEXOS 386 is another qua lity 
ncrworkin~t product fro m OSC. :1 

$,340 mllllo1t leader l1t advanced 
commultlcallcms. From ) 'OUr desk­
top to around t he world, OSC tS 

delivering the qualh)' networking 
solut iOrl.~ )'l~ dcm:cnO! 

Tolmm~ 
about NEXOS or 
to become "" 
autborl%~d DSC 
d•aln- CQJJ •ou•. 
a..-.ao•.tor 
a PRBB ~opy of 
th full scrrla qJ 
beNcb,.trrlt 
rnullal 

1-IJOO.BUY·N F.XOS 
J-8(J().l89·~ 

F«r-.114-11$8 

If~ impon:mt to pr<>:eet fa.,, mov· 
ing data from <.'orruption. NEXOS 
f~turec; 3 complete dRW integrity 
:~nd protection .system so powerful 
that )'Our data Is protectc:d even if 
~·ou r power falls--wllbout tbe 
expettse of a mirrored systnN or 
UPS. XEXO :U\\'3)'S wntcs complet­
ed tran...actlons to dlsk. If hatd\\"'3fc 
prohlclll~ ot·cvr during :1 tr.H\SaC· 
tion-)·our data will remain intaC1 . 
Just restart the tran~ction with the 
origina'-unch<~nfl'--d <.t•w NF.XOS is 
prc pan:d with ;t ~;untiOttou~ 2 \.ICiil 

trail o( c ntrk-s and u pdates rt."C''rtlcd 
'" 1c:tl ·time hy F:XOS 1:1pc transac-

0Jnnooing to 
your cxi~ting 
workstations i.s a 
b reeze. NEXOS 
supports more 
than 30 worksta­
t ion interface 
cltd~ for VC, XT, 
AT and PS/ 2 
woft<.,tatiOr\.'l and 
your c hoice of ~oecHOOS•tAH~~ 
topologies: EtbertJet, ARC,.et aNd 
Tolte• R l,.g support 1$ starul#rd 
with c:vcry NEXOS ~1 

CIRClElUO..'l RI!AOF.RSE.RVICECAitO 

OSC Communications 
cbrporauon 
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1011'' ~to aoMt rrf1 problem. Figure 
2~ .. c touro8 code for my rou­
tine, caled IIUflt(), as wei as a sample 
awckhutllng ~ hat'*- lt. The 
most important ltWig ao ob8etve IS !hall 
eels the random nwnbef genetalol. rand(). 
only once for fNfiiY element. 

Shuffte() takes three arguments and 
gel MWates an IWTBY of N irMgaf81hal con­
tan .. Vlk.IM from 0 to N--1 1 8ITW1ged ran­
domly, To use lhe function from ,..... 8 

program,ll nut be dldared as follows: 

voi4 •hijffl•ll nt •• int •beae, 
v~•i9ned int ••ed•; 

Where N IS h runber of elements In the 
~ .. "base •• pok1eet to the start of 
lhe ltflY, end seed telltS rand() with a 
new Initial valJe. 

Thef\n:tion besicalywatks by general· 
1ng an 1nteme1 ,.y o1 N elements. ~ 
eeeh elemenlls 8 slrudUre ~ of 
two peltS. The lrst Ia a rancbn nl61'lbef. 
end the second Ia one o1 the ClriginM 1nte-

gers 0 through N·1, where the v-.ln· 
crease ln oonsecuti'f'e Otdef. 

I use q&ort(), the standard C lbary Wf· 
&ion of tl'le quick sort aJgorilhm. to anange 
each struciUr8 ~ ID its fitsl ·p!Wt The 

Sooner or later, every 

programmer needs 

to create a 

randomly ordered set. 

seccncS ~ is taken along in the pn> 
cess. The amty at base is lhen assigned to 
tl'le second parts of the ai1UctUred IWT'By. 
~ f'CN~ the~ 0 through 
N--1 In random ordet. 

Shume.C a.ates lhe st'dlle ~. 
Aft« lhe program Is 0Cltl1liedo typing -tJtU. 
le" at lhe command lne wl procb::e 8 list 
of 52~ C8lds In random ordef. 
~J.Hamihon 
Jessup. Matytand 

Soonet or later, e\'tt)' programmer 
faces the n.ccd to c:realc a raodomly 
ordcn:d set of one ltind Of anocber. 

Mr. Hamiltoo ·s idea of cn:ating one by 
way of tbc qsott() fu.nc6on is cc:rtain1y 
clever. 

Beginning progtammers should talc.e a 
close look at the code, ~it provides a dear 
lesson in using qsoctO. The ~ pro­
gram lbal uses the shutllc routi.oe should 
also be 61udlcd carefully. 118 it provide$. 
baody tessoo for those ol you trying to 
write your fust blackjack game. ibeatgo. 
rithm can be: extended any DllJJiba of ways 
to accommodare many games requiring a 
randomizing prooess.-Tony Riz:o 

SPEAK YOUR LANGUAGE 
Share your knowledge of BASIC. C, Pas.­
cal. FORTRAN, a.od COBOL with l...an­
guages reada'S. We ·u pay you SSOor more 
fOf any tips we print, plm cvr u:tra $25 if 
)'OCI submiJ yow l~nu en a diJit. If you do, 
please include a printed copy. Mai.l ooncri· 
butions to L.anguages, PC Magazine, One 
Park Avenue. New York. NY 10016. or 
uplood them to PC MagNet (sec lbe ''By 
Modem" s idebar i.o tbe Utilities coi­
Unln). • 

Prom Five 

to Th"e 

in 

GET THE 
ISSUES 

Past issues of PC MAGAZINE are full of 
product reviews and vital systems 
Information you may have missed! Just 
send $8.00 tor each back issue ordered 
(S9.00 outside u.s .. U.S. funds only} to: 
Ziff-Oavis Publishing Company 
P.O. Box 5999 --=-=--=-~ 
Cherry Hill , NJ 08034 
Attn: F. Hunter 
Be.sure to include dates 
of tssues requested. 

Mlcro5olution!i =~~ 
Computsr Products 115. 7K34tl 
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Announcing the 
marriage of 
Forms and Database. 
,... .. ,~ . ..,...~ ..... 
Tolle a~t ~ fnatti~e or COO\"COicnce: hffe'$ 
one sofiWfire program thai mllli:e.1 crtaling • 
data~ as eASy ;as dnrwina a rann 
We c~l it Xcro~ r'OfmBII~ bc~o·;uu.c it 
cc~mbine~ a \C~IItlle f<lfrns progr.un with a 
pov.'Crful data~. M you create • f<lfm. 
FormB~c autom11tkally create~ an 
undesl)•ina dmbca.~e to m:uch. So )'OU e11n 
build., $tore. :uld mo~e forms and data 
faster than ever bef<lfe. 

FotmBast l.s pol''trlill.ln fiCL there are 

virtu~ll)' no JlroiT.Im limit~ on tht nun1ber 
of ftelds. the numbtf of C'hlll-:Jctc~ with1n 
a r.etd, cw the numbct of row) in a table 

Form8ase1Sctiy to use. lt runs u.ntkf 
Mic~on Window5.so you I\I''C the 
:b>i.u3~ of pull-down menu).. dialog 
bo;c.es. nnd fun~ ion key 

There are no l angu~s.. dcfiniuoo~. cede) or 
indiCC$ to lellm. bec.wse your forms an: )"OUr 
rnterfa.:e to the dat:r~. Olanse )WT form 
:u\d the d:lllllxL..e i.) ri!SI.Netured 
automatically. 

FormBasc redefines forms prOCC$iing imo 
an entirely new cl.lss of ~Owa.n:. It's 
brought to )'OU by lhm Xerox, who bruugh.c 
you the lntemati()J)aUy acclaimed Xerox 
Ventm Pub timer. 
So ~:ull l·SOO.&ll·ltl21 (in Cl~dll: 1.416· 
7.H·6S891 for more Information oo how to 
put FcxmBase co work for you. Cb~) ate. 
it will be aloog·lll.)ljng relationship 

TeMt Xerox. 
W. cfocument the worid. 



A funny thing happens when you use our 
new page printer for the presentation of your life. 

Introducing the Silentwritcr LC 890XL. 

Use our new SUentwrlter for 
your next blg prescntaelon 31'td be 

prepared for some extraordinary 

results. Skeptics tum into optimists. 

F'urrow<.'<i brows rise in wonder. And 

impatient ranger-tappers become clenc.hed·ft.<K sup· 

porters of your idt.>a.s. 

A fanlab")'? Only if your team isn't using an 

LC 890XL You sec, thlq laser-cla.')! printer Is in a claC\:S 

aU its own. 

It.'s Ideal tor work lmen· 

s ive, multiple user environ­

men~. With a 68020 processor 

and 4 MB of main memory 

(expandable to 8MB), this work-

horse de.Uvers volumes of eye-popplng outpUt 3rtd 

handles gropttJcs-lm.cnslvc applications easily. It.'s 

PostScrip compaUble, comes with 35 resident fonts 

and accepts mal'\)' more. It works in all operating 

environments and with uvcry leading desktop publish· 

ing and presentation software packnge. Plus it's from 

NBC, the S24 billion world leader in computers and 

communications. 

So the nCJ-1 time you have to make a hlg pre­

sentation to a stone-faced, Mount Rushmore-like 

commtu.ce, took to NEC. 

One of the members of 

our SUcnt wrlt.er family 

will bring them to life. 
NEC 

WE'IlB MAKING THINGS BETTBil POll YOU . 
NI-X; lnfOrn'lt.llon Sy8tNn$, Inc., 1<414 MusachWOCIW Avo., 8oltborouS}I, )lA 01719 1-800-N!-X;·INf"'. In C.na<l~ . 1·800·343-4418. 
c.c ·~~ ••" l., .......... ,...,...._ ·-~.,., ...... ~~ ... "'.,.(_~ ,_~ •• ,... .. f'1'"1.-"" ....... "tiM .. ~.. I 

•U I ClLt::'lla 



edited by 
TonyRizm 

HOW DEVICE DRIVERS WORK 
Can you tal me~ about wha1 de· 
vice drivers are, 81¥1 how they are loaded 
and initlakzed by DOS? 

Harold S. Hanlnglon 
Jerome, Anzona 

Device llrivc:~progmm mod· 
ulcs that insulntc soflwnrc from 
han:twure by providing a low· to 

mcdium-lc\'el communications interf~e 
between the two-arc loaded into low 
Olelnot)' diroctl)' !lbovc the oper.llif\8 &)~ 
&em' file-c:Qfltrol bloc~ aoo di k buffers. 
Ol:vice <.In veri> become pc:ml~tly R:l.i­
dent in mem<K}'. ac:ttng like excc:nsiom o( 
the operating system itself. 

DOS positions the device drivers in 
mcmc¥)' during .swt-up and chains them 
together to fonn a linked list. When a call 
is m!ldc co open a device. DOS begins wi th 
the Iii'){ device dri\~t in the ch:lin 3lld 
~hes until it lind.~ 3 dw:lcter driver of 
the same n:sme « 11 block d"'-er wtth che 
designated logi~ drive leuer. The NUL 
driver is ulwnys fli'Sl in the chllin. lo llowcd 
by the installaNt device drivers loaded 
from CONHG.SYS. The internal de\•ice 
drivers cllllt DOS loads by def3uh :Jppe:lr ot 
the end of the ~in. 

It'~ imponant to notc thalli deveoc dnv­
t r ' IQC.'IhOn 10 rnemol)• doesn't ~W· 
il)' oo~pond to its pOISition in the chllin. 
ln.stall.1blc device dri\'Crs arc lo11<kd lust. 
after DOS's internal drivers. but DOS 
tweaks the link.s in the chain so thlll in.~Ull­
lablc drivers come c::ulic:r in the search Ol­

der th3n intcmaJ drivus. 
One btnelit uflh" i~ that MY of DOS·~ 

internal chamder device dri\'Crs. with the 
exception of NUL. C<lll be replaced by an 
installable driver of the same name. One 
familiar device driver thai docs this is AI~­
SI.SYS. W'hcn installed. ANSI.SYS n:-­
pbc:c:s CON. the default system console 
dri,-er. All cbl3 5-treat~\'l th:st sre direc!td to 
t:md~ input or qa.ndatd output !Ire rout· 

td lhrough ANSI.SYS. C\'tl'l though the 
orig.JJ\aJ CON dtl'·er rernnin.-s •n memocy. 
Unlike chllro~ac:r drivm, 00\\'C\'Ct, block 

Tutor 

• HOW DEVICE DRIVERS 
WORK: Understand how 
DOS loads and Initializes 
device drivers. 

dJiVeTh C<Ul~ be replaocd. ln~tC<KJ . ()()S 
a.-.si~ns logical drive letters to block device 
drivers lolldcd from CONAG.SYS on a 
fli'Sl-come, lirsl·SC:f\'Cd OOsis. with its o\\n 
blod: driver Laking precedence over al l 
othcrs. 

AI ~tan -up. OOS I03ds the NUl~. 
CON. AUX. PRN. ;md CLOCKS de'•ice 
drivm. followed by u in~le block device 

A DEVICE-DRIVER CHAIN 

driver chat J)fovide$ ~won for m:-al. tor· 
use devire), Aner the:se ;tnd additiolllll in­
tcm~l devtec: drivm that support the COM 
llOd LJ>'f ports ore installed. OOS turns to 
the CONAG.SYS file ror a list of instnlla­
ble device drivers to be loaded from disk. 
Drivel$ are pm!.~~ and rbc~ in mem 
ory in the order in whieh they 01ppear '" 
CONflG.SYS. 

Immediately after u driver is looded, 
DOS calls the driver's I nit funcrioo to veri­
()· that the device it is associated with is 
present Wid opcmtional and 10 &h't the 
driver the opportunity to perform any 
nocdcd initillli7ntion . The dri~r. in rum. 
nocifics rx>s of the :~~ddteS\ ()f the !\eAt 
higher bluet or availllble mc::mocy. oos 

~ss 

027AJOOA8 
206FOOOO 
tOJCOOO() 

Number of 
units .. Com,.ntt 

09C90000 
0070•01&E 

0070'0180 
0070:01~ 

0070·0tM 
0070:0166 

0070:0tCfl 
0070:010 C 
()()10;0IFE 
0070•0200 

0070 02t 2 
00700224 

00700~ 

NUL 

CON 

SSSCACHE 
CON 

AUX 
PRN 
<'.t.OCt<S 

COM I 
LPTI 
L.PT2 
LP1'3 
COI.U 
COI-13 
COMA 

• ~ ... Of<>'l(lll "'....,.' vJ, 
" 0~ OtYCit' ctr111•' o·(y 

DOS NUL d~ orrvt:f 
ANStSVS 

VOISK.SYS 
tBMCACHE.SYS 
DOS consolil dnver 
005 «~t :.t pon ci'rvco-

005 pnnt!ll' dr/1'91 
DOS ctocl. ~Y&' 
DnvllS A lhtu F. 
Addlllont\1 SY'Wrn Otlv~ 

Addllton3t sy$tCJn «ivt< 

Addmon;ll 'Y$tom ari\'Cf 
AddlltOn\11 5Y"em <*'I\' Of 

Addii!Qn'\1 &y&r<~m dill,... 
ADdlltOnltl $yl$Wif\ tt!VC"' 
A.(ldiiiQnOII ~·em ctlver 

Rgr.n 1: A devioD-ctiYoJ don e:s d ~en~ IBM PS'2 Modol 70 Milling DOS 3.3 With a 
120MB h:lrd dsk dMdod inlo w ~ unts. Tho lir$l do-nco 6t'NOI in 1t1o d\aln ~ aiWiys fie NUl 
6t'NOI$Uppllodboj OOS.po;itonod In ad! a~ lhalil CM' bo ~by~~ 
do-nco drivor$. Noxt QOmO ltlO ~ dlro'IC8 drW'or1i blOod from the CONFIG.SV$ 1119. L.astoome 
the remanngsy&temdt\VefS OOS3.310S&alsonamacfllne COih 8l'd lPlJC. 'tiWNdl !IIU~I4lto 
ttvee 1*811efi)Oit$and louf 6EII1al P041S and permt ~ Pf09rarns 10 open lhM\ by name. 



Tutor 

~m:s this addJes.s BS lhc: physiC'allocation of 
rhe ncxc device dJh"Cr icl03d.s. 

As the device dri\'CIS 2re looded. OOS 
fonm :1 linked Is~ by tilling each device 
he3det wilh the ~gnlenl :off~ 3ddi'C$.'l of 
lhe ~~ dnwr in lh~: eh1\in. The I~ driver 
in the chain i' idenufted by 1he double· 
wool value - 1 (4 COO!!CC\Itive b)1C:S et~ual 
loFFh). 

Figure I illu!ru"atcs how DOS 3.3 ar­
ranges the chain of device drh-crs in an 
IBM PS/2 Model 70 wilh a 120MB hatd 
dl<ik pastilioncd into four logica.l drives. 
Three dtilltt$ aro loaded fracn 1hc CON· 
FIG.SYS fi le: IBM CAC HE.SYS . 
VDJSK.SYS. and ANSI.SYS. in lluu or· 
der. Noce c.N11 che driY~ are lis1ed in che 
onJer the)• appear in 1he t hwn. not in the 
order in which lhcy appear in memory. 
The physic3l address of C3Ch driver is indi­
c:;yed by the ~nc:ofrsct 3ddrcss in the 
lelUno~l column 1lf the 13bk. 

1ne fa~ tln~er In the chwn. predicl· 
~y. '' NUL. NUL IS (ollowl!d by AN· 
SI.SYS. then by VOISK.SYS and IBM· 
CACUE.SYS. You should note lh:u 
IBMCACHE.SYS.lhc: fant dnver that ap­
pcru:s opposile a OEVICI.! sta1emc111 m 
CONAG.SYS. rcsjdes lower in memory 
l.hllJl VOJSK .SYS and ANSJ.SYS. bu1 
higher in mcmot)' rt\.)nanyofOOS's inlef­
nal de\•ice driver) t\1 o note ch:u 
VDISK SYS i~ ~p;sblc of holndlin$. ooly 
one log,cal unit. while lhe block driver 
provided by DOS provides support (or six 
disk dri\'Cl': two floppies plus lhc foot hasd 
dis!: par~i1ions. In 1hi$ ~. DOS a! ign.' 
the driv~ leuers i\: 1hrough F: 10 iL~ own 
block devte~: dnver t\Jld the dn'-e leuer 0 : 
to VOISK.SYS. 

You can tr.tOe che ~h:un ot' <.levi~ tlnv· 
~in your own ~)'litem by u:sing DffiVG 
to rnspccl the coottots of the device bead­
en;. llle structure of the DOS device head­
er is $~!own in figun: 2. The lin.1 l\\'0 
words desrgnate the sc:gment:offsc:t ad· 
~ o( the nc:JCt driver tn the ct\.)in. The 
word ac oiYset 04h cootnins a senes of bit 
n~ that provide infonnation aboot the 
natun: of lhc device: driver A 1 m bit 15 
identifieS a chamctcr driver. while a 0 
identifies a block device dri\'Cr. The words 
ac ofr:-etS 06h ;And 03h contain the offset 
add~~ of lhe dc:~ict dri\'et' Mr-~· 
and intmUpc roo ci~. re~pcccivi:ly. ·n~ 8 
bytes beginrunt at off:!d OAh contain lhc: 
logicnJ name of lhe dnver if it is of the 

lmiJ PCW.OAZNE NO\'e.tBCR~ 11189 

charoctcr type or the number of units h 
S1lppOrtS if it is of the block type. 

Once you find one device dri\'et in 
m:m<K)'. fil\ding the next one lS c:a~y. 1ne 
key i:s locating lhc r~ ooc:. There: an: two 
ways to lind the NUL driver. The fm.1 ts to 
seardl ~w memor)' !Qr the ftrSt occurrence 
of the character string "NUL". then sub­
tract 10 bytes from its 3ddn:ss lO locate the 
beginning oC the device hc*r. 

But the benet way 10 locate NUL i~ 10 

ci\11 on the undocun~ed DOS function 
Slh. whictr returns" pOinter co a list o( in· 
lcmal DOS par.uneters in ES:BX. The Jig, 
who5e length \•aries bel\\'CCn 23 and 34 
bytes. depending on lhc: version of DOS. i.s 
immedialely fol~\lo-ed by the NUL device 
driva-. 

To inspect the device ch3in. sUll'l DE­
BUG and l)'pe 

, 
IIOV " "· s~ 
JI\'T 21 

llrT 

~ Encet once by itllelf 10 tenninllte 1he 
assembi>• ~, l.hen 1ype G 01~ :tnd 
reconilhe \'Slues Of ES ancJ 8X on nmJm. 

Then t)llC D SSSS:XXXX. subsliruting 
the st-g,menl Y:lluc re1umed in ES for SSSS 
:uxJ the offsc1 addreso: rc1umed in BX for 
XXXX. Mttrw.mls. )'OU $hoold sec the 
e~m "NUL" displayed somewhere 
on chc right l>idc of the srn:cn. Count rock 
10 b)llCS from the "N" in "NUL" to lind 
the beginning of the NUL device hc3dcr 
:uxJ the: addn:s.' of 1hc neAt driv·er in memo· 
ry. By dumping !he contents or rnen'!Of')' at 
the a.ddrcs..;c., indicated in ~oiiCX:e:s.,ive de­
vice he:t~Sens. )'01.1 can ~~the chum of de­
v.c-: dtivm lhroogh mciTlOf)' and 5ce ex­
actly how DOS stacks lhem up.-J~/f 
PrQsisr 

ASK THE TUTOR 
The Tu1or solves pnll.'1ic3l problem.'\ and 
c:\plains points of g,cnc-ml intc~ aboo1 
using yoor hardware and software more 
produe1ively :tnd :m~wers b;\Sic ttll~ion~ 
~~ DOS and sysh:ms In genc:ral. To 
have yoor questions aru."-crod here. write 
to Tutor. PC Maga:in~. One PMk AVL'­
nuc. New York. NY 10016. Of uplood 
them to PC MagNe1 (see th¢ .. By Mo· 
dcm" :-idebar in 1he U1rlr11c column). 
We'n: wrr,•. bul we cannoc &m\lo~ques­
lioAA peo.on31Jy. • 

F9n 2: Tho $Wdl.n o' a DOS dv-1(;0 ~loader. Tho hr5t two ~dOSiglate lh8 segment»>ISe( 
addt95soC lh8 neld dnveflnthe Chakllthe va~ ll"ldates lhe 011-er lslhe ~In lhed\arl). Th& 
word a1 ol1set 04h ccnlaln6 a senesot bll ~ llal provide lnlonna!On abOut tho Nll¥0 ot lho dcMca 
~tW. The woms ac oel9els 06h ano oet1 c:on~Mn lhe Cfltet addoesse:s ot tho cleWlo dnYcr'$ ~~ 
and~~(~. Th&81>jtesbeg.Mng .. oftsotOAhccnlainlhologalMmOo' 
lhe dtiYer "a 1s oe 1M d\slaetef 1)1)0. 0t lho ntlf'fber o1 units it $IUJlPOitS 11 rt • oe lho bloclc r,l)O. 
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Your taxes will be 
more complex 

this year. 

I 

Remember lhc ~ old dnys 
when nonnnl people: could U<1 their 
\)Wn il1c.:ome t4\Xt:.! Well, TurhoTax 
3nd your PC bring back those 
! implcr t imes. 

TurhoT:lx J!IIIOi:> ) '(JU StCf) by rep 
through the pr~s of preparing your 
t01x rctum. Tilt.! AutO lmcr\'lew 
fc:uure heirs you determine which 
forms Yl'U n~. The (igurc:s you 
enter arc autoti\."'UC:lll)' tmrufcrroo co 
the <~rrroprhtte l'orms •• nil M:h~ulc!-. 

When you're through Cilkulnring 
yt1ur tax~ - 1n "''der 10 ~~\&­
\'O U C!U\ prtnt C\'Crything, including 
the IRS-approved dot manix 1040 
~>n plam J)aper with mosc doc m:ttrlx 
primers. 

If )'OO h;wc •' \lU~tltm, )~•u cnn 
tum to on-line. item-sensitive IRS 

l 

{ 

-i: =-
hdp scrcc:ns and our own cros;s..refer• 
cnced Heir SyMcm. And if yoo're 
still not sure, we can refcr you to a 
ncnrby profe._._'$ionsl who a~n ufft.>r 
ad" ice or finish the job using )'Our 
TurboTax data. 
~are j~t $(>flle o( the 

powerful features that ha"c hd~d 

Outdt·Loc* Tax Window •tMO Tn Pllln­
nlng lndUded free • Pop-up C.~ 
. a.~ to help~ oma.­
eloM In 'tOUft ,..urn • Dot INtl1x 1040 • 
1040 A ahof1 form • FtM copy of the~ 
w...moc. ,.,_,.,Tar Alhl«x. Fully 
lntegreted piOOiaiM for •1 .,... return~ 
IIIIo IWIIMibiL 

So what? 

TurboT ax win PC \'(lorld magazine's 
pr~tig10w World Class award fou r 
r~rs in a row. It 's no wonder that 
over 2,000,00\) rcrums w·erc prcpan:d 
lll$t ve<~r with TurboTn.x. 

So get prepared to 6implify rour 
tax pr~p<Jrt\llOO- With TurboTax. 

See )'OUr locru df!:llef or purch'3SC 
direct by calling 1·800· 782- J 120. or 
619·453-8722 in Olllforrua. 
~~ lkw 1.nm-~· s;s.ro 

UrW1o SJ7 $(1, Ea.JJ Sc.Ju: S.W.OO. Uj\iuo 
Sl5 .00.~ r~ws 
rrvfn:k~ur 

T~Taxr<.-n JS.fK 

ChipSoft 
S..'4S Shtonlum l'­
S. I:XC\).\ CA 9!1!! 

al 
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"<Atnputtr Library tnakt.s m~ and my 
st.Se-t expert on a $uhject-{C1Sl . If I'm 
sl()l familiar uith wmerlling, a quick 
$dlrdt ~u snc: w in/<mMti()n I JWd 
inswuly and $(tt"tJ holn"S of u~Jc. • 

-)olw. I~ o~h. b«utt•,.L'-Kt. f ,,. C.-\t.tr 
(l1u<"""'Aw.!.. "'k<~~ '"' "'"'"'".,.,.-'"'*"••W.I 

The time for Compute librtrry is 
noo•. LnCTally. Because in a matlt'T u( 
scoonds it gh-cs you all kind of <:om· 
putt:r mfvrmatiOf\ tlklt until now )'0\1 
coukln ·, fln.d. 

The fact is, ~ULT l..ibtury Jcliv­
crs :m entire y.:ar's wonh ~inform a· 
cion from O\'ct 120cornputcr. tcchni· 
enl, and lurlness .rtnudica~ on (t $11\f!lc: 
cornpoct disc. All roo do~~ a (ew 
hutlOf\> and Covnputer Lbtary r3C\$ 

OICU: 151 ON IEAOEI SUtviCE CARD 

thmu~o:h <Wet 50,0).1 Mt lcles and 
:1~11':\Cb (() flnd c:ocactly what rou need 
(n10'1 n\.'l~I\CS like PC WEEK, 
P(:M'lfllputlnJ!, Government 
Con\puter Ne\\~, nnd PC Mn~nc. 

So insreld cJ sc:uching (or produa 
informmion, you fmd it. lnsrnndy. 

lnsro.l of ~ing about marlcct 
tTl'flds. )'00 em n:ad what the cxpcn:s 
ha\-c to Rly. lmmcdiatdy. 

In..~ ti wa.'fing rcu time:, caU 212· 
503--HOO<rr"KI ~~'tlh:. fur ~ J'"' S695 :l \~'31. }~1ull s:ec a 
new Jisc e-.~t)' momh. And 
}0011 him: all the infonm. 
tion ) ~ ~m.-d em:d}' whm 
)tlU nc:cd it. N""'·· .. 
THI ~a•nwac &'*01 

(-.,.1f-t •""""", ,......,..,.l ,, ""(:, ,,..._.,"' ~·••t...nre" 



by 
Frank J . Deffler, Jr. 

SINGLE·USER SOFTWARE 
ON ALAN 
We have two PC·XT"S ~od .agoeher 
us1ng IBM PC LAN SOftwate. Some won:! 
procos:slng software came With the oom· 
puters, but I don' know where~ look IOf 
other multluser or nerworkable apptlca· 
tions--particularty accounllng software. 
The package we used before was Oac 
Easy. but un10ftuna1oly. it iSn1 de$goed fOf 
uso on a network. Can you suggest a 
source tor this type ot software? 

Nancy Ettller 
Ptartsburgh, New YOitc 

~ None uf 1he ••ppii(U(ioo p!"'glUUT1 
you u:sc: on u net~m nocd be net­
won \'C~ions-that is. muhiu.sc:s. 

If you like: Dac-E.a.syand you don't need 10 

gj\'e more lhan one p::n.on acec$: I<> the 
same fit~ a1 1he ~ne time. lhen u-.e Vrn: 
£my. Put I he wf\w;&n; on the h.anJ d~ of 
lhe mliCtline IK"ting usn file ~er and let 
only one person use il at a time. 

On a small nc:lwoci.:. it is relativdyca'>y 
to controf how and when the soflware is 
uscd. lfyou regulatcacccs..' lo ttie s.oflware 
through hun\lln ma.n:1se:mefll, )'OU ~load 
any ~ingle·u~ tlpPlie<~tion on )'OOJ' net­
won and run it OOC·usct·8HHimc. 

If )'OU expect your network to grow and 
may ncxxllo allow scvcro.l user.. 10 aoct.'S!> 

yoor :IC\.."()Wltins $Oft ware ~nlltii~ICQw ly. 
oor review uf muhiu!-Cr IIICX:QUriCiii!J, JXl'(:k· 
~ · 10 lhe Sepcc:mbcr 26. 1989 l!o.'SUC: wdl 
help )'Otl decide: wtuch packuJ;e will meet 
your needs. 

REDUCtNG MEMORY LOAD 
Your M:ltth 28 tO'IIoW of LAN softwaro dO-· 
setibes how some notwortcs roduco thO 
~of RAM lhOy r~ro by~· 
ing driwfs and lntoffaoe software .a tho 
networit adapter catds. We havo tokon-ring 
wimg installed, and our users need evefY 
byle ot RAM they can get. Does anyone sell 
loken-rlng ~ards that download the 
NetWINO d~Mw's to on-OOerd RAM? 

John R McGovern 
Day1ona Bo3Ch. Aorida 

Connectivity 
Clinic 

• SINGLE-USER 
SOFnVARE ON A LAN: 
Regulating software 
access lets you use your 
current software. 

• REDUCING MEMORY 
LOAD: Downloading 
NctWaro drivers to 
notworit adapter cards. 

• BRIDGES, ROUTERS, 
AND BROUTERS: 
Learn how netVIorks 
and systems 
can be connected. 

'T'LJ Gee ling lhe N~1Wcr" dn,'l:n; out of 
r! the DOS 6-WK wooong ~ i.s 

the goo! of many LAN managers. 
However. ~flc:n softW':ltt: utilitic:s throw 
progrums into the space between 6-WK and 
I mcgai>YlC. they always ha\c the poo:nti3l 
for stcppins on memory u...cd by video 
adapters <IC' ;IS 110 ~~ JXlC'!> b)• oom· 
municutiun~ bourds of vurious kinds. 
Downlooding drivers to an adapter card is 
u dandy wuy to handJc the problem. 

Madge Networks ll\31kcLS bolh Mic-ro 
OW\rel and AT-bus tokeo·ring ad:lpters 
with apnJSr..Un ll!:atlllO~I'Irln'mf'':- IPX 
(lncc:rmt Packet E.xd1a.ngc) co lhc oo~l!r. 
You save only 3bout20K of RA.M bc~:aii$C 
IPX isn't \'Cr)' ~. but sinc:c: cokcn·ring 
boan:ls :1t1: otherwise pretty much alike. 
I hi~ r~~.~~ (QUid decide who~ boMJ,~ )'00 

boy. C<>ntu.'t ~bdgc Neawofic' :\1 1703) 
981.()638 for infonu<ttioc• on ''"' IPX/SPX 
LAN Supr>ort Program. The people :u 
Madge tell us th3t lh..::se bo.vds will be 
men: valuable with N~1War~ 186 bc:cau:sc: 
or its bi~er driYCf :stac-k. 

BRIDGES; ROUTERS, AND 
&ROUTERS 
I reoenay sal #Vough 8 ptesentation where 
vatious oonneettvrly terms were casuaty 

tossed aromd. 1 think I t.lldefstand bridges 
and ga1eways. but routers and brouters 
have ttrown me. 

Jessie McWllams 
Simt Veley, Cel/lomie liiJ Uridges. roulen. and bc'outen; ure 

greut buttword:s, but they cause a 
lot or oonfu:sion. Here ure liOme 

things )'Oushould undci'SWld aboul thcm. 
'There are fi\-c Wti)'S to hook one nel· 

wofk to 3n0Cher or to expwld a network 
OV\!f u WI(JI:Tiln."41 . The m&mc:l> or lb~: difl'cr· 
cot deviccs you can use an: bridge. MAC 
laytt bridge. router. brouter. and ~tc:way. 
Thc:sc devices :m: illustrutcd in Figure: I . 

Think or a bn'd~ as a two-way cl«tri­
cal rcpc:ucr. h ClUcnds the cubloc 3nd l\."­

pe31.$ every pad:et. The ph)'Sical cab&e. tl~ 
elcc1ric:sl ~pgling, and mcc.ha :aocc:sscon­
trol protocols (U$Ually CSMA) an:: the 
same on both sides of lhe ~e. 

A m~ia a«ns control (MAC lt1}~T} 
bridge can oon.nect networks using differ­
ent kinds of cabling. This technique relies 
on a common method or ronnaning and 
:.ddre. ing a packet, ~och 3.) the IEEE 
802.X MAC protocol descriptions, so th:Jt 
it can mo''C packc,ts between dissimilar 
systems. For c:xnmplc. it can link twisted­
pair Ethernet, fiber-optic CDble. and coax i­
n! cable Elhemet networks. 

Routt>r$ SUUt Otlt passitl.,S all packetS to 
boch ides ofdtebridgt, bu1 theiroll·boan1 
proce.ssol") quickl)• " lel\m" where tid· 
~an::. Thu:s. !hey an: able 10 tr.msfa 
only paCkets that ncxxlto be lnlmmittcd to 
the other nc:twott segment. reducing uaf­
r~ on both ~ides or the bridge. 1r 1hc: nc:c­
wQrk has multiple coonec1im~ providing 
n)()re lh:l.ri one I'OUIA! 10 rllO\'e a p:lCktltO :m 
:iddn:l).~, the routet'l> exchange traffic 10· 

(OI'Tllillion to decennio4: lhe ~~ pillh. 
Oroutm :are routers that can link dis· 

~imi lar networks. Like a Mt\C·Iayer 
bridge. they use some common protocol. 
pcrtulps the lP ponioo of the TCPflP proto­
cols. to direct tntfte between dissimilar 
1r~1n~mi, ion )'l\letn! . 

Gat~"Vl)'·' lin'- net\lo'<ltks IO\'Ctydi.~ i rn· 
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Connectivity Clinic 

ib:r ~~~- Each ~teway ~ typi~lly de· 
si~ for :s spec-s lie :spphc:uion, like :lnet­
work of PC talking to :tn IBM SNA 
computer. 

FIVE WAYS TO 
CONNECT SYSTEMS 

SYSTEM1 

NEnNORKYOURQUESnONS 
Coonectivity Clinic gives you pr:1aica.l so­
lutions to networking problem of all 
types. We'll pay SSO or more foe any Lip. 
we print. plus on u.tra $25 if )till submJt 
)YJUr lmtr on tJ dJJJ:. If )'00 do. pJcasc in­
dude a prinled copy. We 'llgl3dly 311:SWet 
)'001 ~ons :tt no cblqe. but we caM()( 

CONNECTION 

5. Galewly PC 

Tranllete<J 
rnesugos 

nnswc::r fetters pmonally. Mail cootribu­
Lions to Conneccivity Oiruc, PC MaRa­
:ine. One P3rl: Avet~ue, New York. NY 
I 00 16, or upload them t.o PC M.agNet (f« 
the " By Modem" Qdcbat in the Utilities 
column). You may also contoot Fmnlc J. 
Dctfler. Jr .• via MCI Mail (~ Detflct's 
bolt named CONNECTIVITY CUNIC).• 

SHA mainframe 

Flgunt 1: Bridges d all kinds pus all~ 111 bothdnc6cns. MAC.I!y« brid9M~ ll*dis$in'iW cabling~ ~and bfouletS pesspedl.ets 
tram ono netNOrk t1 atiCihef tri( 41t'ey hiMt a~ addr~ en lh&oeher netwatL Galeways •~ between very dl'!etent&ystems suc:tlas Pc. 
baaed tANs and IBM makllrarnM U!irG fie SNA~ sdleme. 

IDI PCaMGAZDIE NOYEMSER 23. 19189 
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Buy with 

ln an effort to make your 
telephone purchasing a more 
successful and pleasurable 
activity, The Micr<><:omputcr 
Marketing Council of the 
Direct Marketing Asso<;iatlon, 
lnc. offers this advice, "'A 
knowledgeable buyer will be a 
successful buyer."' These are 
specific facts you should know 
about the prospective seller 
before placing an order: 

Ask 17t£Se Important 
Questions 
• How louglras tire comJJQny 

bee, in business? 

• Does tlte compntzy offer 
teclrnical assistancr7 

• Is tlrere a service facility? 

• Are manufacturers warran­
ties handled t/Jrou81' tire 
company? 

• Docs tlte seller Jzave formal 
retum mtd refund policies? 

• Is there an additional charge 
for u~ of credit cards? 

• Are credit card clrarses held 
until time of s1Jipmettt7 

• W hat are shipping cos IS for 
items ordered? 

ence 
Reputable computer dealers 
will answer all these ques-tions 
to your satisfaction. Don't 
settle for I~ when buying yow 
computer hardware, software, 
peripherals and supplies. 

Purchasing Guidel ines 
• State as completely and ac­

curately as you CQtl wit ttl 
merchandise you u.-ant ;,. 
eluding brand name. model 
twmber. catalog nllmber. 

• fs tablislt tlrat the item is in 
stock ami con finn s/Jipping 
date. 

• Co11{irm tltat tlte price is as 
advertised . 

• Obtain an order number 
ami identification of tire 
sules reprt?$c>lltaliv~. 

• Make a record of your 
order. noti118 exact price in­
cluding sllippi11g. date of 
order. promis£>d sllippi11g 
date and order number 

If you ever have a problem, 
remember to deal first with the 
seller. If you cannot resolve the 
problem, \vrite to MAll 
ORDER ACTION LlNE, <:t o 
DMA, 6 E. 43rd St., New York, 
NY100l7. 

This message is brought to you 
by: 

the MICROCOMPlJll:R 
MARKETING COUNOL 
of the Direct Marketing 
Association, Inc. 
6 E. 43rd St.. 
New York. NY 10017 

{ 
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Shamrock RAPIDisk: 

The Affordable Portable Disk Drives 

ll 's ~~Y to sec v.h) rernov.tlle dls1 dnvei ue 
becocning 1o0 popul.u. Seruiti...e rbt:a coo be 
remo,-c:d from the 5)"tem And Morc:d In 1 
~rc klca tion. Pcopl~ whodo-.wk.~t home 
or 111 multiple loc~uon' c3n tul.e their 
program:s :uxl their d:11;1 with with them IUld 
111ork n if they v.-erc: 111 thetr ov.n desk. 
Slwnrock·5 Rcmov.able. Af(ordabk. Pon· 
able. lnt~\&emll. lmk Dfr•-e Kits offer 
1111 tbi:s con...eni~ncc at U:prcch:tun Jin:d 
prli:cs. F.lil J.C'C'e'» Sca~lc oJnw:. m :r wide 
,."it ollolrcs mun YOII .. 'On ., 113,-e to .mnoe 
~r(Cln'nal).~ ut C'3poKity (or portobility. 

Kttp It Simple 
Mo~ porublc di,k 5)'$lem~ rc:Qoirt' '!l«illi 
moumint cabinc~ with bulky shock moun11ng 
')~C!m~ We put the ~od mouotins m the 
c:arrylnl cosc. rather 1~ on the drwe 35.· 
'tmbly. Thi< \:J\1:~ ~p.a« in the compuln. 11' 
well .u reduce• lite cO)I d r:unatlcally. 
RAPIIli~k·, sturdy mctnl outer fr~mc(not 
pl:btlc "'tlich can -.·ap) c-.u.il)' in~lulb in 1111y 
\l:andnrd S 2.~· holf·hcil!ht diQ. chhe bly 

Aval11bld'or All 
Kib .,..ilh dilk dri•~ :snd hish pcrfonniiiiCe 1: I 
in~"e dr.sk/Ooppy OOMrolkf At1: oV\lilable 
for 11 11 popalar 2.86 .and .}S6 computer,,. 
P<:J)..'T CIOrnputcn COI'IIC whlt •holl \t()l hOSI 
:Wtpttr. Each Ut come~ -..hh :an IUu~,_,ted 
o~a\ BJ1Ide (nr o lu\IJe free hurall;~tlon For 
Url*l cumputtn wittcout a drive bay llY~il.ablc, 
.,.~ 1\ave an ()f!(IONI C\&em&l cha! IS '*hlch will 
fit nutty unda your moaitcx. 

R.pld Recall 
RAPfl>lsk Is trul)' rapid. A\'Crl~ ac:ct:n 
ti~ from :a' Ia-• w; 16 milli~n~ dc.pc:nd. 
in.g on rnodel. Rcmovai ~J cqu~llyr3.pd: ooe 
ty.iuofthc key and RAPfUr.k I$ unkxkcd Mel 
slides 11p!t OUI. Loc .. )UUf drl\'e in )OUt dut 
()( a file cabine-t and )OUr d~li1 i~ ~fe from 
ioquircns mind), Slip the dm-c into rbe op• 
IIOCIII Clr"yi"' ca,;c and ~~·~rudy for •ra\-c l, 
~ ljgN ... ~gN fo.am puddcd c-.uryinp. c;~ 
cu<tliom )'C)Ur RAP11l<d: (or IU\'CI. A thin 

k;ut-linme prot«t<> )~r data from lt.mnful 
alrpon X~ay maehinN. 

I" f'ft Son •-are 
Your preformatted RAPffit k11 ha, free 
~ft"llfC aiJeady on II . ThCt( b ~l~US 
DIRECT. :t prusDm wlucb c~ " mcnoina 
~)'Stem toe )OUt COOlpcMJ. Abo tnthukd i~ 
L._F.PRECACHF. rho: di d: cache proJrllll for 
e~n {aster d rS}. OCl-e~. For quick und c:uy 
b~Kkup, rhcn: ii 'T'Pt Twothc Jlf1)Vdm rwlcc 
n:uned b)• PC M:t£:sxirtc :as :.:n Editor•' Choice.. 

&> seagate 

811) RbJLF'm! 
A~ ""ilh all SMmrc:w:k produc1.1. your A&i~fac. 
lion u guurantttd. If for uny rcuon )OU arc 
not ~i,fted With )'OUf RAPIDlk Wllhlll 30 
da)'S of purdthc, re turn it for a full rcfuod. 
We ~k you up "''itll cxpen tcdlnioC"~ supf)Oft. 
11 ont )r.lf limited W111T'11111)'. IUid 48 hour tUm· 
around on any repairs. Call u~ today, atu.l v.-e 
will have )OUr RAPI&k on it'~ w~y to )OU 
IOIT10ITOW. 

CIRC"'.E IB-40.'1 READER SERVIa CARD 

ST .. 12 lattr&« 
lnhtKih 

2D Mczab)1c. 40 m' 
JZ Mcg;sb)1e. 40 ms 
4? M cjtllb) IC. 4() rn> 
e~~tu_r.n __ 

8 hi I 
r C:JXT 
~9 

S..l91J 
S491J 

16 hit 
2U'.\R6 

)-11)9 
SM9 
SSS9 

.. Cif ... _. ,, ___ __, __ 

(atlaPpta.., ... ..-...~ 

Hip st-d SCSI Kit$ ror f'C/XT/2U/J86 

20 Mtjtllb)le. 40 rn> $469 
.}:! Mcpi1)1C, 4() m:c $C89 
49 McSDb)1C. 40 m_~ $499 
6S Meg11b)1e. 2.4 tm $649 
80 MelAb)$C. 2.4 ni.S S879 
142 MeJtDb}'IC. 16 ~ SU39 ,. ___ .. !KlSI __ 

~,.., ... ~-$C~~-

8l8 , ,, \lcilldro~. Otot. P 
Camarillo, Ca. 9.\010 

'7 .• 
~r!- orcltr b) mail or call TOLL FREE: 

' 800-SAY-AT-XT 
l ~ 800-729-1898 

M California 
r~u.Mi (805) 388-9045 

Jo~ax 

Cc (80S) 388-$n~ nal 



MORE POWER . .. LESS 
~ 

Personal Computers 

If you're concerned that our price is too little 
to ~ay for a complete new computer system, 
we 11 give you 30 days to change your mind. 

. - . .. . 
·~ ·~ 

.... - -

IIMW~A28612 

$1195 ~~~~~ 
Check Our Standard Features 
• 12mhz 80286 
• 640K Memory 
• 40mb 28ms Seagate Hard Disk 

High Resolution Amber Monitor 
Phoenix BIOS 

• Monochrome Graphics Card 
101 Key Enhanced 
Keyboatd with tactile click 
Parallel & Serial Ports 

• Clcx:k Calendar 
• 1.2mb Floppy Disk Drive 

5 Drive Bays 
• 8 ExpansiOn Slots 

Security Lock 
Utility Software 

• 80287 Coprocessor Ootion 
200 Watt Power Supply 

• Call for other OptJons 
OPTIONS 

64mb 22ms Drive Add:ffio 
80mb 28ms Drive Add: 0 
CGA Color Add: 170 
EGA Color Add:$350 
16 Bit VGA Color Add:$450 

fMafA3865x 
$1595 ~~:& 4<lmb Hard Drive 

Check Our Standard Features 
• 16mhz 80386SX Processor 
• 1mb Memory 

40mb 28ms Seagate Hard Disk 
High Resolution Amber Monitor 
Phoenix BIOS 

• Monoc.hrome Graphics Card 
1 01 Key Enhanced 
Keyboard with tactile click 
Parallel & Serial Ports 

• Clock Calendar 
• 1.2mb Floppy Disk Drive 
• 5 Drive Bays 

8 Expansion Slots 
• Security Lock 

80387SX Coprocessor Option 
200 Watt Power Supply 
Call tor other Options 

OPTIONS 
64mb 22ms Drive Add$200 
80mb 28ms Drive Add:$400 
CGA Color Add:$170 
EGA Color Add:S350 
16 Bit VGA Color Add$450 

When you first get your hands on a 
FastDatn computer. you may wonder 
what's the catch? Aner ull, you gct a 
fast 286 or 386 system with n mono· 
chrome monitor and a 40mb hard disk 
that's re.Wy to run right out of tJ1e box . 
You get guar-c.Ulteed compatibility. You 
get top·notch components from Western 
Digital, Seagate, ioshiba, and other 
industry leaders. You get a one-year 
warrantee (ask about our on-site option) 
and free technical suppon. You can 
choose peripherals from FastMicro's 
large im•entory. And if \ 'OU are not 
thoroughly satisfied within 30 days of 
having on your desk. we'll refund the 
purchase price (excludes shjpping). 

What's the catch? We don't include 
MS-DOS. that's $79 extra. 

$1995 lnd\ldes 1mb 
Ram, Monitor & 
40mb Hard Drive. 

Check Our Standard Features 
• 20mhz 80386 
• 1mb Memory 

40mb 26ms Seagate Hard Disk 
High Resolution Amber Monitor 
Pnoenhc BIOS 

• 101 Key Enhanced 
Keyboard with tactile click 

• Parallel & Serial Ports 
• Clock CaJend.ar 
• 1.2mb Floppy Disk Drive 

5 Drive Bays 
• 8 Expanslon Slots (1 ·32 bit) 

Securit~ock 
80387 rocessot lion 
200 Watt ower Su~ 
Upright Case & 25mhz Options 

OPnONS 
64mb 22ms Drive Adct$200 
80mb 28ms Drive Add:$400 
CGA Color Add:$170 
EGA Color Add:$350 
16 Bit VGA Color Add:$450 

About Optloas: At F~1J.\o11cro. Wt: knoW that s low prlct: 01'1 :s aua .• STM· ICRO oomputtr means r~dung I tit C:O~ob :~ sm:sll fol1une to outfit h the: =--..6·11 
Wll)' )'Ou waru. That'% .,.ily we offer ht.mdrcd.~ or product~ IO - iX Jl enlWiec )'OUr l1eW ~')'Sitm. Tue a look ;u our li.stins or producL1 ;; - = 
onthencxtpagetorU!Iyepp~ialeho"'' miK'hYoucansa\'ewhcrt = - -- = 

... 
rn_o~-:~-rc:-·e_~_ye_o~-~-tDn:-finc_UI_~=-m_ue_~_i_~_:~_~m-~-r!w_We-'$w_~_'l!:m_bc_~_r~-·ou_'~.1 -800-441 - t= A s T At Fa5tDalll. ourcommilmt:nl is to qualiry. r 11 
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MintERS 
ALPS 

Allegro 24 
Citizen GSXI -!0 
Dlconhc 
t50 PI~ 
~son 
Fulftsu 
01.3400 

NEC 
P2200 
P5200 
P5300 
l C390 

OkJdat9 
182 Turbo 
320 liNt 
390 10\CI 
393 t81At 

Panu onlc 
KXPI 80 
KXP1 191 
KXP1 124 
KXP159S 
KXP1524 
KXP4450 

St1lr 
NX1000 
NX?400 

Toshiba 
P321SL 
P341SL 
P351SX 

l r> 0 ., 
Me(l&hertz Modems 
24008 Most T ost.ba 
24009 NEC ~ 
Mllsutlst. or ~f.n,llt 

Mrtaublshl 
tiEC )A.JlttSpe~'s 
Toshiba 

TIOOO 
TlOOO 768k Qlra 
T1200F 
T1200FB ~ckltl 
TI~BBaekl~ 
Tl600 
T520 ' I 

1ne 
Bcdlofo ln1C'<JI. Ac:ct 
com~ter Aswc BPI 
01\C 3.0 
OAC P8)•tor 3.0 
Dolltv$ 3 Sonso 
M3J\8Q't1Q You: Money 
Poac:hlroo Coii'Cllece n 

309 BOAilOS 
325 Al l 

2-'00 ETC II\' 147 
319 VGA Won6er 258 ~9 
Call VGA '1'1'0009' 512 309 

Everell 
519 12008 Wll 1/lodell' 59 

2.$00S n1 )lodem 119 
309 VOA 16 bt 25&.< 24i 
495 Gonoo~ 
~9 S~o~ F.GA H A~ 139 
C. I Super VGA. •5300 t99 

Su~ VOA. •5400 255 
225 F~; Oalll tu.• ~"""'~' 
335 24008 11'11. Moae.m 85 
469 CGA Of 'AGP Cllld 39 
9~ Super EGA C:~rd 9CJ 

Par811&4'S9ftal'G3me Csrd 39 
'15 XT 1 44 Flo~ Controll9f 33 
225 Hercules Gr pllle Ct!.-d ~ 1139 
297 lnlol 
425 8087-~ 119 
535 60213/·10 219 

1299 80387 20 379 
Orchid 

167 Pr~!.-Jroer 229 
2139 ProOC$~1 Plus 319 

Tony Tu: 286 207 
439 Parl.l<ll$0 
599 At'-e,wrteh .s.ao liS 
929 VGA Plus 175 

VGAPI1.s 16 229 
VGA Pto'cnsron, 299 

Prec:tlc:al PerlpfleraJs 
149 1 2000 1111 ~•ooe-m 59 

240!)8 lm ModMI 1?9 
189 Prometheus 
can Promodem 12008 lnl 49 
can Ptornodt!m 24008 ltll 99 

Promooom 24006 Exl Csll 
639 Tho Complo1o PC 
256 Answer•~ M;x;nmo 209 

1349 Hand Sca11ner 400 139 
1449 USRobollcs 
1949 1200 Baud lt'l:erll.ll 
ca11 2400 Bauc ln:Grnal 
4 5 2400 &lOG l:xre~mnJ 

237 
189 
199 
369 

10 1Tt'"1S 
~(1;8VO't. 

•l74i VGA Vlhl10 129 
9CM082VGA 419 

t.Ut$\1 blah I 
t.: ·o EGA 32!. 
:liru-nood SC\'1 1381 4i9 

tiEC 
Multtsync; ?a 499 
Mulli,ync; 3d 645 
M~oiUsync; 4d•Sd Ca., 

Princeton 
Max15 237 
Ullrasync; IT 479 
Ullt.s'?;re 14' 519 
vt•e 6 835 

Selko CM 1430 549 
So~ I t.ll.fb5Call 6S9 

13:>-t M~oib~, Cnll 
Zenllh 1490 S!iS 

0:. o:q•vt~ 
ColoradO 
o~<JmOO 4(). I l'Oo"' trl T~~ 2&9 

PAin I scribe 
.tOMB XT l(n !'8450 m 
40MB AT f 3650 2S9 
; •\!BAT f 3085 549 

Mc1$Ubi.Zu 
60o\IB AT MR535 379 
s~a1e 

•1B XT K11 -'225 239 
3::MB XT K 1'238 249 
"Ct.IB AT f 251· ' 319 
65MB AT • 271A·I 365 
8CMB A- t4096 559 

Toshiba 
3501< fl~~ 69 7ZOK3. y 69 
I ~M8 5~!1· 79 
1.4-4MB 3.5" FIOm 79 

Ca I Oo Non· sted Items 

Vl't'a~~ 
60 

11>' 
~ 
68 
99 
46 
97 
~ 
85 
59 
75 
79 
53 
7!) 
69 

cau 
t19 
37 
43 
67 

n., T I Uri nth: f'nl:\t 
11oh.U~Pf' 1 fh.tflt:\Vl..ah 

' 2t. nlhrn •'lUio. 
r"·~dnl" 
'urtn~''' ,..rml....,, 
wRO\t ' I\ Utt•Uitl 
'"~ r,•w•nllJ'-...ndfu. l ... v~ 
\ 't.~K lt•m onl "J"'' S!IW Md ,., 1>: ..,. u 
"'"' "I""•W. •V an. n •\dllolr k,,,. ·~ 

WordPerfect 5.0 
$215 

nu mr1"f • u!.ar ~;r.\H\1 
J'"'.'C',~•c ~ ,..,._ n"""tn 
"ntrr ............ \ ............ 
HI ,,,,. '"IIIII', (o:fo 
~ll"n. u-:o.;• "'t-
~~~,,. r•~ IYC> l('f>o 
t.•.S ll'IUtl. #' .•f" 

\1. t 'tVft~.' S 11>1111 ttUJO< II<~~ 
m~J<4'(-thJin...k.c • l C. .rte!Jtro"'41 
u"""''"lf"<1I~Otllo0..:.~) W) ...... u.~. 

FoxBASE+ 
$185 

I •II !Ill, u~l> 
<At b.:r .. o!B \st: ,.,c-
f"'l'!hl: .J.i.UhH' ~~if'l•jJC \ II~ 
..au. il"lt ~,,8.J<• ahu • •" 
._t.t~ mu·~ .-.h'"~m!~ 1 
Ol• O/o; lf\\1 "'"" __ n-- lj' 
\Jt•l 't' •-n·fr1!r'll\ ...... 't. ~ 
, I o>l( , .. ,I'll • "• r • 

•';"" ''"" p~ur ~1 •nt ) ,, "'• f\t1tvm 
._ , ,t1 ~r:"ft-rucSet~w ""'f\.'-OIH'1 •tf'\tffl. J""'' 
.tfMtlloO~' Thttc 4fr('•tfol.A' tuol>~.rohl 
11"'- \('1\,f'f'h ""' ~•ld·;c 

I \ ! ~ k'f lt. ot \ t...laCJM!l 
:'ii"FI"._ A ._l <l.cr: ·"' 1 \4tn Sol• Pn>J. 
'"' "'.mcwot>t' ootr ...... .\rl.ofn• b....snJb) lhr 
"""''·••••m llt)A 't<!')o••J ~ r~IKI'l " ·­
"f"•"' '"'~"'" ,....... pt lulr ..t.n• \II 
''""'''"'~In:'""'('~ ... ,,, ~1(~.., ~~ 
t...tlJwAI"l""'-1•hf\U Ill "'·' .,....r'XI .... #UI 
n••<'<' l"lll f • I'<IIR WO.I<\lth•,.IR \t ntm~ 
t•f\1 ''' «t"' .. u -""" uc,n~ S'l·. f._,, n ~·' 
I'CI,.•hl•._. .... o'T).o~•l"C.lll-. f\'0-o'fUI\;,<'111'•> 
tlw\hokh• >IIII'(U'~ (nDI'J" hi) b •'11-WI· 
onltf.J '\IV• >.)!1" J'(l ., ,, f...._n.,,. .. >!"i•l) 
•t/Ott(1h'<llll\(t .. / f">lin• .. \1 (I'" ILl. 1-.-t 
~ <~I r•<«1• O. A<.''""" IC~ Jo•~OO<'Iitut>h . 
'· •• ft£ \ 
"-'~f. l~ll<'w. n.,.,..~. AI K~l 

1 1 ~,.,,,, Jm.~AI · '"'K 
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Introducing the new line 
A great new look, snd so reliable they ba,,.e 

CompuAdd written an over them. 

·~0\11'~ !. ~ I.IIAA: don'~ pq rna);r t.br,m prcttitT. make ~ 
bettn;. When )OU co!UI:Ider Co~ -n!pu1ati:IOC. they had 
110 wytiW. 

Added~ 
'Ibe ~ team dl.oEe 10 down.siu a.nd boitd fi"\X> De"A' f~mc. 
c.ioolt in\0 ~ IW'l' mDth~: 11 d111l IDK lwd dritV 
interl"~ a duo) dWwle dri"' aml.nll!er.two lima! pOIU. 
ll puallel port and 8 glUM port lntcnace ~ built·in 
(~~Mwrul ~l.)etj b}• tt.o the nUlllbtr ci t!Xpan.llon ~ l.lhlel11 
~lr purclulse. The m;vl' to ~w: iD:n'~ funniOMlily 
IUICI rrli~lity an4 1t smaller (ixl!print. 

Malntelnt fleslbWl)r. 
Wh~ wam't dcfRlxii~ &xpal\Sion QU'd flmbilit)' and clri~ 
tO.n6gutallon options. E\-el') nee- bN prd'lM> Coln~d 
~ is fh~ ~bt$ lip to em. f\IJ~te And 
._, hAlf• Cltl:ls c.1n ~ ocld.:d. U~J:~ n:t.Ain ltQllinnun 
flttOhiLty in ~ 11nd hard drin! etml'i.gurabccu. ~D:lud 
~ the ~ 10 ... 'if~· two hslf·M~l h3ld drh~ 

Cwcomer dtn..n. by cklslp. 
\\~tt\' ~d to ~nt our ~ wm'• ~ to th.: 
dWie~ :1 Cull lir-e rJ Compu.Md ~I comp~ thA\ 
dell\-er (!teatw \'Al~ than t>\<er befbre. 

CompuAdd's No-Risk Guarantee 

Call 1bdayl And discouer the new standord for 
c:orporate and perwnaJ computing. 

800-666-1872 

$595 
(;/':IV/ 

A11l Jto!U'Ilt .ad IJ 10111 ~ (}JW111 
H.O>\ <Xl~ t'\W. 

l(• l h l4 U:\\1 441\'1( .Uoll r,..,. ~ $1C10 JIUl 
.»)Ill u;,v MCt.TT iol:s: 
.-., rr.o $1 1) 1 ~, 

•t.\1 D Sll\11 ~'"'" ~m 
~ m.)> ll.l«> ~ 

The CompuAdd 212 
f ar orrd au'a) tht bNt ml~ 
on L~~ ma1~t!l 111 u 2$6 PC AT' 
d4tll 8)~ffl. tilt: 212 l'Qit hn~~dl~ 
thr t~A~Itht MS·DOS'· fla.~rd 
mfW'CT't' a: 12.\111:. 
• eca&6" p~c- rvnnin;: at 12~Uu 
• 512KB Rr\M ~cbblr IIJ 4M.Il 

on mre.ltt• 1.-.J 
• 0 v.;,il ttak ~S.'NJ~ -::::.c:rrmy 
• Buil~"" duAl IUfl .. ud 1h1\\' 

Ltkt luot 
• Butlt.an duAl diJlcrt~c dm'l' 

c=:rcUCI' 
• Built.•n PfJI".Jit~l pert 1111d tv.o 

t>oft.ll pub• 
• l111oll·on ~>lint por. IO!b'-
• Thi\'C' full .sa:t lG k .ud two 

!:;Jif lUI'S bil C:XIUMIOll tl(l..f 

• 86281 1"3111 rt9f'O«"<'t~ ~(I 
• Chru:o• tlG:lto' 1~\lll ~f 1C.' 

1.1 IMD ~t<t~ dri\'l' 
• &l<l•tilllt! cl...-ic 
• lOl·kt:.• t•.,";ll!t'ul <onl)!••td 
• U • v.w ~· r ~-fl:9h 
Ma:.:'.cr (i!l!oJU! 

The CompuAdd 810 
Ar1(:rl 1~ uwd ~~~ 
.~prtad.swtr~ 4trd dut®oi!t 4pplc­
C'OtioN.,, tAt 8/0 is ol!o o" 
t\W~I"'IOOl nltfnr<Jtic~ {.Jr J.I<N 
sta.lttJ.IlJ thai don't flfi.J 286 w 
3$6 wt•JuU\turc. 

An unbor:•Lt.bll' "AI~t: 
• ~ec \ ''M' J:f((fff(C' I'll.~ 

~u tO>.l lb 
• IS«<KB Pu~( I.\'C(h tufiiJ ch«klnt: 
• &a: in om mt han! dn·.-e 
in~ 

• &.::ill in ~ du\cl~ ~ 
omtntlu 

• ~tt·ln porallfl t••tt ~ollll &v.lo 
~tiAl P'f~ 

• ~.in ~mt J(ll'l lnw1Ual 
• ThtC'C' run sizr .m l'A\l lutU Sl:t 

I'C xrn- txJQJUiun II~ 
• ~f?i" 11111\h WJ~~•If ~IJIOIII 
• .\~· 300KB duk•u~' dm'l' 
• R.roJ.IlJ:'tA: dod. 
• 101 k] enh~ ko~rd 
• H~mt J'(!A'' tnl';ly 
~Icc~ Cp!UIIul 

~~ ,l (MIIIV • "'I ILtnf 0~ W,n1>4 
)((;.A •~c;., ,~.'~" 

~)IU w:,u 111.'>'• .U:11 

~,... tl~· lin. ··~ 
lt)l8 c,;,v ~,1.4; ~·~ 
. ,.,., Pill' ~ t~• 
.. ,.... ~:u ~1.1' u:.u 
lt4> sr~ et::~ t::~~» 

The GompuAdd 216 
0:1r ntt•' 216 l'llt\'J,~ tht• ~p.wl 
and pauocr ruwi~ of OS:~"' 
otml SCO"l X EN/X' All tJ( tht 
wmt {t'Mtltf. ru tl1f OmpuA•id 
212 "'ilk (I blazit1R ~~"VV 
~Pf'-"Cl of16MH:. 
)!nnitor Pt(IIMI, 

~jg .\IC\rttw ~o:J IUnJ !M"w 0pc1...,, 
X<L\ EO.\ C\'U.\ 

1<01'8 oSJr~; '-" " ,.. ) 
-- IIU. W<i PO» 
1(4111 ~· utu 
L"D ~ .. 
IIA.IC8 '-''t• ~ 
•••• ,.42U) -~ 

I lv 



of CompuAdd computers. 
The CompuAdd 316s 
lbu!u pcdnl on o 1moll fOotprllll, 
111~316.t0Jiflll IM®or fo3861t0ft· 
U'<llt Ol Olt t:t«piiOIIOlly lou• pri« 
Ulr.c 1111 300 «rit!t* ~~~aU. tlH-
311~• ~m8 wltb on~ J~llr of 
FREE oMiU! ~ervicc. 
• 8C!S6SX,. fi'OCCSJOI' nuuun,s at 

lSlfih 
• 1MB m~ ~ndAbl,. to ·~rB 
oomolbt~ 

• o "'u ~c..te PI'~ mt'llY.n 
• Bu.ih·iD chW IDE bMd dtl\~ 

int.cr.-
• Built-ill dv.al cl.ht!A! dn'" OI)D~ 
• =~11111411 p:n ud ,.,, $1~~·795 • 8u.i1t-iD tiD~ port .nltrl!K\' .,.. • 
• 1~ (\111-uzo: )~bit .wJ l"O h.11f 

!W.(1 &bit ~i«a ~ 
• eooarsx- meth c:optOCt':ICOX fUppart Sl&. ·"~ col turd Otftr ~ 
• ~ cf 6.25' 1.2.'ID tr MCA lU.\ C'\CA 
33 I 4-4MB dukrur dnn-

• 'IWl·llmfl doc}. 
• IOl·L{(f <tlhantt4 k<!YIN.-'nl 
• 145 ql( pcMtllllt'Po~ 

wc~lt · 1 

$2449 
r.r.w 

tUIII 441X\ """ u::u . ... ... UUt m» 
.. MJI ~T•.I 64)41 u~ 

Itt"' am t)m v.e 
IIWCO "M IU,.J u~ 
1'4'Lt' cu:. em r::MI 

The CompuAdd 220 
'If u. ~ol WlJ U'Oral u 0 {irt­

bn'Cilluw DOS MCC'hlll, 

lh, Ct~mpw\dd •'2201 tr o 
t:OOd t/t.oitt'~ I'C Jl~\t I ,J'-!l 

CompuAdd's Full Profile Systems 
Are Packed With Speed And Power. 
f'n>m the ~Mang. CompuAdd has been a new ktnd d l«hn~ 
compol\)·. intent upon buildl~ betttr mocb111d mtuurtd ~"3-IIW 
ooe ultimate stA.Ddard-btltcr \'alue for th<- dotltJr, 

~&a' "'-e df'C':' rully conliaunod 3'!6 ")'FI•m Th.- Ilia Gurs With aU 
abe h'lldWII~ "nd rpttd )'OU nc~ to bandle tbe aougbeil btmnes5 
~m All PC M~'"~ "''Ile about tht:m. 'Tilt urlloup 
tl~inttrtd f320 and $2SJ an o b~G .up en lht riglu dirwMn" 
and ··ecmpuMJ ~ r3I6J 11 o t;wd aampl,. <~I n1l11" you ("(11f J:(t 
IJt dollar¥ ~ptrtl by mad." Call todlly for pric:>~ nnd CAPA<:iti<'S-

CompuAdd's Tew Career Starter Kit"' 
At tht hi!WI of lh,• nne Gnrttt Start~.,. K111s our mo_.q 
aflimlahli. XT-d>tnptJJible wcrklwru. lnt ntw Compa/uld 
810, ll'lih llS sleek. ~oil ~pml Ul'.t'Bn Surrounding th4• 
810 ' o pack<J6~ thot em: toms tr'('rythmg J'OO necd to 
uart rumputwg MoniUJr. Printu. Cobl~ $899 
Opuo.tmg ana opp/rronons &eftl.l'<V•'-
Et~n popu qnd blanJ: dw t ' 

CompuAdd's 



Customer driven, 
A Feast of Low·Cost., 

High-Performance Components! 

''OM of the gJont.s of moll onlt•r. CompuMd offr~ 
quality hard duu. c-omp..+rllllt prin.~ accllcnl d«u· 
mC'IIIOtlt)ll, and rvurt.'f)u• •C'r~1n- hocktd up b:r a 

~~4i 30-day lrcol p..•ru><l nnd 1'1'1011 ')'-hod ~'llVUIIIrt~· · 

l"=:":=.:::.::=:''--"'-':'f(::,:.W:."!'~ • f.Wre ~h Mul !ll6r l!Jrd lmb, ~ fl, III'!J 

7hua.f~,o,~"L~f'~am 

• • ., · · rlbll1..' p.-a~ idtd by tAr rro-Ytlt 
40\18. apt#' l!"4mtJA1<~~rni"Jb..'-ll 
I "f'd I • lA •yQ)I;;I'V..UM:tildnu 
.ht i..m .Jn w d~1\ Cl'""tt: I'll/ roM·· 
.l«':.i ·.z~ fllsnll.'IV• 

• 11•1/. Gild FRJ:;~; $399 
PCfuiJ&t-f'l cf1a.\ 

loJ,'l~l' ··~ 41'¥1: 

fP., _, Q.,~lo!d JIMJ('~f. J1l C"11WI" rdu•n ~ 
Cl.>.-Amol.u7lohl&hct·ll.S•...-IIJI.ldl>ll!!ll!'f'lkJ.n~ntn• I • 
Ptrkd Jy G'Q <~tflil:fi, CAD C:A.IJ, • ;:mp#IIQ! rz;;p/1(011"" 
F~n ~·~II" I]Urnt rrlf~rOIIM.J'ffi 'U'JI1110ltfr 

purroli&. ~:..'111 =~~~"cud!~ srt •t.-tvu.tJA>'L BaN ,,f11,..Mrr, $495 
~~ :•~;1\1! r; m:dn ~~~"' lf.\l.u .'i/JJ.\t. 

NF.If1 F.:-nl IOMll: ((IMinllllf «\\11 $180 

$89 
I 

3.5" Di kette Drives 
i'.IOf\8 X <(\ I ~ tl~n.).l - $89 

Tape Backup ystems 
l~'l18 tollt11 .. tit"~ :'<lei.~ l<f' Alo ~~ 
pJ.hbl ... ··¥ S329 IH.f'&lllt(, s:JJf/1 

O»J8 lJil.to1'tl.al "'" ~ :k~ fur 
X"T ..-r ~ ,.ubi~ • $839 

Math Coprocessors 
Rn87-8 th «"'" ,.. Mlht 
1.:'\r $219 
&:l'.!:8';.J(I- •)\ ,~ ... - 110\llltl 
row $249 
h00117.~ ~ ''" «i nCl~ MHt 
tc.w:~ 
AlGIIi·:S I!Uith I'Cf~ • "' 
:<v:' $549 

Input/Output Cards 
IOCord f·XT I tl fl~ 
p;n.. pua!UJ !'1ft,~ pan. ud 
cl•· 'nil •ith lxlltcty :kllp 
~\71:'1 $.55 
f 0 \"arc!~ A1 «ttllll~ wllh ttd 
p;<t, runJI•I ~ rt, And p!J>e 1~ 
J :iW $49 

Memory Cards 
At <••niP,;liiJl f\1~ cart! 1th (oJ\8 
~pndal•lt tb 2.\I B. n.· $119 
11111'1 Abo\~'01 Hoard Pl.t;~ II 

Sl~B c:qlllrW!Ik lv :1MB lr 
:\"T ru:d AT c:oa:JClllllbl &Ad 
P.S'2nt$ wrv $U9 

Multifunction 
Boards 
\T Multdunrtloa boud ..-'.ib 

I i\8 es'p.~ to t 5MB, sm.J 
"'"' ~ i "' ,.. ... Ji('lrl tnt~! S89 
XT )JuJtifu.artlclll boud with 
:I.'UKB RA.\J .ruJ fiW1. parallt'l 
p L !"'tiD< port d.xk raltndu wtih 
bot~ tudu;, &:113 uo.ilih !d'\v.lln!. 

"m SI99 

\htro tt' 8u \luu 
.v. ~nit-.. ••• ..llh 
~ ~~rl« ..... $119 
n-~·P.ckllnJ St-.nJ..t f'lu, 
Ihk1op ~1'1111Qlllt pblt ~lu. 
c!nnrilll:'> Clr pnnt.ad maria! lnw )\C' 

olmk\o.'9 ~uh~ ~-nt ~ 
nw t.ih m-JIIlKm c:1!4' tc r•.~ 
~lml ~ Ju:.. :.a Sl095 
1ft ku.PIK' kard Sc-aD.Jc< 
J'l~ llll.rri.ac!' Kla ' 

:«'1 \! 



by design. 
Power Supplies 
~wau XT.o;)(llj)tll'ble replactcrAnt 
~ auppb • .mt> $58 
ll»wMt M<omp.atib&e ~mt'lll 
Pl""'f'~*-tw $119 

Modems 
Imernal Modems 

En.hiVIOt lhr arl of pn!ducing p.~~b(ia:.lio.n<f~Uol~ pri.Vftl 
ci«.vJtli'.W ~<ilh o ,._.,~ lAMn/« StM U. 
JV.onrrts 512 KB RA.U, ldwr ctiT'Indtr- a 20(J..sii«J kttn­
&llt ~~~put II~ 011d /ISmlptV0]/<1 mtvP«. 

$1749 
Ulk\) 

Near-Letter Quality 
PaauoDk' nao m· ~ 
192 clnlft./38 NLQ>. ~· $195 
Epton' LX-810 (11' Cll~ 
I~ dniJl.OO ~1.0 .suw $199 
~ .'X.IOISO HS' ~ 
8) ~~ ~ .!Q»$469 
Oldcba MlcroliM'3fl U6' 
~ 300 drift,~ NLQi MJQ)$466 

Letter Quallly 
PIIDuoait' IIJC (W ~ 

192 ~\)3 l.Ql - $SS9 
Okicllsa ~ 390 Il l ' cania~ 
270 draft 90 I..Ql SOft $489 
Pa-x 15.14 us· ~ 
240 clnli.'SO NLQ1 ms4559 
Okid&t MicJootille 381 tiS' ~ 
210 ~9) LQ). tQ6t $6(9 

Bpeoo l.Q.ICJIIO <ts· ~ 
264 OWl/88 LQ.\ ~ m 6 

LwrPrimm 
~~Wbrd u.Mt smr. on 
~$2999 
QK$W 810 Mtbd' ~· 
laMS' print.« J&W l39f9 

America~ Value Leader in Personal 
Computing Offers Retail Convenience. 
C<a1~11tld dwo ~ ~ 
ms. pm~\y bt:ld ~In the 
limtccl &ll«·~~pn ch1~ )«>• wnh 
16 ~ nu. aMICith tlllft 
v.11l b.- 'iO By )"CW md. ·~ ~ 
tohtw llOC 
Our rapid (I1'VIIth and ~ill 
~ ~u us U:uot ~ llDCI ~ 
1'\aiiOI> rttcall\ an u.nbutablc com­
b.n~uuo f.x Cl'lnp.tAdd ~ 
Compa}dd ~ o&r the: 
QCjn\'\lrut1101 a loeal llaleJ end 
l!(~Yict e.t our lte&Jt«oppi~ 
mo»l Oldtr prkM 

Choose From Hundreds of Software Titles. 

7b receiue our 32-page full-color catalcg of 
tremendous savings on quality computers 
and accessories, call now: 

800-666-1872 
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----COMPEII11VE PRICING----
----------PROMPTDEUVERY-ELECTRONICS 

L..ogfiHtl Scanlllln Plus 
Scennet n Moute 

ac.-011111 
·-J!'C.XT\A.t 
l~1r;5U:, 

o..-
···~WI--­-~ 

SCANP '-···-- $25U5 
MSER w .. - ... - m .ts 
MBUS -.a. .. - $11U5 
~ ~?-.-174.116 

NlcM TH9600 Baud 
FIX Board l'o· - • · .. -•' 
~,._.. .. . . 

.... ~/Af~·-
~-.- lo:> ....... ell ,. CCf'lllliiW ~ 
t.U Will. ........ F~ • NCO IMI.od 
-.;,Ncoi(l& .... Gt~-'*" 
·~tu~~-~ 
0000. - Clt\'OJ pooot( ~ tell 
-..-c~....w~ 

FAXH. ..••..•••.. ~ ... ..$348-M 

~MOO Bald 
ModMn \ 

11c•• 
.ooE ---·-17 ..... ltoOI _.,.. .... _ .. ...., 240011 __ ..... __ ....... 

~~ Dlgltlz.rr Tlblet 

• Atw;i<ill. 1.(0) t,ws p.t f'ICf' • NW• 
·~ l¢.01' • 12" Jl 12" 0101\ .,... 
'*""a ete.'~~ ol +OS · ErN• 
lllK nne v .,. -"~• ~ ~ 
flm\Jif ·~ ~ 10~ 
• CIPAOt.l~ QltiOm -'9~ 

PODSCAT ... _.,_, __ ...$1tQ.M 

R/XEGAand 
t !4of ft;').1 4t Cic-'C'f~ 

'~·"'··~ .. ~ ... ~. . ... .,.....cr •. , 
t.lll . ~ 

EGAP t.llooi.- """""­
VGAP \ Go\"'•""- $119.95 

• 6M~CK12MHr~ 
• 80C286 t.4k:tQ4lfooessor WJtl 

NEA rc CHIPSotr-
• lrdude$ MS·OOS3.3& 

GYIBASIC 3.2 
• One 8-bt and Of1Je 18-bl 

(1/21ef'qfh) E:q»nt.on Skll 
• 1Mb AAM lneludeO. 

&panel able to $Mt> ~ 
• Two 5eri;t~ P0t1e and Of'.6 

Parallel P41nter Port 
• 20Mb Hard Ol$i< Olive 
• 1A•P~ OSHO ~)' 0~ 011~ 
• 13,4 Notten Sl Rs1ng 
• One-V~ YltJtfaflty 

JL T286-··-··-·-··$2299.95 

Color•dO *mory 
40,., • , 50Mb 
T-.,. Badi·Ups 
bt EM f'CJXPATQ(I6 & ~ 

lOt"*'' · flooda orcs wtao ..-,. 
-~----..o- .. ..,.....,_..a.~~-~., 

·- .... - CIIU a..­_., ._ --Cimidgo 
to,IUJ)' • o.:a..o <lllM> h • : ......:• 
• ~..0 ~ b II!IM> ..t1o • .,.,.., 

----~--· ... -Oolb-ca'>c!Ot 

QFASOO _ ._u..-St04U5 
0.110 --- ... ~-... $299.95 

SOftware 
.... ~lo\T,)Mcw~ 

,., • ow,... ew 
CAn! Clol"T~oc;I~JI ..... 
US'( WOI\D$T~ tASY 

-~---1& QAI'I.US ~o.v-_.. 
"""" ~ ..... """" _ ___ ..... 

N-flln ttg~ IBM competlbte Pr1"'-r 
Slt0-·--·--"·-·"·-~.05 

2.._PWI Multl-flont Wide C.rrlagt 
18M Compellb61 Prtnw 

Sl230--"--···-··· .. --."·-S&W.t& 
t-911\ ffigll Speecf NarTow lfld Wide Cen4aol 
8lllclk & While I Color IBM Conlpdlle Prtntws 
SK*IOO N-CiniiQCI ..... "-""~SleeM 
6K300S Wodl CM. _,. ... -" ..... _ $48tM 
latl o..r.., ~_,.c-. ~ . ... saooo_ IUI,M 
ICIQ Olfioo.of ~ _,..Ciilo .....,.oo.,.$0005-SUU$ 

Display Monitors and Packages 
A.WII:R ll' A>lt# lo'l::!l~-.. ····----· $B.!15 
OM146t 1 4'Ad~.,..wt-~.t11tJI5 
OM1 .. • •·n.~M'*~~·• $101.t5 
H05i5H U' AOII 040 a :40 ·----····--SUU5 
1111110705 , ... ""'*"" WorrtQI \.":110 " 100 -- S1 OiU5 
11115154 u•EQAnDa:!SO---- AeU5 
A:t0511 Tlo\51 S4 ECA-& ECA e.-G -·145U5 
11115156 w VC4 \'20 • *····---·--· ,. .. 
JE20eO W51!4VOA lo!cnl!'f&\'OAc.n! - 152US 
11115157 ··· ~eoo.eoo _____ ..... 
.1£2057 TNISI~l W1JoCMI~U:OACW.- $5511M 

Computer Keyboards 
Rw IBM PC/n/AT lind Compallbln 

,_......,... ::-·· g:,_ 
JE2015 ~,SUNMl! AT S!)wiA,WI.-... - .. - ··- ........ _ .. ,_ .. _ .,_ ,,._ .. ,S$1UI5 
JE101S IOI-«4r~~-1l~~--.. -·-· .. - .. _._ ... MO.M 
J£2016 111~eo.t--s IA10<C- SeW ~c.to.~c~r·-·-·-·-... m..as 
JE2017 lOC«ft~Lf MhT~ ICOOI'I --·-.. M..t5 
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WHY PAY 
RETAIL? 

CDW 9etl$ 
For less 

ANERICAII _ ,m,. S&i t...U N/CPZ!. 
~lDCf" ::5771 A\C-.. ~. »'n 

"Qaa--
.co- ~~~ ' 

U17M _, 

~·(lt .. ,, t~~ 1~ 
&t~lOC ·-··-'"" JllLt) v.w SGt..tll 
M~U ~11 11'$.1•-'t taU) 
IJS..ot CIIILL ... 
«.:• £oU~ •O.... ... " I'V~ .t;;~n&:~ = t(;:'QOO 

IIISC: , A A c•IISOIUita -3AII uuo ... 
121.411 

'lU:t 
<e~.n , .... .. ., 

suo 
_ ,,,., ... ; ... . . . x.: ... . -

'. . . . . 

COLOft OfiAf'HIC MOMITOftS ---.... U U ) 
m.ca 

¥0A A lOA •nOOUCTS 

HIGH VOLUME BIDS INVITED 
11010 \lAN A ltOhl teiiO()OI 1\. ~ f U !Jtn :.'91·1f1 f 

PC Magazjne says ... " You may find a 
better cfeal here than an vhere else." 

WHY WAIT? CALL COMPUTER DISCOUNT WAREHOUSE" NOW! PW9 

~~·~~~· (:JMJ.~· "t:i~t·;:r:~i WE SELL NAME BRAND ITEMS FOR LESS! _ tqn 
. .-~:.~~·= · · ~~ (~(800) 233-4426 ~~ lu~£Y 

\ \,II'!J In I:.OOis FAX , 
'-.#' (312) 498-1426 (312) 291-1737 §:-.:: 

NI:W AP1:A C00E 7GB - ErFt:CTM: I ~ 1.'30 -

-,-,--. .-~~r. '.' .·.,..,.,·,...~" 



20Mb OS)> seagate 32Mb 
ST225 ST238R 

65111!. II I > ' K ., 65m 

$239 ,,,, 111 ' ' PC/KI .\. c >mr:.c•N~ $259 I..Jdt I. II InduLin Jn\~. ,;~hie-.. ~:~llllrtolkT. 

l h•~·Tn m,um •• t.md m''ununJ! h.uu ..... m: 

•MiniScribe 40Mb Kit ••~tK\lPC/XT .,(·,Hu,•uu~ 

28ms 
""''' . . .. 

• "\41.(1(10 IHlll r Mean l 11 1~ Jkl \\(1: 11 f.;uh•r~.· 
· -l(mh AlX:l"'" Time 

I 11 \11'1 II 11.11 1111 huh,., l~tlr-h:a,_t ~In' 

\lt•tS<IIl\ ~<I~I.Jrt\\' ""lln>l~r. •~""' """ ,,, 
\ 1,11111. 1. llh'UIII•nt hm.llurl.' ,,,J f'Uiol '""'I.' 
~ (t>rmlllllr~ "'It•~•~ \ut~.~~ · 

lllt.r/1 '\I'IIIJ 
II lfl ( lll'l I II \ l t.\1 STIS I-1 

lAms . . I \ 'iT.' .' 

11tl'"t' C~rJ l>mc' u-.c 4u.llrl) Mun~u~ 
1hl\~' ,11\ll)tj\,'' IIIC .1\'1111111-h; for 
lll\1 fl('/ '\1 .,n,l 014t•l I nnd> fllNid• 

l}uulc Th.-lu~lt,.,,, ~~~ '""'fl•ll:l II• ..tr) 1 

lh11 th hi' (I nrle1cl\ l('lll~lfttft>t \1111'1"""~ 

•·~rfm 111.1 ' ' "·" .. 1h lu~h f\ll<t!n'W''" tow 
ohlh·< ~" .,.,.,.1, ' It~ ma\1~ 1hruu~hpuL 

I iltf •ol \ I "" c-.1\rr,•ol f•) ~C)~ l c-.- \\o~~tMl&} 

\ 1 I' lh: u • .., "'''ph)to:" ~~~ )''"' tltolltr' 

-~ 

\IJ()l\5 • MiniScrlbe MIJ ,~ur 

71Mb-- --- 340Mh 
•• .. .._ f "''" ,,( 

569 
••• Ill•'" \ ('\'t'" 'lnl~ 

I ll.~''" s-1795 
\ C\If'" Timl' . ~ 

65Mb ~~r~n~<- t 
&S>seagate 

$369 ll:.tl't' 

Uriw 

HARD DRIVES 
/1.'1 j/ /(I •,.J 

"1: \\ N I Nl11t '41<<1 
Otpl.. P\', 
r . ... 1 ... ' ' t!X I 

'"""' "'"' ~ . I \\ 

~ih ,,,, lll\1 PC/XT « r •• "~'"'"' 
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1""1utl' ..41 -.. . ...... l.il "-• n • f4 lll 

~""'"' • •• • • iti"~JC~ 
ftntr••ftt nd uu·.,-, 

419 

~499 

160Mb 
\i~ I~IIF 

I 1111 I h 

t\ I''"' II 

1295 
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R rllngton Computw P toductl gives you th8 
best pnces . .. and service I 

IBM PERSONAL SYSTEM II 

Mc>del30. 21!6. 20 M8 , wiMOMOr ••• $1999 
M C>Oel SOZ, 30 \48, wiMotl tiOr •••••• • $2549 
Model S5SX 30 MB w 1.\ontiOr . ••• ..$3099 
MOOCI 60, W·44 MB and Monet~ ........ . $3595 
Pon 70. 120 .. .. . .. .. .... .. ........... $5699 
Model 70. w 60 ~8 nnd Molltl~ $3949 
Mod~l 70. w 121 M 8 ano Monnor $4899 
MOd~l 80. w t'-4 tAB and Mon•t~ $4595 

wiCOIOf' MonltOI adO $250 

IBM XT & AT • Cell lor Cu.ttom Conllguretlon• 

AST PREMIUM 
28$ 
10 MHZ $ 12'l<, I l loppy, -40 1\18 , $9rl.'l l 
a nd Pillallel I>Ort&. 1n0oo mon1101 $1799 

COMPAQ 286 
OE$ KPR0 ~ ( 12 MH.Zt 
1 Orhe 640K .CO MS. 
Mono Monitor • • $2249 
OESKPRO 286E - (12 VHZ) 
I Ot~ve, I MG Memory 
40 MB. VGA Card & 
Mono Morulor •..•. . ••..• • $2399 

COMPAQ 
PORTABLES 

3SG Model 401100 .S5599/S6895 
Ponallfe Il l 20 MB • , • $3549 
SlT 20140 , . , . $3749/$4249 

LAPTOPS 
ZENITH 

BRA YO 
Super Sport ~tB $2299 
Super Sport 286 201\18 •• • • $3049 

8 MHZ, 512K I floppy 20 MB 
mono mont tor . • . • . . • • . • . . • $1295 TOSHIBA 

100011200t10 ••..•. $799/ $2399 
38$ c 3100 • .. ..... • • .. $2799 
XI \CHZ I MG temory Cache 
1 2 lloppy .CO MB (28Ms I. 
mof\0 mon•tor •• 

3200 ............... $3499 

$3349 5100 •...••.....••..•..•• . $4749 

r 
DRIVES & TAPES 

En 5 • lor PSII Sl" 
Ext I 210r PSII . , .. , $ 199 
Tosh•ba 3 1 720K . S~ 
Toshiba 3'~" 1 44 $99 
lrv. tn 20 MB Tapo • .... $339 
l rw tn -10 MB T:~po ••• . • $449 

CONNOR HARO ORIVES 
40 M9 ............. $499 
100 MB .. .. .. ...... .. $79'9 

SEAGATE HARO OISKS 
20 MB lor XT (S T225) $259 
30 MB lOr XT (ST238) $269 
40 MB 3 1" ..... • ... $389 
~0 MB lor AT ($T2Sl 11$339 
80 MB lor AT S!S89 

PRIAM HARO Ot$1($ 
130 MB .. . $ 1399 
160 ~9 . ....... . SI S50 
330 ._,B . •••••• • $1995 

IOMEGA 
Bemoulu Box 11 5··~ ~ MB lnt w/c;t.rd ..•... . . . • .... S949 

VIDEO BOARDS 
ATI EGA Wotwfer 800 .••• S219 
ATI VG A Wc>~r $2$11 
ATI VGA Wono.r 512 , $319 
Everu EOA . • SI:Ji 
Heret~les Oraph-cs Plus . S179 
Horculos VGA . • .. • . • $199 
Ort.htd Pro Ocstgnor • • . • $249 
P:~rad~.W AulOIWilt.h 48() $ 149 
Pare<ll$4! VGA $199 
P>a rA<Ii$0 •IG • • $239 
P.:~rnor:;o Profossronal . $299 
Vcogo VR;.M VGA $•109 
Vega VGA • $239 

COMPAQ DESK PRO 
I Ouvo 640K 
~ 1\19 GrcQn or 
AmDOr tAon ror .$1599 

COMPAQ 386 
3865 MOO I $2349 
3865 Wl40 MB (1 6 MHZJ .. $2899 
386·25 wl llO MB-2S MHZ.$6449 
386·25 w'~ M8 ·2S M~IZ .$8599 
386·33 .. .. • .. . .... • $7499 
386 w 60 'AB (20 MHZ) .$4599 
3$E V.1-'0 MB (20 MHll $4195 
3S6E ..,. I 10 MB . , • • • , ,$4195 

SAM SUNG 
S330 
10 MHZ IUibo. 
I lloppy 640K 20 MG 
ff\Ono monuor ••.•.••..• . S1049 

SS$0 
12 MHZ 286. I 2 <lln'fl. 
1 MB Ran fl'oi'O car <I . 
40 M B. mono mo<ttiOr • . •• . $1699 

r MONITORS 
NEC 

V IJIII$yn<; IIA 
\4ulh'Y111C 1110 
).11Jih $(nc IVO 
MuttJsync: XL 19" 

$499 
$649 

$1125 
$2()..t9 

Mtl'SUBISHI 
EGN0t.:~ mond$C:m • $3(.9.1$499 

PRINCETON 
Ultro&ync • $499 
Ultrn 14 .. .. . .. ......... S879 

SAM SUNG 
COIOrtEOA . . • • • .• S2291$329 
~lultrsvnc. . • . • • • • 542~ 

Ber()()UIII Bo II 5', • -4-1MB lnl "'I card • , •.•. . .• $1159 
D ual 20 Ext wtcarc:l .......... $178$ 
Oual40 Ext w tc:aro .. .... .. • .. • .. $2175 

MODEMS, FACSIMILES & DIGITIZERS 

PtUS 
ttsrd Card 20 \48 • SS29 Paa.sporl 20 $475 
Ksrd Card 40 \48 $649 Passport 40 ...... $589 

~yes 1200'2(00 .... $289/$419 Summas e1e11 t2x12 ••••• S379 
EvcrQX 1200/2400 .... $79J$t 49 5 1\:srp F0·22Q Fax .... .. ... $699 
Evcrox 2400 Extc:rnlll •••• Sl 89 Stlafp F0-300 Fax •.••.•• . • 5849 
Evcrcx 2-'00 PS II ....... $179 Shorp F0·330 fllll. ........ . S999 



With over 100,000 satisfied customen, PC 
Magazine says " ... Arlington offers worry-free 
mall order purchasing at reasonable rates!" 
OUR EPSON PRINTER PRODUCTS ARE SO GOOD WE NEED TO SHOW THEM OFF! 

LX 810 

$179 

FX1050 
$429 

FX 850 

$339 

LQ 510 

$319 

LO 850 

$509 

LQ 950 

$529 

PRINTERS 
EPSON 

LX 810 ...... $179 lO 650 ...... SS09 
FX 850 . ..... S3l9 lO ~0 ...... $529 
FX 1050 •••• 5429 lO 1050 5709 
lO SIO .•.... S319 lO 2!1b0.. . S$99 

M ... 320. 
ML 321 
ML 390 
ML 3$1 
ML 3913 

11?41116() 
1191 
159211595 

OK/DATA 
S339 

•• ••••••••••• .. S469 
................ .. $<:&9 

... . .. ...... ... ······ .. S639 
.. . . ... .. 598!) 

PANASONIC 

lll~l • ••.•• $1399 

5329$179 
$249 

S399·'S455 

HEWLETT·PACKARD 
L.uer,e t II • • . • •....•..........• $1669 
Lilo$o01jCI liP w ·Tonc-< ..•..••••.•••• $'9~ 
~lite: I PIU$ • • • • • ••••••••• ' • $699 
.. n.so'lnt 110 .. . • . . . . . • . • . .. .. • • $~849 
I MG .. . ............. $~&9 
'l MG Up!)ti!Oel' ........... , • S399 
·I MG UPI)tade .. . .. .. . .. . . .. .. SS99 
Ht!Bdhflt: Cert11dpe . • • • • • • • • • . • • • $265 
Pac he Page . . . . . . . . . . . . . . . . . . • . . $449 
Pfoteet .. n.Cnrludgr: ............... $239 
~ 4n I Font • • . • . . $:?65 

TOSHIBA 
:m s L3-'l s.\. 
351 sx 

EVEREX 

S459'S&19 
•• S9d9 

$13~9 

MEMORY LANE 
MATH CO-PROCESSORS CHIPS 

8067-2 $129 64K Rum Chrps .... 9 lor $20 
8087·3 . .. ........ 599 25eK Chrps..t MG Chrp~ e:~ch S8 $15 
ll0287·6MHZ ..SMHZ ........ $149, $199 256K Srmms 1 MG Srmms . S79•S 69 
ll0287·10MifZ ................. . $225 COMPAO UPGRADES 
80387· HlMHZISX ........ $3Hl S3S9 386 IM914M9 $399 $1 ~9!> 
eo:~a1 ro . . . . . . . . . . . . . . . S349 PonAt>le 36& 1MA $490 
60381-'l:, ••••.•.•••••.• '.'.. ' $(00 SLl 1MB .. . $499 
60387-33 ••••••••••••••••••• • S5~ IBM UPGIIAOES 
60C287·A , • .. • .. • • .. • .. .. .. • • ~75 31).266 5;2K . . $169 

IAOdel 70 & 802MB . , . .. .. • • Si99 

* ISSUE HIGHLIGHTS * 

LQ 1050 

$709 

lQ 2550 

$899 

SOFTWARE 
o Base 111 Plus.IIV • .. .... S<~09tS4<:9 
Fa81U3Ck Plu) .. ...... .. $109 
FtbnltrNOI .. .. .. .. ..... .. ~39 
~ftr'fl\r<l Gr:lphrc:s . • .. .. • • . • $?.75 
IBM Or~pltlywriiO IV • • • • $?79 
Lotus 123 S299 
V •cto5oll E.,c;r '1010 • , , , • S2391S209 
Moltr~le Adv II .. .. . . • . • .. $179 
A Bas~ lor OOS • .. ........ S439 
SymphOny . .. .............. $419 
Ventuta Desk lop Publ ............ $489 
Word Pcrfc:cl 50. $?lSI 

MULTIFUNCTION 
BOARDS 

OFI w 3841( $169 
A.ST 6 Pack w 3841( . S,89 
A.Sf namptiQu PIU') • • ........ • $389 
AST 268·2 lor PSII .. .. .. • .. .. • S~9 
EvHOX PSII w l ') MG • • 5695 
Or<:h•d lrny luroo S219 
Otctuo Exile • • S:?S9 
Intel AbO\'e Board 286 • ....... S379 
Inboard 386 wl&daptet ...... • $895 
lnbo&td 386 P c ..... .. . 5599 
Irma Boar a 111 • . ........... S399 
AST 5251 · 11 • .. . .. . .. ... ... .... $529 

Motr;o Sy$tOm$ 
v cro~ll 
lOOII"'Ch 

MICE 
$79 
~99 
S.69 

INTUIN-t 
w11 •~<Marra 

NEC MCJLTISYNC IIA 
MONITOR 

SHARP 
FO~FAJl 

AST f.PACIC 
Wta4K 

WORDPERFECT 
5.0 

$599 

EXTERNAL 5'1•" 
FOR PSII 

$169 

$499 

4 MIJ UPGRADE 
FORCOMPAO ltl 

$1195 

$849 

HP 
LASVI.IET II 

$1689 

$189 $219 

I.MIJ UPGRADE FOR 
HP LASERJET II 

$399 
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RETAILERS: 
DEAL YOURSELF IN 

GET A FUll HOUSE OF 
CUSTOMERS-STOCK 
THE ZIFF-DAVIS 
COMPUTER UNE 
You're playing o winni~ hond 
when you carry the Ziff-Dovis 
line of computer ~<nines: PC 
MAGAZJNE. PC/COMPUTING, 
COMPUTER SHOPPER, and 
MACUSER. 
Here's your chance to build trof· 
fie. Establish your store as o full· 
service center. And best of all, 
boost soles of yoor inventory, 
wtlile eoming additional profits. 
Plus-we make it easy for yoo to 
get the maximum profit from oor 
line. You get gu<:?f'Oflleed profits 
of up to 40% off the cover price 
of eoch magazine. Free in-store 
soles aids. A toll-free HELP line. 
And much, much I'TlOil!l 
So follow the leader to big 
profits! To stock the mogo:rines 
that move your srock, coD 

1-800-435-5003 
Or write: Fronk Monziono, 
Dired Soles Manager, Ziff-Oovis 
Pub&shing, One Parle Avenue, 
5th Floor, New York, NY 10016. 

1 PROTECT YOUR COPIES 
OF PC MAGAZINE 
M&k )Wr cofoection cf PC Mogamoo handsomo odclricn to your offite Of l-4mo-ONI p"*d 
and orgatriu ~cop.~ lor ~r~~~Metl 
PC Aiogo~Sindtn end Co~es ~mode of duroble, lu~.IK)'-Ioolc ~1heret1e over ~Ry 
bir~d~ boo rd. Custom c*isncd I~ PC Mopo1~ t'\'tf'Y order roccivti flEE tronder loll to 
morldo1eiond volumem.rnhen. 

FOR FAST SIIVICE ClU IOLL·FIEE 1·100·972·5151 

Ml&ADIII-DEIS 
lloldyo.' 

r.-----------
tPCMAGADNE 
1 rtor .... Jv.hj,ril'wt 

1 •w1:" r ... _,.,_.. ""*'t~. "' Wll• 
"-'..,..., a.u.n - '-•o-.fir 
IV(T'Otl~$ ' Mc!Sl Pff-' 
brdotf01~01' &~~USI\ od! 

I 
$1 !O~-~re<dorli4,USo.1HtC)oHrl 
Ch.ltvt "l1 

I Am> ...., K. '"~~ Old.r Slij 

I Corel N~ &p, ~t----
1 
~~~ 

I ~--~~~~----1 (ie,, _________ _ 

I 
~ ~ ....... _, ... _ ... 

L------------__JL----~_-;-; it)IT t;"uJTcrrenal 



HARDWARE 
Add-On-Board" 405 

PRODUCT CATEGORIES 

SOI-vlWARE Health 

Bus ineS$ Project Inventory 

417 Utilities 422 
417 Word Processing 422 

CO-ROM 405 
Ma nagement 413 

Mailing Programs 417 

Cables 406 

Communications 406 

Computer SysLemH 40R 

Disk Drives 410 

Diskettes 410 

Expansion Units 411 

Peripherals 411 

Power Supplie.~ 412 

Printers 412 

SOFTWARE 
Accounting 412 
Bus iness 413 

Communica tions 413 

Cons truction 413 

Dat.a Base 414 
Dat.a Entry 414 
Dat.a Trans fer 414 

Desktop 
Publishing 414 

Dictionary 414 
Education 414 

Engineering , 414 

Ent.ert.ammentl 
Games 415 

Financial 415 
FlowchartinJr 416 
Graphic.s 416 

Medical 417 

Mus ic 417 MISCELLA. 'lEO US 

Preventative Accessories 4_23 
Maintenance 417 Bar Coding 423 
Protrammers 

Books/Cat.alogues/ Too s 417 
Public Domain/ 

Publicat ions! 424 

Shareware 418 Compute r 
lm;urance 427 Real Estate 419 

Religion 419 
Dat.a Conven;ion 427 

SaJes Marketing 420 Dat.a Recovery 
Services 427 

Scientific 420 Disk Conversion 427 
Security 420 Diskette Copy 
SUitisl ics 421 Service 428 
SurveyH 422 Mailing Lists 428 
Thxes 422 Supplies 428 

ADVERTISING INFORMATION 
PC l.w;.AJ!Uf ~Cf. ~ r~~ Ot~ PAAtC .NJo114\ll NtW'I'ORK.Iff. ~6 

• PC ~~~t~Olt.ule MurkclfJittec 1:1 11 ~pc;c:ml 
c>t:onomi~•l section dcsir;mi!d to bring 
toJ(<Ithl'r huyan; uod sellers in •he IDM 
l'lnnd<tnl morktlt. 

• Tht? section directs buyers to their best 
product nnd sen1i~ biOiu tion~ b)' ~rouplng 
all listin~ by ~t.c~ory. 

• Advcrtiscrs may select the mo!il 
oppropriow advertiiiin~ opt1on:c ~ 
li,:t.in~"'od6 nrc sold by tl\e oolumn ln~h . 
Second col()r is a lso availublc. 

• Swndnrd C>irc-ctory J.u;tinJt~ pre;· olf.oO 
8\'tlllublc and rt.'<fulrc u 4 l:l:cu<: mimmum . 

• FOR MORE INFORMATION CALL 
212-500-.5115 OR 

1-800-825-4ADS 

• ADVfJinSING .-.ccouw ~GfAs 

Chrl'4to pher Schmitt 2 12·503-5118 
AK. IH'. c:,\ . M,\ , ~\·. Clll. 1~\, \ ",\ \\'Y 

Mia Tomicick 212..SO:l·5175 
tC'1\ !Ht19 & I>CI'I\ 'N o. n~ Nil \ '1'. \\'\' 

~thl(_-en ~1orris 2 12-503-6 176 
•C' i\ \».C~J" lll' •. lll 'Ill. TN. L:'f' 

Mlc:hud Hrook8 212·503·6126 
AI .. t "T, IA. tl, KY. ~It'~ ~II. MU. ;11!11. UK. Hll 

KAren COJJI{ro"-e 212·603-~JGG 
AK. IIt:. m II\'. I.A. MN. M 1: Nl IU. :-<e 'I X. 
WI. c 1'>1~K.')t:A$ 

•Jomlthan Adcwumi 212-.5()3...;117 
Kl. C' ll. KS \I ll, M~ 'Ill. M.:. \', :-11. \\'A 
I 'A:\,\1 ).\ 

• W.TIOI'W ADVI R'llSIHG S1Aff 

Group Ad,-ertising Director, 
KtUhryn J. Cumlx>rlondcr 
Group ~nle8 Director, 
Daniel L. Rosensweig 
S upport ~lana&{er, 
Municu B. Dixon 
Support Supervb!Cir, 
Linda Annis-Lcpez 
Sr. Adver tls lnl( Courdinut()r, 
Wanda D. Bn>wn 
Production Director, 
Anne Bnx:kmll)n 
Produc:Uc>n MunAifcr, 
Carolyn Bmgham 
Production Coordinator, 
Rolx>n C lork 

vupyrtyrm~u 1 C:1Lt1 



• HARDWI\JU!/ADI).()N·BO.I\.RDS 
J\utoKey . ,,.,._,. .. .u. ..., 

AJO<.).')' ...,.,..._ tl.-~·W .... I• 
....._ w-flrt ~.-h ... M, .. " «.&hit« t. .... n 
•• -. ptrl. ........... ~t« ........ , .. ..... 
....... .t& "'"""' Or--d ••• ,, .. 
..,,,.. 1'1: .. ,.1 l'l'nlondt.f"'"'l''",. 
Au»l:oov.a.....,.~ ~·')"'"" .. 
...... "'J"' ....! " (.Jl.r (lOl\ IJ. "l f fof 

l ~IX .. v nrGillr. 

.... ,~ .. ..,..,. . ...... t-1 . ·~ ... h!' 
• ,~ .. ...-. I \II P"' '"'-'-.. 
\•~ . .,. ........ --.., 

~ • .,~ .. . .-.c... .. ,.4...,.....U ,........ .... ....._._,__~ ..... ~ .... 
.._¥..f..t . ( L((Jr.if 

0 flt.te> n\J )<UI ~ fr ... 
• ,t_.. "' ~ ~~ 

• fl-.9•""" ,.., or(t-
• u,. II• •ho n ttlt t u-t .. ••••uh1 
• t:LultW~ N t1aU.Y,I •.,.ntf).,.... 

6.M .n.,ro (tt(f7.-..-" . r,. t. .... !" •'"""~ "" ..... ""~· 
Cal 1.300-833-414<• 

(in:Od. II . :\12.S9S-41.U .. 
~OM!· 1511 ~· .. tld 
l....._•1k. IU-"' WilKo 

t·,;.- .._.., 04 t l:tO.(i(t \ 'tulliCJo\mt:, , 

J:k.,1:.t\ "'""'"''Cfa..• 

AMI=~·....,_. C.CM• WD!t •PC ..... 6ftn~,W., 

33 ~itlteodl CAU. . 1S MN~0K C4LL 
~l.lhl 0K S1,tl0 ISMI: 2880K sm 
20 Ntu0K S1,250 I 2 lihz281Hlt< mo 
1Sa.N0K 1,1U YGA ISllt l~xn& "" F'uily C4nftgured 1 galll l W.e-ORAM 

Sy&..,. .-...-. _..,.-. ...... 2026 Call fOf P'l1dng 

X-BANDIT 
,.,, . .,,..,.~""'"' .,.. ........ ~ .... ~ ............. 
.._,. ~ad~fiiNlaw..._, 

.._,_,..'"' "0~ ,.,..... ... 
-·~---...­.......... ...., .. Q ..... ~Wlt .......... ~ 
..... ·· ~IJ"'I!Of'l • .,.., •• ,___..., 
w.; .. .,., ,t'tq...-. ............. 

""~"•' · ~v...or,~.-............... ... 
.,...,...,..,~~W......VA_.., 

~~~~~,kn 
.., , AHf,l'•.,.._._,....,.~._(!o..,.._ 

~ ... .............. h¥'>........,...-~ 
~-~-•a'J<.,.,., ....... CIIIf/ltc~ -• !'ic:'"~ •.-...o~ .. ..., . "Otl 
~.,.,...,, ,( .... 
. c,_,............,'t~--~ "'~ 
f(; l>l-., ......... ,, ... ,.,..., .. ,."~ ............ • ...,.. t,~·-~ 

Y.lllltt.W 
· c~ ......,..,.,. .. ..-w--~---......,......, 
-~ ... ~Ufl!W'O(IIIII'.-cf\* .... 
-~ ....................... _..........., ---""'" • ~1)WY~ .... O_. ....,..._, tl \64t"-t ..... ..,.._. 
........_,,~. 

•o- ,_, ,....... .... .#•~ 

TELETEK~--

TO PLACE YOUR 

AD IN 

PC Magazine 

Ma"'etplace 
Call (2 12) 503-5 115 

or (800) 8254ADS 

Never enter time and date again. 
dCtoek n $-19.95 Slotless Clock-Calenda r 

• Compatible with most computers . 
• Easy to imtall . 

• Replaceable battery. 
• 30-day money·back guarantee. 

• Great gift idea. 
ToC~(817) 54().()938 

!1+. Q.t>~ I~ tlul ~ 
(t: •anlrlb• .\tk't'»"« ~ 

htl..-» folii '~O 
lfn-r .1il S! SO fie >hrfu~ ,, lurolut~ 
OIICU W OfiO M&O(II4i(JMQI c:A100 

~------------------
IM9 2Ma 4 .. '8 t.~--«) E.lii)DIUIO-. ~s 

SAVt&~ ·~ 
2-YEAR V».RRANTY 

HP LASERJET II MEMORY 

~--~RAMS238 
WITH 1Mb ME»>RY $399 

\.OOtaffO FOR THE HIGHEST 
OUAUTY Ia li1W PRICES? 

8038& 2lS MIIZ CACHE $889 
8038& 215 Mhz 54&9 
802.86 t2 Mhz $ t7$ 
S.. US AJ ClOIItCU Doc*~ 
VERY REUABLE PAOOUCTS 
AHO COHSISTEHT SERVICE 

CAll A.ccuSys 880-247~13 

~s 
(m) 746>1tu 

369!> KINGS Pt:Nf 
REt.O. r-N &9300 

• Cl).ROM 
CO.ROtt.wt BEAT AMY PRICE 
n.L lf.M t.'AC Cfl'.~S. llTU:S 
IJJIS£ SIOCX It~ TIH II ~t ttl~ 
Wt cut «o ·~r.~ lhW:ll~ am~· 
QJO bPf~ :.,~ l)<dy 'IJW. ~~ 
rwt rtOtt Cit 1)1 Otct rill ~\Yeti( S:>e 
dll~ • ?~ I(V •• )Til.~ Clltt Uc 
O>RIJW SIICf\'lR 
t;tthll m.o, 
~ .. , . .. 1 0~ 

tm tw,t({JS 

l i.IATCHEO FEATURES' 
a "~€GC#l eo;.::J · \O~XTR.\S 
,.~ Rill., C•\ADI I.O'd'EB COM• 

$349<0K) 
GUAJIA.HTE£0 COMPAT191LITY 

AMD SATlSFACTIOIU 

~~3~f~1~r ~ 

al·ROIIJWORMffAASAILES 
S<rtu-t d'JJ ll'·~ 

See tu ~ J~ «< .,.-rn I ll ~ 
lied to»>1 tl<b ~ ~·mst 

•w rft'l ~·9fll'lt l)t~'t~ •~•« 
,..~ J~~«~ tt!I~ WI)~t.ntt-J l ~~e 
Clti ((J • tOOnll (till Gwltlce 

PO')~· C.-..t US MIN 
OfOOIS 600 1.4!Gl8t~ tt3& m!l 
k.'T'IntlU17J7·tcro. r ••12121 1l1 Em~ 
~ 0~ Pt~UJ\ t 
W (;61 ~ ~M IIi Nf 1~1> 

THE SHOWCASE FOR PRODUCTS 
AND SERVICES IN THE 

IBM STANDARD M ARKET . . . 



•CABLES 

Comp;J.n10 l'<1w$ yov to 
add an &x1t8 keyboard and 
mo!Uor '-" 00 600' lrom your 
PC systbm unl. * Now a\'i.ibblc fot * 

VGA ~od PSIZ. 
OI AU~~ ~ AVAIIAIU 

l'ii!CU SfAAl Al t.l!J.OO 
CYBEX CORPORATION 

.xiH . ........ Aw. 
~. ,.,JSIO& 

C2ICI&l s.M-01)11 
CIAO.£ ... 001 M.toDQI IlJWJCC-

• COMMUNICATIONS 

s~ 30Wb;.; 

• COMMUNICATIONS 

II!UAW 
New Facsimiles 
fromonrv••• .. • 

Highest 
DlsCo&ms 
~tftla.nnon-

CML._.I.MD 
·Nl.~'-,.. 

\'It~ T•6le0t'QI lNstOl pJI< 
Pr.ct $215 ooet s:ns oo r• 
• ft.lNfiiQ, ptatnWCI',.I), ~ .. '(«)IC)Io(;.O) 
tij{lfO"K nw. t"111ru~t11tnl. ~.:r. ntl...:f~ 
IMUQ"..l"Cf11 , 41S~$1000$Qb;OS,~~ 
• .Also)e-:e~l:lltitt~v.\lhiiCfDIOS IJIW PC WI Plo;rr 
llaltll·!l~t 
• »4tl'"'0 ~<O..U<l·~~MOI»'jt7tUit.:l'~)' 

fCI trA)(t flto(..,&"41. ul t4t$) 51t-SMl o. '"""'t 

TO PLACE YOUR AD IN 
PC Magazine Marketplace 

CaJI (212) 503-5115 or (800) 82S-4AOS 

9600 bps V.32 Modem 
MNP Class 5 
l h~h SJX'\."<1, ~..·rrur frw 
d:u:a <'t>mmunk:uion., 
wlt.bout proprietary 
protOCOls. EIT<.·<.1i\·c.: 
tbrou~hlputs ur to 

19.2t\ hps.. 

• 960o/·11~00/l..JOI)I UCJC).l.i(lO l>p.~ full ~upk-x WI.! 1r.11\-f~r 

• fully V.3l ' .l1hi.v V . .?l :rnd lkll 21l J 103) <.~lmpll:.lm 
• MNt> d:~>< 'i ~rrort~lrt\"(lino .rnd ll:u:.a (Ofll[lf\':-qon 

• Auru Sf)I..'Cd d~..·wctiun tn Oril(ln:rt\' & An:•wc.:r mu<.lc-s 
• 1\Y,)"\\Iir~ t.li:al :md lwc .. wirl' ll•lr:<c.xllinl.' C"<>nO\.'<.'ltOn s 

• f.nh:ux•l.'d A1' l~>mnund :oct 
• 1'\Cif\·\'OI:ltill..- II ICilMif) !>it lf'.lj('l' 

• Pull v. S.. h.'..t m(Kft.<:. 
• <:.Ill hack :ll'll'.>.' M.'(;UOI)' 

• <:ahk and :;u(rw-.~r~..· indutk'\.1 

~Friends, Inc. 1~250 ttwScieoce Pm orrro 
Ptwt~ a:l 97229 0fd£r. 800-547 ·3300 (503) 6:26-2291 

::;:.~ ~ rax (503) 643·5379 

Thl• Easy \\a~ to 'lulti-l .ser 

, .... -.- -- · - ...%!. • ' --
\ 

Call (800) 8-SHAR£.1 

I I ICllCIICl 



800-383-3199 

385 

r-_, ,_ .. ...__ .... o.-..VISA/WOCXlO• UO., .......... ~ IW> 
..,.~a..w • ...,.._...__._..'"-..... "".,.·ell""'" -w. 

..... .._ ............. ......., liO ~All& IUI'1UIN 

714-898-6265 
TELEPHONE PRODUCT CENTER 12603 Hoover St. •Garden Grove, CA 92641 •FAX 714-891-1202 



• OOMMUNICATIONS 

Control up to a 
CPU's with one Ke,bolrd 
and Monitor 150ft. liWl/11. 
• liM PC. XT. AT. P$12 .nd 100~ 

ComplitlbiM 

1~1<00"~'-t•t I•<OCt">e ~ 
hlll,..eot f'AlC IMQ'I~ ro • 

r.dh>O I ntedse t •Dt'•l 
1 tytjl'..t/~1._1(,.111~10•1 
• tM.t C!N"liY • Il'jo\Jh U t'dl 

!toiT'6• JetW(' (l)(ltlll(l~ 
• CW''<t' llfO("ttl0""3!'oiiiiY 

Compf::~x puts It 
.1JI.1t your 
rlneertipsl 

• Awllble for MO.\. CGA, EGA (TTU 
n VGA (ANilclc) Monlton 

CY8£X COR.-c>RATtOH 
21001t.M1MK.e~ 

HllltRtle, N..JSIOI 
1101U:W.OOil 

• COMPUI'ER SYSTEMS 

SPECIAL! *"'c.uw~ SPEC I A L! 
HbUI'TCPI lll~fOio~ N&rO st4!ot YeA 16£11 SllS lfrJT S1~· 
~ fJ(( NOOfll Slli 10 ISO IDIA.Jh&Ooi.4D W Cli(X U S. a 
SE~tf~I!O n• Wctr~ot S2'4S CCII.Ir\fl£ UUnliW SUS&IIO (,.._.,._\.lo...,l't .. _.,...,.,,,_tu~• ICCI>a .... ._ ,.,..(),, 
Q- ~C.. 11:04 \~,..IO.Otra•t-•- ,....... p..t" "'"-"'" 
~....,.•·~·~ ~OR"l e.~'~'--'Ottw~ tl' ~-•r·"""'''" 

211'1 S Cf;OO()Y 'M Y SUIT£ H, S,.J9lA AJCA CA 9?~ 
Touoo-nu650 MEGA·PC Tech. Co. , .. : 71~1 

~, ... C)tl A{~ ~)bq CAIIll 

• OOMPUI'ER Sl'STE~lS 

Dttlgn Hov.t Ofltta LOW Pf.C. I HIOfl 
~ Moltlelboerd 6 &,.Mom ProdUCt• 

•"1•••· Cl'\l. n• .. ,,.. • •• u 
~JIIXII ..... , Cl'll 6 .ut-I...O.e UU --$?-.. --'20IIIfl, CPU. 0011PAO t"-IOio lstt~r---------,1 

U &IU.Hr., II~Af Cl'l"'u t H a • 1~ le<r, '" ,..._~ 
21lll tllltl. NCAT 0111•.,, 1$'11>, JOO It lt 

FLASH TECHHOLOGY INC. 
¥1'0 I ..... ,_ A•• I>N -"'-' • l,(t0l)JJN11. UtltOZ:IfJ I-Nti 

... - .. -. ..... - .... 11'11_ 
*" .... ~, ~-"'-1 

CRCli.C *IMIIIUC'C'JII ~ c:NIO r--------.. I Ta~ '~~~ 
I Computers ~,I 
I I I Cellulat Phones & FAX I 
I BMt Prices &$1 Service I 
1 1-800..633·0197 1 
I FAX 1·91~364-4311 I 
1
1 

The Clsum ~pany 1
1 .COP~ylv.:atti4 

I Hollon. 1<$ ~36 I .. :u.:-.::..:::c~c.: . 

---.. 2BifTH • TOSHIBA • htc • eotiPAO 
SKW • HITAill· EPSOff 

IIITSUBISHI·~TAWE·AIISTRAD .. "'~-,.,. 
~ ~ p"'CJl"ljto,,., lllrn'<l _,.,.,..,... 
OIII:IMMICIIN.l. . .................. ...... 

~.,......,._, 

CFQ 1 ClAYS 9.1.\ol l:PM EST , __ ,_v.-...-. 
CO\!Jlll EROPTJO:\.l 

'< I I 'I I T "' u-.......,... ............. " ..... 
201-469·7678 • 

Dealers & 'lolume Bu~ers Only 

DMC 

s 11: 
I IJU 

""' I Ill 
I IU 
1 1'11 
1 m 
~ ~ 
I ~~ 
I U 
I 41 
I .. 
l t::J 

l~u ....... u "t1 :, ••• ,:~~·te l• ·-A K':~ 

r.:: ;2tj 4~2 '"' 
r<:J a.: LtJ · '~2 ';'r:-; 

OR:U: Sl'O ~ 'C.&OC.A Slfi'ICI C..UC 

ntfrom 
The Leader. 

• Tho __ ,"-_ _ 

1·800-444-9930 
Loc:otloos 

Coost·To-COOSI ................ ~...,.,..,~ .......... --­a-c:u 6n IMIMJoCCJISOMU CillO 



Hi.Q TOWER 33 MHz 388 
COMPlETE VGA SVS'n"M 

$1895 
Hl·O 20 MH~ 386 

SYSTtM 
Llndmartc = 25 Sl = 23 
wtth 66 M8 HARD DISK 

• 1 Mil AM4 &p.And#C.'wro • MS 
Oiw»>rtJ . (41tlbl:/IY\$Hwd~· 
• 1.2oii~MBF1oppr0hrw 

~25MHx~CO~ 
SYSTeM 

Llndmlltl • 34.5 Sl • 29.5 
wtth ee t.'8 HARD DISK 

landn\ari( • 58.5 5I • 45.9 
64K CACHE wtth 66 MB HARD DISK 

• , . , ~ . ... Hwd>~(~ 
CMII"ti«W o eo:JY/ S~ o 1 Sfril( 
'p~,~~ 'c • .,.tJV, • ttw r~ 
aocM:MOSM~w.~ 
~"1/P' • DVNPo,.w~~ 
a~~c.sw • NJIICkr~ 
~om-rr: • J:/or4 ()100$.,...~ 
• Suppom - MSDOS.. OSD. 
PO.~r, UNIX. x.EJOX. 
OR.OOS,~OOS.W 

M\l""'"~endcwdn"' ~"'".'udird o IM(I/Wtf~toiMfl~ 
t»>IC St**-RAM lrtdlx1lrdJ 

• rr VGA MMD' ltlll'l ltJ 91 1/GA Ad1lptot 
• 2 MB RAU &:pMtd.sbkiiO 3.l MB 
• 6G MD 23 mt H.Mf Dhlt 
• 1.2 Of 1.44 .us Fk;ppt OINt 
• 1.1 ~H.Iro!Roppf04J(COI'tiCNII" 
• 64K Rts1 ~RAM 
• Soc:Uf JOt 80387 SOc'-« 4 ~ .Ualh 
Co·~ 

• 2'3?9t.,•Hl81t.l x88&1Sot 
• ? ~ r Ptral<t!l. 1 o..mt Pl:lt'l 

Hi-0 
COMPUTERS 
by HfQUAUTV SYSTEMS, INC. 

740 N . M3ty INe 
Sunnyvdc. CA 94086 

(408) 245-<S836 

• fJIM61JmsHMI~ 
• 1.2 or I.U IMl F'lowt tJrwy, 

• 1: 1 tnttYtN~ fMIO'hoppt DfU. Cor.fi'O.''W 
• l:t·~Mcflo'fo, 

• ~WctA'w~/ofoi~CJtd 
• f«WI~ 
• I K#8:t$ x I~S.t2 x fiM$$« 
• :l~I~IGH»AM 
• Roll Trll?oOocA.O«>S~~ 
~ 

• ,_, TIM OoQ.,"CMO$ fttMiiOry '"''8tl1$1y ~~ tax • 13fJW PcwN ~y. OU.\ty cu. Hokl$ 
• 230W ~ ~ 4 TOWER C.. Hokb 5 011.-ot SOli\• 
• 101 l<t1y fh"~lt\tll ~ 
• 3 3 Of 4-01 DOS lnrfvdod 

(Mie) 24$-310. • ror IC~ f.lllwtt:ld ~ 
• 11<1' 4-IJIOOS~ 

• ~S>-1\ISOO$. 0$'2. PO~ UNIX. 
xtNiX. OA 00S. CctiCUftYlt OOS .- 1-800-827-5836 • ~-MSOOS0$'1.~(/1\'()(. 

XEN()( Dlf.OOS, ~DOS.-

$3195 
HI..Q TOWFR 2$ MHl 316 
COMPLETE VGA SYSTEM 
i andmor1t = 37.9 Sl = 3t.8 

30 DAY MONEY aACK OUAilANT& 

12 MONTH Fit& PARTS A ~ 

JIIC~with.M MB HARD DISt( , ................ . 

$995 
HI·O 12 MlU 28G.AT 
COMPL£1'£ SYSTEM 

UndrNric . t5.t Sl • 13 .• 
wlttl MONrTOA 

• ua.KRA.\ f&p.Anrh....,..tJt 4MII 
On·OOMd • I ZtN IUMBI'Fqppf 
Dlt"- • 1.1mr~,.~'l 
01». f:oM'O~ • 17 Mvnoc-11"""'4' 
monno• • ~W.. Co~ 
MonOQt~CNd~w~ • ,.,., r.,.... C1ortJCM()$ .W.mot"f 
~~BKko.tP . :t»W~ttff 
~&O.:..OC\IyC...•tfvt'tor~y 
ll'rf} o 101 Key (nfiMUd K•;ttoiNd 
• ,_, o• ... o. oos~ 

WHY DO PEOPLE KEEP BUYING FROM HI 07 

\r\ .. 111 HI·O COif\CI<IItrt 1\...,. buill OUr tu<!Clttilul butlnou INNd upOn 1\on• 
tillY, lnttOt1ty, a nd CUJIOMOI O:ilf.teliOf\.. 

ln tho 11'114 •OYOr~l YN"'- In Silicon va~, Wll hcrw eotd 01111 S.OOtlsys. 
toms to s.:~IJiiilocl cu~oii"IMO wch o' UC Son Fnnoboo. c.t Sl.,o Chico, 
Stenf~ Untvltllllty, Son JCY.IO Sw:o Unl vortiiV. tho St.,o G0'10rnrnen1, 
Dill. ••• 

Wo st btltevo n cunomot wl,i•rlion DJ voucon- llff our guor.an• 
tHO lind troo tolophono toct>nkill wppon of1oJed. Much of our buslnou 
co~ 10 u-s from rotc. rod cur;:o~. 

V/o p'ledgo 10 oHor tho ~ produCI lor tho 1-fl.l poulbte pc1co. Clll 
our 800 line COC101y 1nd d\O:k us OUI. yOY'I bo O'.ad you d ld. 

WARRANTIES-TERMS- POUCI£8 
• 30 Ott~ Bid< CustoM .. SathJ•:tion • ,, Mo'"llh '~ PA~to II u bor 
G.»t4f1tOO • \IA. MMIC!IOtorgo - NOSurchatge • COO.MotwyOrdett..Ct~ 
•~ o..cb, CofPC<ot. PO'• • f nl II Euy- la-"utdWM 1't6Qrttn• o fr•• 
IOO Unoltd'r QIJ>M:>t~ • ~tyuP$:;111~ • C:.lllo<Ao:~t. 
UPO~ •114 Peclphern • NaclonWd4t S.M c. c-e:tJ .-. .. ,nat.te TtJIMS• 
• f'l.ca.,qectcod••no•ut~~<rtl- • AII~-•N CMII-F08ourpw.c • 
$NpeJI~ ~~ ..-cl ¢00 ..-• .,.,,. • ~ S\1-ve lot ('"11 ~' • 
~~Terms on cNdil ~It! • C.tifol'"fo rotldii!I'O 140 ~ s.los n 
~: Sho~eoD •• InJuronqnot••fundl>tll•~.,_,,.,.., .. .,. 
-r•blo (t.lolllly IIWU •• dtflnod K-0 IlK tho ov.a. to Npl-01 rfi)Oif 
~lec1r.-. Pfm. ~ 1*1:11 ~ ~nltnu«< to. ~ui'Md 10 Hl-0 lew • • · 
l'l«'f lrel;ltll pr~kl. IIM!umed goods•1H be relllndod-.ill'lln 30dlys. 

$1595 
HI.Q tG MHt 38WX 

SYSTEM 
Lllndm 2\or" lS ......... ......................... 

$650 
HI·O 10 MHr TUrbo XT 
COMP1.ETE SVST£M 

with 
MONITOR 

• UOit RAM a..-.,., • 1-Ht>l< 
!JoppyDrltle• • F.'oppyOhw 
Conuo«H • 1:/' ~ 
,._,.<NN • ~ eo,..,.p.,(to.w 
~C.td~l"f'PM 
• 166W At-Supply& 0\d\\ly 
C;ou • IOIIf.~r{r:J;~I(~rfi 
• U DOS SlxJI.id«< 



• OOMPUI'ER SYSTEMS 

Also Available: Next day 
• tiM P$ 2 soz. 10. •o anywhere 
• CWI' '' O.U:p!O ~. 
33~. Porlttte • · SW 2$15 ;, tlte 
•~$(..$63). Matlb. US t 
• ~ l.aRr Wntrr liT. ltTlC • .h · 
• H P u urJtt S"ll!$ • 

·: ;: : ~'\' (:nnlijti;JI~III 
IBM PS'~ 30·200 Call Toll Free 800 727-3685 

TIE BIINI' SlAYER$ 
~t.~Udle _. 
31&-2SMHt. 3'Zk Udle S11M 
,_.20MHt.OWIIl-.. S1M 
MISX40MHz, fMMCl IUM 
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• EXPANSION UNITS 

CALL DRAM CO. DfWI I 

I Co-PIII(.t U Cit I 
U"l f t. , , .. . 

& "'"' ·10 111011 

I SIMSIStm I 
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FAST S£RVlCE 
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• PBRJPUERALS 

REEL 
9-TRACK 
GENIUS 

OVERLAND DATA will britlg 
OUlt.beG~UJS I~YOU when it 
oonw: ~ lO C~CilnJ )'()QI PC 10 •he 
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• 2~· hour d~ti'fcl)' .m1ibbk on 

Cipher. Qual!-&#. Artrltsu & 14 
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• POWER SUPPLIES 

1'~l:l -,#~Ol ....... ~Cot. )."'tW 
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11&110~ 
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• PRINI'EBS 
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for your Prtatu 
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CaD Preclstcnll 

I'Wcu.IM '""~ cto<'lu • c~nc 
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• S0Fl"~o\REI 
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• ACCOUNTING 
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lf.E 11., • J.th ttlll ,lotol! r~rfit 
Dill t u. '" P• ,. ft/> "f<lll en ~~ll 
1\< o: (<11'1').11 !b'l & ol'lltl•l Ollf•>l 
'Ill'< II., too;. '"" S9l> ctncwc 
Urm.'ltl' U>:, ln•m; 
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• OOMMUNICATIONS 
B.\HM lli~:h·P(·rfurm;lnl't' 

I{ ,II· \\ nrJ,,talinn' 
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~"'·'' 'f.lw :!St.-: 

Gnu~vtlk. n. J1b()() 
IiilO IJAitR· ' ~ o>< 
~2:?7·'TN7 
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• COMMUNICATIONS 
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• OONSTRUCTION 
CONSTRUCTION ACCOUNTUCG 
fl t (:MI.'\ Sf I""' '' ~· !)\•ll .iiO~TI~"' 
.....,.,oo....,~ CXI·r. ~ ra,.noe "~ 
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• DATA BASE 

PAM DATABASE 
Cfoo-arft~~ .. 

llnMJ 
{llct 01yt ot .w.:m" I ..., 

PAM .... * ____ . 
TRY~o~.• Y... 'il UK£11~' 

D ~ ........ ~ .. --.__.,~riO(-

·--~l.rO 
_ ___ <»-,._ 
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EASY to USE 
'Cii'.tor ~- Oelo>lJ• 
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PC ~lagazine 
Marketplace 

2nd Color 
Option Available 

• DATA ENTRY 

• DATA ENI'RY 

DATA ENTRY · ··· •·· 
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~~~ .... .., .. ~*01 "' . ....... ~ 

~ Mus~~!!:·:;" 
~ A/Je!!l)l)e(l~ 

f~n.~ rx mn • 
..... )881·740tS 

WI ··--aw; 
NICIO"'I~It 

Computer MU.ac Spoc:h•lltlt 
Oltcount Prtolng 

Knowlodguble Sale-s S t.oH 

Complot.o SupPQ11 
Betoro Ouri~ and Aftef Sale 

FREE CATALOG 
.wth HUndred• ol ltiDC ProdUe\a 
.w~wu::x:m~·;~>tlt/'""ltf 
A»~-. ~ lCX)CO 140fl 4$4~ 

11\'oMMilt~~ 

FORTE 11ll MIDI ~ers 
16>'3? ltttll 16 (1-tinJfl'''l·~ 1\f(((d' 
l'lz,o». um OlO m~ WOill c:oou11.1 
110 ~ln'l llt,<I:!U t t l'l:loltt ~ crt'll 
Ani 1\rc%< OJUI o'IJ m. n.tl rae ;a,-:n 
cc.ft11. oos *' ~ n ~~£ u sr.an 
~~~M ~ 111ne! IC<(C;>, S'A!>l( 
a..c I lot SUVI:t I<U•l b !J SI~'S2jo) 
w.~ 
90ib9m 
I~ C1 «bl1 
1~11U,~1 

• MUSIC 
SOIIGWRIGHT tv 
tJu:li; n-= IIIllS~~ C111o ~ n&. 
S.C. =~ lQ)"t$ ..... 11:)1 Cf(llt, ~f'C))~ 

~ CICt.""' ~ tn,~ '"' 
~ ~ &l'f kq 8i$s.~ nJ tctt 
$!MS. zl "'*' IIG WiW 811'{~ 
sw cnnrn. CGAttro.rt$ <;'~u $lJJ ~ 
Ult~ r~>s SJO StnJ ll! I'C't 1-JTCM ~~Jt 
Sa>t~;JI SctMre 
lb.lt I ~lC aJ 
l~ft •».221:8) 
tnni0 W 

• PREVENTIVE 
MAINTENANCE 

flEET It QUIP NADITEIIAMCE 
t1 ~" ~rtnara & ~qcm»IQ 
~IX V!I'I di::o>~s" IUr.Qlltpt!mlc 
IT.Jr~SW'Ct Sen!tt:nns ltef nlni ~IN 
en~ ~ nk! I rft01l. rYA l*f1S, 
~/.0 ~ )j()')1t 4 'Wti¥T ; 
SU~it)X(, Gu.Oit.tSaw. P.Jt~<:G$1 01 
~tsl~ rt!IS~ ~r~ 
AAW St~ht 
2?4 C.s~t( 8111 
u~~~~ 
WHal·81ll 

• PROGRAMMERS 
'IOOlS 

DIS·AStEMBUII6. DEBUGGING 
Co1e.Qrant (S 119tcndGll:sl!f'tt~ CCP.I 
()[ ftOSO!w.eOu~\f RMI 
a (Qt~~)Sf1t*lltll~"'fll1!1\11'.l 

u,ocom'Dl 
• l:an! ~ te:U:I! Ill, 8>:3'"" I) 
~~~ 

• ~ IUCl fit! P'Cml'l "'(1 IXDU~ Cilll 
lla ull f'lf!~ l:(tloov! 

!MISt~ 
PO &tcW>21lftWM\ llr llrol 
212-nsO!>n 



Free SPFIPC' 
lnter .t~lve demonstflllon dl~k i~ yows fc>r the ~ZISI Try tM 
only PC ~hor runctlo~lly ~UI\•AI~nl to edlung on the IBM 
m;~inJr.tmc: with ISrP/J>DF, Vcn;lon 2. Rt-lc:aliC' 2; famlh.ar com· 
m;~nds, l.ug.c: fllc: ~uppon and nctw'Ork coc:np.1tibility. 

-===-=s ------ --- -------------
C'om~~~.o~noi TKtul~ 

C"ofPOntlon 
1~1 Marl~ VII~'-' r.-rkwAy, Alllm~. C.l , 9-4501-1041 

PJw:wt; t41 ~)~~-~FAX: (415) 52 1~ Ttft'A" 509330 C rC 

Qllc:ti.UIC Su ... Huslea7 
llqtl'f'}l tf <0' f(JJ \l<nSol!n I fi\Sl 
$CIIIU) ..... \koilt 1(1~ CMbJ .. ., 
~~ ,.-,,, ~ e.Hl4 « '1W mtt Nil 
~WI ow RlOJfEO t•xl ~10 
IIJ\TIC ll"11 "*'"l 0/.JA 110! ~ ':w!d 
S'J* OJ(•~ .nJ nu1 Ortt Sofl !'flpu: 
f'"'rofd~!D nW 
IID'!nR'11 $dlolm WI!~~ « 
lb:le II !at 81 t Sl.tublt> 0. M 
llloe Cfttb to.~ II:GII 
rl•&H6S n40 
Ol.df"SC·f~t ~~PI onil IM~ 

!X:UICtN $'-19S 
~A·IOS--. $1:P~ 

~~~ I;!~ 
~ IU \l C..llo 14 Orw ~CA.-...,. 

I)C»JC<Ofii(-~)JIOI/I 
, -800-662-82:66 

V CO.V.MUNICATIONS 
tO I l""M'"' s--~~ . 0.,. t( 

\MJo-# CA..C.,_,, 1(181 ~~4U• 

PC Magazine 
Marketplace 

2nd Color 
Option Available 

o,t.Tecll SeltMiflt 4.0 
~lsl~\lel(lt ~!Ute 1 DOS 
CXJWTd tY CJU ., a ~ u-tn--= 
~f'clll~~&·~ 
.,~ll('l.l$~ 8:1~ ~ ~ . 611 
J.IWQIII---.. tiOoOt ~d ¥!(f\"" 
CXJ0~41'111lCh~C¥1et 4~ 
~A>. WS.OOS~It~ OS"l.lrtS;H) 
O;lt-l!lth~~~ 
PO 8«&1& 
lfllttf ~ hV8}«6 
~~~1ll 

• PUBUC DOMAIN/ 
SfiA.R.BW.\.RE 

Software 
for 18~1 

1 800-736-4410 

~ MountainTop 
PD 8o~ 1221 Adt 1X ~ 

( 

2 FREE disks for every 
ten you order!! 

• PUBIJC DOMAIN/ 
SHAREWARE 

FREE 
SOFTWARE 
CATALOG 

l OW 01 ~ I $0 I C<alr 
~ .... 1000 ~, ~f"NQC: 

:e, •cu ..,..-.e• 
SOFTSHOPPE,INC. 

,)0 to-~1· 
A•l\ A•IXI 111 .:B l~lot& 

l'!l )&' 10oM 

Tl>' w~w~lrNn .. klt<WI PC ~ ... d ... ,"'"' lho tm~ .. .,...,-..,,4. 
lbtll tl'b f<nccm llCJU<il4 •lui II;~,.... »91•~"' r• ... t~lo 

~' u .... l'f w~,., lh A•III'-"• o-•llr•~•n•JIJJ I>J hnu 1"9~" 
Wf(>"IU..•.c amu.a~o .... b •hlt~lloC'qJI!I,Vft 'I!N7 1r>"'ll'"ot """ u .. , ... ~.u..,.~~··• u.. tr6n>•ll•nll.., .. ;n, ftUI'liiCPfK", "'*'"" 
dwou•U.•I• llo>Jlln<..,..,I,.H)' 

'JJUI lllui.ll• l'l<rluo ..... nn , ,..,,lfltl'ln lilt '"LUO~f~CB,.It• 
,..., PC 14ltll.,, 1(111111: ~llilff1 

llt !MIIGIUT todiooo ... a1l ftll15a-411S w l* l cz>tAIIS 



• PUBIJC DOMAINI 
SJIA.REW.\RB 

FREE 
IBM SOFTWARE 

CATALOG 
Det~•ll:d 0f•sc ript•ons 

• REAL ESTATE 
MAHAGfMEJO' 6 ANALYSIS 

1'1\cn!t ~ S»>1SY.> Ill 
~,.,.~, & m~~J'~ roll'•• 
lj'IQQ f\n~ <M..., I~ p-rll :-.~ 
dl!ds ~r.oa:: & rum lh tt~,pm u 
llCIJ"'19 dlh ' lb;IIN11f! ~~~ A' 
QC •l•• : t•tr ~' f)(l~ I)' nlr~ 
:!Oa.,.,.,...., t.o • OJI/If 
AlAl CO MP INC 
PO ltv 12'0 
Cutnl(l u. 'bm 
r C(ll, one nOl 

PROPERTY MWGEMEifT 
Sr!CC 1~18 ~ f.~II'A:I~ cl CM :.tllwll 
·e~~tu-.l l~ello•: teinl ell'.f 
ll l(~ l'o~ltl:- r~IO 1'\WOI'!Ic l'dn. 
•g ~11 II ll':fWnt" COWIIt ,.t W 
~Silt'4 1W CiO'IOOIIIIIU\C 113111 
l1t'I'I!RSASSIX 'Mt.I·S1(.RIG( f.U:Illlt~ 
r u rxtt ••~ dll .t--o~ ,, • ..., c.Jt 
A!.I.I IY AIJ I011t.hfl14 
IIYa'S f.l<A ~ .. ()! .,., 
ltlo'>n t~r 10 um 
lim I il'l·:tM 

PROPEJITY MAHAGfMOO 
f\!j'QI (Wt ,.,..ll.l'• ~hl"I~IW 
~))I <dlto.lt Uhnli l IJJj IN Cor-\ IO 
IU {1!1)" Ill ~ llOunl, tnlrt l'<1d Ill 
rrflU $ .nlrTlUIIt.11CII runev4r~~• 
(ttcl M •; 110 fi!JI rt(OJ~ I) 1>11 1tl< 
...... ~ •• ~ tUU)~ ~)S U/11 
~~~ f etroaut Otnl SID 
SIIW£G(; CH Cl S'llillWS 
£& • .,., !i)) '""=:l " b 1 
,. ~ ur J.c(.f l 
&J) 912 41f>4 U 8J I ~ 11!ll 

TO PI..ACE YOUR 
AOIN 

PC M;agarinc 
MarkctplaC'C 

Call (212) 503·5 115 
or C800) 825·4ADS 

• REAL ESTATE 
PROf'ERlY MAIIAGEMEIIT 
ru ~•Ut!l u:t .., liZ ll'ttar, ,,...._ 
~ ~tAI'C! 1\tQJ'lS lft!t~ te;~,rc; I' .II 

tGid t4 ztarn~~R:li: b ~ .. ~ CUJ '9 
tntre:.zma l rc 1 ~·~»ll' ltirt>~<~, 

•P'' 10:~ sn\ 'rc l~lrOfl.-111 
M1i111$ .. 10 ItO lltf'~t; M Cl n 
(IGHII.I A(# '11 111.11 ll (tr\j, , 

StSIEWS I'\ US. t~ 
~O~It:lfl~.r: 
llwon •to. CA ~:;13 
tal l 1? l o'lil ID) 71N1W •• r.t. 
PROPERTY MAMAGfMEifT 
~~'tb~~ 
·~ -~ ID'>)J:. w ,_ "' 'lfl 
~ lla::tc 11'.417 M'V1 -~)l $tlS ~ 
ll'Zf\1 tJ I#1'n.tnl ~~ $1 1!6 
t/~ l),f All f .. 'loOt fi?/Y< Q/1'(,./l,s ~~ 
SU1.i ~'tO!' r.v ""OW\' '"<111•1l o 
f.tr'.,.t1 &l ~)tiff· 1$11"': 
YAm SY~l(J.IS t.C 
Ill~~~ 
~ ~I>Kl t;J. 'l) '~ 
81.i t((i ~ 

• RBIJGION 

SEARCH THE 
BffiLE IN 

2 SECONDS 
OR LESS. 

W()lli>'C'<Ir{to " 111.: ,.,"111\ 
•~"' . n.,,._ , JltY ... nl,•t.l.. ll'¥:t 
(roi""\J)) Othl~ ,vo~nn.l.ln« 
'o('l(lw J t \' N•M :wJol.ohlc 111 
h:G 'II\' ui>J KJ V 

ln•l .. ,tl) lo"J ir o1ll NIC•JIII 
IU""~' hy ........ " '" - ( I( 

"'II.S " "'11olnrl"*-· AnJ '"' 
C'IIR lrJ nol~r ll ohlr '<"'-<.:• hi 
't!U'f\J PftK:~\~Ih . 

SIJ'I t••'*' < p.llh I ull 
,..,,,.~, ,,.,..,,, ~7 r~u "'~·oil 
IIUI llkl.ry II<• 11•1. 11\'C' Uul 

800-888-9898 
I'll llo" t>l llll 

C•'•"w •!'lrw,.~·· n ) .,»u 

PCMagaz:IM 
Market~ 

200 Ctllu• ()plioo Avnilat'tlc 

• RELIGION 

QUICK 
BIBLE CONCORDANCE 

I.~K~\IJ:-4 tliKIJHI IIAI'~'' •• • • I ...,,.,.,.,.,tt. .. ,......orll!.~ 
•IW"UM .. .I<f"~n .. ... , V!.-lt l \1.0:01 r••l!wr·~""' ~th.BI,..tl 
\1,., l1tf:111 fl\ .. , •• "I.. p-; .... 
• '"'urtt\ '-"' •" Jtft "''• J t t , . ,... n lh• •""'• .,,.., • '.ttt,hf·...-r"''""''"''",...nJU"' .f~<~h("• Stt\ct un•, .. .tt~ • t ... t 
• U•U w;r,l'f",. 111 rMt..,"ht f •'W' II "• l• ··~~~·1"""- tillf .. ,.,. 
. ,.,,,_\\ ~ t#•U•th faDtfv'tt_..,.'.it t"til f riiWttJ'(•IIu •H~wt.fJ 

r"'·~· 
• l'Jiflll"ti•"PAf• .bC'~if!U: 
,__,,., "'lub>t W1'1'0UI 

th.twtl •""'tl"'h"' M Ca"'JV" v .. ,,..,.._ .,_,,"' • ..,. , 1..,.._1.d.llll ) 
ht~Jt tr"''l' ... '"'ttrW r'' . •r-· • ., '"" • ....,.,t.toL ,..., .. ...,..~,.. 
k l\ ~·I ' I\' ~Vf II'\ ~· 'l.f\' ~·\ 
\ol.l <' """''' ~" •JI• 1\ I • \1 .. '")It I Slt 

r "f...-J( f t \J,'\ ~~••'- L ('\ 

1-800-223-6925 

Oly.cr~• l~ 'fro !WI f1:.11 m:« chJrdl6 an <h)Otn• PCMwOklnJI ""'->e 
lry OIA Cllt leJ!II'IJ l'l'$1'1b!rlh C) JtiJ )(.CI)U11 1'10 j»CIH)t 

Clil ~/!Of )I)UI FMf AII>"AOnJro OSlO. 
fllOnwARE PO &:~ )~ Bn~ HI$., CA 90212 

,.. ...,. .. -" .......... -··~ .. . ,,. v ..... . ,. ................. ..~ .. ··-··· 
u, •. , "' --..n ... .-n,u~ tAt.,., ••4: 
~ ,. .. ~ ,_ .,. .. 

f,~ lt.' ,.- " •'"J,It V.j n •fl:lilt .. 
~· ..... ,._1.,_.." \I ~·t,...,... 
· •t- 4 &.. ·•" .-41'•~·n• •• ......,,. 

••• ,... ... .. ..... , •• n.,, .... ' . . .. 

...... ···•·*"'""'"-'"'"''"• ... , a 4• ,.,, v ul ,,...,., t ' "'"' l u' 
.,~..,, ........... ,.,, .~ ... , 
·~tll&..t ........... .......... . , .. ,., .... ... : ... .... ...... ,"-.. ''•"' . ._.. 

.. .., rr ,,., .. ,, Y4'11r 1 :ur 

~·•••uo .......... , 
mlolG li D • •••v. t~ 

as..-

z: UAS COMPUTER BIBLE ·v: 
1\if"' Vt>...O' 21 

' •" \m•·rl< ~n ' t .m<l•rcl 
. . .... ,, 1 ... A.- -~·· • 

t ., IIM t M IOO'l Oo:<Jvoolnl< 
• lnst.am •onl « ~nuc sC'lrcl\. 
• U.c u~ '""c:s w•tb "''Of.! 

proc. IX UldUde.JIC.U e.JitOl 
• lnducks wtndo-"'ft~i. "''ild · 

ClrJona & lotiUJ open10t1. 
SlMosf.xtiiM IW.UllffJUd or .,_ 'M"t} l:ud.J 

~-""- 1'..0 8coo60t 

~ ~'i·i~3' 
SI':'I,)(CA«.I<n utK \U,)~u 



• RELIGION • SC1EN1'JFIC 
GREAT Gf.OLOGICAL SOFTWARE! 
~l{f fJ> rfi91rr. 'cJ ~ nnrv ,.,. 
ctoi11JJ ~ccmc :and ~011111t •= 
Gtdlf9Wixtnl ~~ ~~an; :~ ~ 
I)IQ dOIMO t.l:;crJ.t;;t>l ~WIO~ 
SlfVtts. (I~S ~(Ill. l:t; ITqt I >W .11 
$ll((ll U»l t)lll 1W .\tto!Wt V$1 ll 
$29)) Ql wco)'(f ~ l)lft!!!C0LJ(9 
Axb'IH if( 
<':i• (~ tOStl!f:~J~m 
Yot~lh,))l 00~ 
3ll C23 564) fAX llHl.l ~111 

• SECURITY 

EVERLCEK 

S~t Contulllng Inc, 
••2·9t3-182• .. .,.. ...... ....,_,_,... ~ .. 

~t.t !WOO. IICADVI SiCJMCII: CNIO 

• SECURITY 

rASSWORD is PC 
Security!! 

. ,,..,.,,,,,."',.~&:wn·•~"' 

• ~~~~:!.~~~~~0.4111U 
!NUttf\tfc.'lr- fO,IK1 t () 
~INflt'l-

• ._,..,UpoiOn_,...,.,J <t>L 
• ,.,.......,, ... - .... p..,~J-­
. . .. l4tC.'f'l\lt( (tftttb " '-t»h) 
p~clti'OM.D ..,;ll .t "..tl!r 
lq"o:t., 

• hwMn•~lt cnld.WtMiff'!-... . ,_,~ 

• llt .~'W'\ IO('II'U t\ltttft..IU .. 
• \\ftt~lifh 
·~('II>Q' 
• h ........ ~ .. ., 

SGnWARE COPY PtUITECTIOM 
• t•(4h8151ttfl ~~ tW>FC "'~"' 
• Ol*lui » 611< (((') , ..... 
• S.rp;ttS ,, ....,~ t fltff!l ~ t)fn~l\ 
• A&t.rt": I() !V('.tl ()!.~ .. ~} 
• Yl\l9~ I) #J' ;'I) It# 
Ml G~qi'C~s2d~ S2S 
~, ''' ~ ~o:o o}· m 
.ll'dt<h'l»~ 
l111b.ll: tr~..., $lt:G~ 
llr.li"'D II: !Its ~J ernll 
I(OII?'cW ltal !m 201 21Ul!ffh I I 

·ro I'LACl~ YOUK 
AO IN 

PC M;~gazi n<: 
Mitrkcl pl<~ec 

Call r2t2) SO:\·:ii iS 
& CWO) 825-4ADS 

Copyng rr a1 



• SECURJ'IY 

~T 
~OFTWARE 

PIRACY 
Whh our Copy Prcoecdon 
Pr\>d~M:U, The)• re:&1ly .. 'Ofk &:Ill 
do not ~niel:l tb: holle$l 11$1: ••• 

for tlardnre e-11 Sccurir)' 
(ltialld ~n lnvrlace) 

• STANU.UW KI!Y "rAG 
Unllmlltd~ 

• C<.lUPO~ KSY "rAG 
~ t'X«<Itioru 

• ReAO.'W'R.fT(! kiY TAIJ 
S«vtc roe10 Ptct,._blc 
l!lemot)' 

• NEn\O RK KE\' TAG 
Si&e-li«nnc for tr«iftt 
l diiU=n 

• DURATION K6Y TAO 
OrKtlip 1«\1 rc clo. k for 
~«so. uials 

fW DIJk Sc<wit) 
H~ l..c-~1 S«vri(y 
~"""'"i>l ·~· ..... "'"'y ~ 
• PADLOCK D OOK 
• SAFEGUAAD OOKS 
• COUPON OOKS 

Low LcYcl S«vrity 
m.-""""~,.. ...... ,. 
• PC·~ DtOO: 

The -loti h lillc4 .. ~ C\)jl) 
protcakla piOdOCIS Wbl.:h bl.llllat 
~he- u;cr Of ''~Y 4011'1 wcwlc. We 
tu.-e o-u 3,..q)O ..slJ\oS toft"wr 
t\,_ udttz.c wr ~ The. 
IIIJb·ICl'ICI ~m u-, not 
nqu irtd an u~ .. lr"'' .) youa. 

c.n Of .. rile' for 
morc~lion. 

SIA•Y. h<o( SGI IW.t.'l "!iUS..., $1\Cllfn 
n t w ~.,..,Ad <lOti ~163S 
Mngjoo HI* ll &e<lOS F~ !&elf& 
lbf.r.noc>t~ 
SOCS«~&,o\1- fel•ll<OS•u &» 

Tt• w e)f4,f) fcodng ~ 
wore "'..Onufoct" '"" 

oepend on ~d c~ 
p<ot~hon s~~IM Yovr 
~fE OISY:fTTE tHI'c>d\lces 
'(0'>1 10 ~loc1 • - '"",. 
blc- copy pro tec••on lor 
IBM·P< (CIO'd compctobfe.!l 
ond Noc.,osh 

1 e Hotel chl Sllj)po,. 

• I'Oo so...•cC' co~ <.,o"ll"' 
• Cu, tomr:c<f •c-noons 
• l AN 1111)90'1 

• Ne-w ...os•cdtr, ovooloble 

(800) 842·9388 

BIT·LOCI• SECURITY 
PnrtSttf'o\Wi ~'IUII.Sirtoe.ehd~.3 
GIIJlftN n.lhlt"':d~~t( ~;illl)l(lfO 
~)I' ;f~llftr. P~t 'li!QI'\t( ~'J' nl~ 
;;nsl ~ tAAl{tU cY ~R;: XII CQl:l 
m~~lt, ll\ll~ flY lOCK" nH~.>t l 
OCM\IliXX • t1Cl..1$1o) <.tvlXWI lnf?J 
diQ fiCOJf9 8 ,. .... ))'ICJ (t(I(O((• 

WlQi()(XM'IJI[R A If\ CAitO'~ 
3161 ( Ott, Ct~ 
ll ltd!" a> 8fll22 
Gllll 111l 1~11 

• STATISI'ICS 

TtW SIIOW<:ASI£ FOR 
PRODUC t'S ANI) 
St:RVICl~S IN Ti l E 
IBM STANI>A RO 
MMK~T •. 

• STATISI'ICS 

+ Statistical 
Navigator ·· 

All"""'.,. ...... AJ 
~ln iMif'IIIIO ....... 
~ .......... ~ 

Ymrloe l J • S99.91 
( .... "Woe ..... ......, 

VlSI.. KC. ~EX. fO lOCI 
~ Cbecb acnopttd 

Colttotf.f!ee 1-800637~ 
M~ cesidenb coG 
3t~ 

FAA3t~9 

IOFJ\\NORKS 

MIN IT AB'S a PC of <~ko! 
M l.'(l't\U k.n.~n:s m r."' 

OJO>CUI>b fo r eonpwl('Riht .Uu 
l/lllj.1b. bd.llb b.1.slc ~. 

",._"' • mk- ·~" 
• A.'I.WA • ~• I>~· 

nuth -ll(lS ~ ~ ~· 
cbd!s L0'1'US ~ h11n 
~ ... 04'J tn>lo.>.'11u\. I!S(>J " 
~r IJO'M d ~ !!I) « <TC'r,IQ. 
rut fftf: btu~ BI412J3318l. 

MINITAB~ 
~l'llllollb; 

liNtif'roowll< _.l'.d ... tUt ... JI 
CI'Cll.,... 000 lit~ MJMCI «AO 

THE BASS SYSTEMT" 
OA J A " " J U OV : 

IWI ILI w t• Mt • 
Ll.-OT• S t1 I • : 
I N. Ul A0 f I o l • 1 0 ~·- I 

• 1 0 .-c•c"' • c•o,., •• · •' 
,~A V 4 1 AOI t 0 •ltO~f • CIOWf l 0 

•MOC OL • O&f4 Wf& t UOY 
OlA$5 .,,, , 
• OO tL W{ I 0Ht Mf iQMf AOt •tz 

T•o llAS9 Sv8TEU .. ....,, 1>'001111 »<>-~ M<O"'OS 3IU( •so ' t ~ o• 
0 s• - II 00111 ~l9 qr., •"• "''" ~~~·:<>Jtvr4JI~ or~$~ Ollll.utr 
,.,n 10:0WAI• IIO;f>J 

BASS INSTITUT£. 1NC. P.O. 800C )40 CHAPEL HIU.. NC mw (tit) D»-'IOH 

ooat l"tl Ott ,._... M.IMQI-

MtS$ piU$·SH 
U<v IWI' f'l'f'f\4 ~ ~~~ $.'' ... IIIII~· 
~ J . ..-,I)~t.O I) IO~Jn~ 
nr.¥~~ rtt.~ r.cr.m F~:.~ cu. 
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• SUPERCHARGED 
PORTABLES 

As their name impUes. portables are 
tnlVeling fast--.Joog Ul upward pllb 
of gn:ater spc:cd and power. PC Labs 
~ you up to dale on 11 80386-
~ machines running a.t speeds of 
20 MHz nnd faster, including IBM's 
Model P70. Compaq's Portable 386. 
and the TO$hiba T5200_ It wasn't 
loogago ch:u this t)'()e of power was 
e~cr..ordinury in the dmtop arena. 
Now you c:un lake it on lhe f'OIId to 
make impr~h·e presentations and 
keep up with the oflice workload at 
the same time. 

• PAPER-WHITE MONITORS 
FOR DTP AND CAD 

DesktOfl Jlubli.Jlins and C()Olpt~ter-
3ided d<>~i8Jl 31\! nooded with dis· 
play and adapter C'3nl options. To 
n.xluoe th! CC)'lfu,'ol()n. we~ 13 mcrtilOIS 
that rr<xluec: dual·p;igedi ;plays wilh 
re3(l:lblc: 1)'1>'! 3nd th:u come bundlc:d 
wi th thc:arown vitk:o mlaph:rcards 10 
8U31'3ntec COfllpGiibilily. 

• MEMORY BOARDS 
2K6 ownero;, do rou e"er feel like the 
llenl!lih o f mult ata.~ans 3re out of 
)'OUr rc~.ch? PC Mo~o;in~ c:un help 
you lake advantage of today· s multi­
I<~Sking en,•ironmcnts wilh detailed 
tcMingnnd reviews often LIM EMS 
4.0 memory expansion boards. These 
boards c:nn c:urry nt least 8MB each 
nnd are optimized to work with envi­
roruncru like Quancd'Ck 's DESQlriew 
and Microsoft Windnws. ln addition. 
lhe)• all suppon extended memory 
for 0512. so you' ll ne'•er wnste a bit 
of RAM. 

• THEGREAT 
KEYBOARD DEBATE 

If you :~ren 't comfomble wilb your 
keybcwd's layout Ofdegreeofsensi­
tivhy. you're a c~idace for a re· 
pl.cement keyboard. We assemble 
an opinionated pme1 of PC experts 
(our staff) and take aim a1 seven or 
the most popular replacement mod­
els on the market today. • 

Copyrighted material 



fiJiJ 
\wli4 INDEX 1D ADVERTISERS 
RH PA8E 
521 3M o.u .................................... J54.355 
115 ~lne. ....... ..... ... ........... ... ...... .. 
129 Aon~~. ~ne.. ..... . ...... n 
165 Mt~LooicRestardl ..................... 2-3 
168 Mmlad~lnxTtd'.n~ ........ • t._ 
281 .c.mtnwPoltfrCom'enlonCorp ........ ZI-4 
f'11 1 Alct:e TtdlnoloQIH ...................... 1U·1U 
336 Moglon COmp;t.cr Products • • .... ........, 
2S4 ~o~tnon ........................................... 211 
166 AST Rue:arcn ................................... 111 
509 .t.stn Cor:l)411rn • .. . .. .. .. .. .. .. • ... n 

lloe PV!IIIshl:Q .................................. 61 
3n ~IJJ lnle~Jmll .. .. . . .. ..... • . ss 
147 8crtlm 1Mtm3tllflll ............................ 57 
202 81:111ford 8USI'$$$ $)'$1rm$ .............. M$ 
481 &1111o11 Compll1tr Pro11Jus .................. HI 
180 8:11taucf~lcP~lsh'i10 ................. • 
ISS Canon .. .. .. .. .. .. .. .. .. .... .. .. .. .. .. . .. ........ 41 
212 CeNIIPoniSO!t~a" ..................... IG-C'I 
220 Ollpsoft ..................... ... ..... ........... .. 311 
341 C.M.S. Enllln~. b: .................. 111 
2611523 ~OhlcPIWUas .............. 4$ 
m Compulnc.. ................................ . m 

Camp~ ..... . . ..... . ........ 330-331 
Camp~ .............................. m-3S4 
Compllkld . . .. • • . . • .. . .. .. . . !tt-3t3 

20S Com~l$1CS.. .. • . . •. • . . .. .. . . . .. . . . 52 
274 Comp:ablltf ................ ............... m 
109 ComjMtrOI$C01;111Wv~ 3tl5 
366 ComPl(llf11nd ... . . .. .. . . . .. .. . . . • .Jf7 
183 Comp-..ur MJ~ .................. :m.m 
159 Com!l*r~atslnc ................. tT7 
163 Comprai~rProcluc:ts~OS SO 
370 COtei~IMIS ................................ S3!1 
1i4 ~rMovnt.nSoft',n~ .......... • n 
m Cfosstn Comiii\Nc:81.ons ........... " .... m 

Dacbsy .. .. ............................ H 
34S om ProAaloan1l'Y1 Soft!flre .. ...... . .m 
~ 0;a12S1o:m T~es ..................... 21 

Ol.lawof'od ............................. W 
536 DtU~Uif Procs~ ... ................. C5-CI 
532 Dtll CorrQulcr ProO'.ICU .................. 147 • Mt 
~ OtlriNTCldl-obJY .......................... 1M 
324 0Nt1Sif~Te<Mii~& ....................... 113 
414 OPCOmp111trs ............................... sa 
243 OSC <:wmunc.l.itwl& ................. 375 
2'82 D11CCOmpo(lers ...................... .......... . 125 
3J) I>Jntmic Ali~~ M!:COI)!S .......... I& 
222 E1$yson_1~ ................... . ,., • ., 
216 &!rtx ~tfiUS, IIlC ......................... 12·0 
352 fASTMICRO ............................... -..-
288 Rtlh Gcnc:nbon .. .. • .... .. .. .. .. . ttS 
232 fillh G"* UiOI .. .. ... ... .. .. .. .. 1ZI 
za rr~~t~ Gcncnlloa ...................... 310 
31t R\..SW Elec#ortcs ............... • .. 33t 
112 forcSOitwvt l~ .............................. M 
323 fld Software .............................. . 
364 ~20)() ...... ...... ., .......... 2:1&-111 
146 GJihly Comm:r1ic:Aons .. .. .. . • z:t0 
3S3 Group 1 SOII.vt ............................. t2 

Kud OriYts feb:mallOIUI ...................... . 
216 ~ppaugt CompUitr ........................ 32 
201 HMntretSO!tiUI1.... • . • ... • ... .. ..M 
391 ~T~es ....... ................ a 
305 tttv.{cc;~Pcnplllrai Gro~ ..• nt-m 

~M~f'~----~~~~~=-----~'A8E== ~M~f'~----~~~~===-----~'=A8=E 
491 Hcwlcf:IPxbri!Ptnphlq1Grou; .... 34W41 241 PadfCO!taPr~ .......................... m 
525 ~l.. .................... m·m 3C2 Pa:t~ Technclogies .................... sa 

ISMCIIIP ..................................... .AI-CI 122 Pl"'UUffcCompaOer~ .......... . .. m 
18M Corp .. . ..... .. .... .. .. • . .. .. .. .. .. • 2Z'-2H 229 Para SVS!tmS. &lie ............................... H 
IBM COrp .................................. S4Z-343 PC SnM ................................... . 
IBM Corp . ...................................... 311 30l'J08 PC81Wld .............................. -111 
18M Corp • .......... ... • . . " 309.'304 PC BraS ............................... 112·11S 

2o44 lri!Q(mltm8di6!1S ........................... . 31G'311 PC8ra:l4 ............................ 1t4-11S 
lnlonmcSoftwnlnt. ................. II PCCOnneaioft ............................ Z.e-145 

517 trlllel ....................................... ,._.m 188 PC Globe ........................................ 171 
~1 .............................................. 215 491 PCMIIQntt ....................................... Gt 

St2 '* .. .., .................................... m 103 PCMAX .......................................... m 
ldfuil Software ................................... 41 358 ~en. Sol!lllft.... • .. .. .... .. .... . ..... 274 

378 IGrncl.l~ Corp ....... .. ..................... 301 302 Pfltr Nor1J)n ComPIAIIO ................... . t4-t5 
325 1.0. £ngiteering ................................ 277 259 OMS ............................................. 5 
219 llwr.l Mlgnrtk$ ........................... 2:52·253 282 Rlcai-Vedlc. ..... .. .............................. UI 
179 JJm«< ............................ , , ....... lt4 "'liN ............................................ J12 

K.tmi:;Oton Mictow3te lld ................... .. S$3 2110 AoMEiclc:1ronk$ ............................... aal 
WTOPS PI.US ........................... 381 29,5 RP StUems ..................................... .. 

280 llstr<io. lne. .................................. fl 349 S& WCI!mj)\Oers .............................. 403 
137 l..aSfiGo, ln• ................................... 311 156 S.rnstr9lt6:flnltlo:I Srstlm$ ......... 212-213 
113 loO llOCh • • .. • .. .. • .. .. .. .. .. • . .. .. .. • .. ...... 114 181 5elco lnstnn'e!ltS ............................... 15 

lollls .......................... ............ .... 115-77 49) ~ lnstnmoftS ............................. 231 
lolu' ... . .. . .. ............. ... .. .. .. .. . na.ns 184 Sllac:tock. ....................................... 317 
lotus ........................................... m Softlme ......................................... ~! 

263 ~Inc. ...................................... 38$ 393 Softwire Lhll. 1~ .............................. SO 
~iY<IOt ..................... .... .. 111 516 SoftwaleSpfctNm ............................. ~ 

291 MII)IMo ....................................... 127 $00 So)<oUSA, Int. .............................. 434 
154 AI~... ..... . .................... m 237 STSC ............................................. S47 
228'210 MUl)l1 ................ • 310 299 SWflE lnttrNiicna. ............................ S7 
495 MeoJNrG Becuonc:s ........................ 310 249 $J:Nn1e<: COrp ............................... 2.1 
214 Meta .............................................. 14 289 T~Ccwp ...................................... S41 
215 uou . .......... . m.m 29C TaiUno ........................................... m 
731 Mic:rOCOIIISOlnntt ............................ ~! 20S TC~ng ...................................... m 

Mlcro;ralx • • . • .... .. ...... .. • .. • 20 384 T tea'llr Inc.. . .. ................................. m 
390 Mic:roSoUiol\$ ...................... .. ...... 311 20S Tdcm.t . . .............................. ..... 

Mlaosoll .... .. .. .. • .. ...... • .. .. • . .. • • ... C:Z•C4 123 T tltrnltt ...................................... lf.f1 
Mkt0$Ct.l • .. .. .. ... .. .. .. .. .. .. .. .. .. • • • • • • 1 227 T dtY.dco . • .............................. a.m 
MicrOSCIIII ...................................... m 321 T oshlll ot Alntnca ....................... m.m 
MltfQSOI!I .............................. 144 203 Toa:itlsloteScftw;lre ........................... SZI 
Mict'Ci$011 .......................................... 74 121 Tf1..$1uCompUIIr ............................ 17 

225 Mkro'Narehoclsc ................... 111·112 265 TuSS.t'!Collclll1tr Ptoducts ................. ZHS 
331 MluOWlf ... ............................ •s 251 ~CO~r ................................... 31 
240 Mou:t:\n~uttr b:: ................... U'-115 2JO USs..ot .......................................... SI4 
160 Mouse$)'51tms .................... , .• t&& 2ro Ver~m .......................................... U 
176 MouseS)'f>1tms ..... ......................... 257 331 Vc$1ronlt .................................. 3sa 
120 MouseS)~ms ................................ 251 233 VI~CfHil()ScmiiQrt ......................... ut 
130 MouseS)$tlenu ............................... N1 Z39 w.eom~ums ................................ 22t 
116 MouseS,IVltms .............................. 26S 17\ Wlw111ouse~~UCU ............ -.m 
191 Nlllol:$ SfmicO~CIOt.(IUJdram ........... 247 264 Wordwr .................. ....................... 122 
733 Nl1ur.lllM:cr1lsysltm$ ......................... U 373 WYSIWYG ........................................ . 
526 NCR Corporr.oo ........................ ZIZ·:tll 2&4 XtrCXII ......................................... m 
153 I'II:CttomeEiedtcnlcalnc .................... ,. 200 Xtre101 . .. ...................................... 111 
258 KE.C ltlmc Boct101Ginc • ... .. .. 17t 100 Xtre101 • • .................... W 

NEC lntorTNlloll ~MIS .. . .. .. .. .. . .. .. . • S11 100 Xtr<101 , , .. • , , .. , • • ..................... m 
5C8 Networtt PC ...................................... 412 24 7 Xtrox lma;iiiO 5¥slai!S ......................... M 
rnn n ~ Tedlnclo;'l ............................ 4 199 Xttet ............................................. • 
186 NtQ • ..... • • ... • • . ••••••• • S18 ~... • . . ..... • ............. 211 
~ tcn3pUitf ~ ............ 121-UI 269 ZeCis .......................................... ~ 

!l!1 Olla~n~ ................... 211 723 laos ............................................... H 
235 ~. .... . . ..... ...... .. ......... m n1 Zoo:s .............................. lt-71 

Onc'B ............................................ . 
12$ PaalC O;ata ProOicts .......................... 1Q • -fib R4ldtf StrtJCe (f . P1Wie till 
3l2 Pac4com~ucu . .. ............. m ~ltiW11SCrJor lnto~. 
297 Pldt o.au Proc!uas .......................... fll ,1'-fttoonll M.1tf16Cmttlt 

NOVEM8f.!l28. 1089 PCw.GAZp~E ml I 
c. v a 



SOY0-386 SPECIALIZATION IS THE KEY 
25MUt0 W"it 386 with 16Mb design on boo rd. CRN QYS: 
''Sa)tl':~ ntwe:(t product is 3386 motllefboal\l with selcet:lblc 
20MHu lld 2SMHz~ -.nd from 2Mb to 16Mb of RAM on 
board. Its 10061 unique fe:uute is a 32K ~che nlelllOfy. makins '' 
ooe of the fa.'Stest units avai I able. R<:SCOn:h has al ~dy swtc:d on 
486·b:ssed tnaclli~ ~ thai Soyo can nbint3in tl~ ted'lnt>iosteal 
lead:' •••See us at ComdcJt Booch NR8512 .... 

SOYO U.s.A., Inc. 
148-H 8th M., Clv ot lndu~ CA 91746 
Tel: (811) 330-1711 · FAX: (818) ~161 

~toO~~~~~IUQ~ 

SHOWCASE YOUR PRODUCT 
SIIOWCASE is PC '-t.lg;n;inc's new hifj.h imp;,cr ltd~it.lng 
-s«lion whtre )'I)Ur product wlltQ)ln hig.h ' 'isibility. 700,000 

PC product buycn will sec )'OUr I& page message io nttc:ntion· 
~ling four-<:olor. And us an added bonus )00 wlll reeeh-e. 

:ad prod~hOC'I and 3 number on our rc3dcr response card 
01 no Clltrn charge. 

Y(IU'll find SHOWCASE :td\otrtisins ll.ll extn!mcly 
cost-eif~tient v.7oy co aimulatc d irect respcwue llnd 

reinforce )'OUr quality image. 

C3111-800-SHOWX or 1·8CJ0.825.4ADS 
10 OisooYer I he tul ~ages of pli(lng ~ messaoe 

in PC Magazines SHOWCASE 

PC MAGNET MEANS INSTANT ACCESS TO PC MAGAZINE'S ,~~~nl\ 

W!Jl~~t~~~rvi~. ~~irn ~:: "J .'~ 
tS adminiRcrcd by CotnpuScn". SI 2.SO per bo111 lets ycu: 
• ~·nJoad ~r ol PC M~azinc's U1ilities 
• Download me .. \ from the !Vrum lillr.uie.< 
• 'Thlk to editM and columnists ="''' ,......'"'' .... ~ ..,_,.,. 
• [)Qwnlu.ad An index In PC MD~!le·s rt:rie~ 
• H:l\~ uccc:ss to Curnputcr Libt-Jr}' on·llnc 
• Search for bxt ar1tcle,; on·line 
If ~u h3\'C D CompuSCt\'C ACOOUOC a.od ""~I 10 CfiiCf 

PC M~t. slmpl)' type GO PCMAG .a the ! prompc 

or call 1212\ 503-5108. 
Orllf ~7 OifU~ SfR'Mf C'AUl 

SHOWCASE ADVERTISING INFORMATION 
PC Mapioc·~ SHOWCASE l1 the new f<lUI'ookl' :Jdverti~ing 
scctiondc\'Oted co promotingsi~lc prodlk."U to the PC mad:ct's 
n)()!.1 powerful buyerS in an excrllng, str.uegblly I<K.-ated format. 

All you have to do is 5Cnd us a four-color trunsp3rency of your 
prodlld with up 10 60 W\)rds of COp)'. PC Map.ine will pmdUC'C 
)'OUr full oolof. 1" page horizonlal ad and liSl )'OUr product oo our 
reader rc:s.pome card :u no ~ itlunal C()!.t tu )'OU. Scrll.l )OOr ~-opy 

:sod tr.:tn.~p:ti'C1\C)' co Robcn Clatk at I Park A\~nut, 3rd Floof". 
New York. NY 10016. 

'l'he price Is S6.67.S per lnscnioo (chrce lnsenion minimum) 
~nd fn;qucncy discoums are uvnil:abJe. 

C:sll 1-SOO:..SHOWX. I-800-82S-4ADS or212-S03-5115 now 
to disco'~ the full adYU11~cs of PC M~ine's SliOWCASB. 

Ad ciCtSiog.s: November 17-J:muary 30 lsl>1JC 
December 1- Februa..ry 13lssuc 
DcQcmbcr 13- Fcbruury 27 l~ue 
Jaooar)'2-Mardl 131ssuc 
J.1ooo.ry 17- March 27 Issue 

~'""--

~-. 
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After Hours 
Products for the> Leisure' Side nf P<'rsmwl Cnmpwin~ 

Vette!, from Spectrum 
Holobyte, Puts You 

for tw;agi~ n,:ftt' :.~jpin-t n ton: 
(CU.IIJIUll'r•t.Jn\~'11) ~92gsf 
4. a tl.Nt) C:oo~U:h ( f"UIK.'Ull.'\'\1 
" (\\lll-IU.tl • · ),l'tt ctllrf of a dibtl· 
t n~duuol h:uark In a Fantasy Corvette \VIa-h r.-..'I.'UU.~ 00 )llU :dx»e 
"ithaJithi'JIU"~I !NCIIIC. \'t"tlr! 
n :a .Hiuf· r.u:m~ ~imula.tor. It 
tnOI-:t' )OO :u~ )Wf h:tJd loot 
0 11 the utlk"fwi~ placid MJ\'Cb 

of Sal\ Franci~'O Armed " 'lth a 
map oft he d l) Wlll it-. tfw•ron). 
)OU C'an \\ 1\' ~\'~ ~~00~ any 
o( four (IO)'il,lc cOO~"). Yw 
ll<l" I 1hn'u~h tlu11y llll\'ct~ alon~ 
crm~ hiJ;t!wnr-. ~ 0\ff city 
brid~e~o. On the~ toor<.e,, 1~ill 
1<. U' \lll~bfc tl\ ~~'\1 

lr 
Spectrum llolob)le ha.~ com­
bined the C"Clm~'1iti"c thrill of 
P<'lll' P(ISJIIfNI. the: drivinj! rllnl· 
kll$C of TrSJ f>riw·. 11nd the: 
door-sl.1mminJ •peed <If a 
N,\ SCAR Win.'>ton Cup r¥"<". 

1he ~ult i~ \'tt,..!: T1tt" S1ru1 
Rnn• Simufmhm TllrlXt}llr Sm1 
Franrit.rn. a $-l9.9S •trctt·mt· 
ing progrmt lhat brill£~ out the 
~JI(cddc:nlOtl tn :my car cnlhu~i· 
Cbt. 

v .. uc-' oH~t!! the PC drwct .1 

wide ~ of clas.'lc C<H"-ettc 
u.ooet For the cimJd. Lhcrc' • 
tocl Veue. with ib 24S·bhp 

3SO C.: I L> cn~iot. L>mltl~ the p:!· 
lb..~ fout~ SIIOfNilJC. wtdl 
ib ~oct.:. -up~ oon~-r. )'OU11 
be propelled oo~~on Lhc rold a. o 
rn!s.My I~ mile:. pet how'. max. 

If yO\I"H· f*i.c:d )OUI Sl)• 
C1:rin ubkt~. you rnisht cry ~ 
ZRI. lb ~lfl l49 CIL> ctl­
t:mewlltUII~~otnd~roundthc~<l • 
~ u:uhmb.,loo h> the tune 
of 7.200 rpm fot '' top 1~'\1 of 

I 110 tnph. l 'he abtllt) tO~ hoot 
l'eiO tO 6() in 4.2lo0001ld' IIW.C!­
you at teast C001Jl(titivc. 

Ju~ .OO''C the ZR I ts n C~ll· 
n\\;t)' ··Twin TIJI'txl.' ' roncciwd 
by the Call~w:~y ~:rc:" in the 
otherwise ~Aid 1t.lt<: of Con· 
~icut. h1 twin air ('1tmps 3lkl 
:2 bbrroche 7.R I ~pee nnd hump 
the: top :>peed 10 19 1 mph. 

0( CO\INC, if )'OU fi\'C by the; 
rno4to "c' ccss t< 
~...;t," ~'()U will 
in~i't upon the 
"S~fUT).T:· 

Alw ~ produl:t o f 
the nud gcniwo 
:&.a Callaway. the 
tWIO turbo~ in lhh< 
momh:r :arc more 
tlan j~nt h~ir dri· 
CD. Pumpill$ 891! 
bttp out of 1b .lSO 
C.:ID engine, tluJo 
hoi roc:kcu al011g 
Dl a IOfl ~cd of 
!."i4 mptl. 

Ju_.t so you 
don•t ~ct bon:d. 
Vrur! lcb you ~It 

V~ters 

excell~t 
graph tea 
Include 
reali~le 

views of 
C)Owntown 
~ 
Fr:tncasc:o. 
You must 
avoid otner 
cars as 
well as 
~~li$1'1S. 

\ m d ha~ 
('(IR1tdcrnhle c:.u. 
na,.: (l<ltc:ntial A" 
)Ou sc• barrchns 
lkl\\n cit~· \li«t' 

l'f aero-.< the Oay 
or Colil-'11 C.Uc 
hrid£C'· unwittins 
p.~tH'.lllpbJ 

mto your p-.~ch. 
au~. trucl .and 
~ ·OlO• rr~ car~ 
11\!)1 nW.c )OU ('bJ 
fut \11~" fOICI\\'11• 

IJOO .11> )WI~ 1~. 
1\l'll\.e, ~ ~\\o.'f\'e 
uround thoo.-n1. On 
lb.: hQ;h~~)W11 
n.'GJ IU C1llltmJ \\ ilh 

Aln«<g 1M 
Colvette 
mOde It 
oHered In 
V~elb ehe 

SledgftA III•• 

ttunnln•l' Mlll tistu-rnliu, turm 
a' well ..,. nch<r ~cllidc'-

~<11 un.1ytt1p~thctic to your 
Jthj;ht. Sp«1r~am ~;hon )<IU a 
"'flotcc nf th.m: drh ins mCll!..':s: 
Tr:tinee, Roolie.~nd Pm. Tr.ain­
~ nrc immune to the: dumngc 
t'llu~ by hittm~ ~hd ub~'ct'­
lllkl ~wronly real wurry j, ' ' :a)· 
lfl~ <lUI ~··he bo)'. C<llli~~ lkl 
'low )~r cc•r down, hoiAC:\'ef 

;\<~ Rookie y~XJ n<~Cicc tlw 
~olli~iOth dnmaj!C )Wf \'Chicle 
in ~ pr\~i('CIIO )~r ~r«"d 
.a: imi'IIC'1 You arc: olo;o whj«1 
to the llllcntion• of th< loc:~l 

polll't' (11 tltC:) l ' :UI catch )OU). 
ll'lc nte11 tn blue 211: mU«' than 

~NES 

al 



·yep. I ~-it. I w:u then: m 
pby H:ud&ll u.H 

Ull! Om Lsnoc» pnfca 
g:a~. ,_. Hard&llll- d tx­
n:rncmbcJ~ u ;a m:!csulne. A 
grc;ac C~aX~mplishmt:nt sn ru.te-
bill~ 
The~ Ha.ni&l1! 

sundsume~~·~oom­
puttr bo~baU game ol .. llmt 
And true 10 Ia< hc:ritai,'C. new 
HardBaltU 
captun:s the 
~ol 
t.h.e n.:mon;al 
p;asrimc:. 
You Qll 

lllm06{ 

tmcU lhc 
f~(\11 

~ 

• 1tness 

:uld oiled lathe: :u the 
mmpc.ucri:.cd ~~c( 

summer sprint 
=sch.e 

duunond .. 
&u 

H()'fd&lfll 
psbcycnd 
d-..e dJonl.c:ss 

g:amrpby :uld 
n::slism chit made i~ 
~ f:unoo1. Hord&ll 

II c:lfm more.. Much more:.. 
Mort/rllr.-.tJ (j ern!~ 

So c-.ldt ®-.rl8 a1dl ~d double 
pUy loobrn.JF ~~=ooth. 
~ /cuturo Ulr raJ 
~u toiSchalt~ updated 

md S1DC'Cd &om at-b1t to at·b:&.c 
~<~dg13m~mc:.1V-Iila: 
IIUI:U\t ~Llrs 10 hdp rdn~ )~r 
~;ab:S( momc:na.. ~c: pby, 

It ~ 
....._ ,, 

~ .. 

~-I 

~ .-~· 
II 

rllllf< • r a r r. . 

•·htn: cYnY wln bnrl6l'o you 
dater to the ptnnanL 

Mcnn¢OON. Shou)d \'OU 

4tt3l v.ith tWOOUi l Atttmpt 10 

CIRCL£1\SONREAOERSERVICEC\110 

!** the rut\J'I(f oif ac $C(X)I\d? 
GetalUQtlt in a n~nd&.om? Shltt 
chc ddcnse for 11 d.cAd puU 
hlacrl &~ ma,.n have OJ>' 
tlom. So do you. 

Ancl ~~ SC~epon 
the twf of .even familW bl3 
~ balparb. ~OUt 
01'1*) the fltld &om 1M~ 
1V6dd ~-n.Cra~ 
)~r \'C'f own dytWCy wid! till! 
ll:.zm ediux 

Hanl&/l U is In a b(ue 
by iud£. And btunaody krcur 
gnnddilldn:n. 'III'C ~ CD pby 
ir in ~prime. 

How co order: Vail your m-­
Ille m*tor call li00-2.4~7144. 

\rrr.• \nr'" 
r\LL~l.r\LIL 
~bcstla~l~~ 

Copyrighted material 



After Hours 

Vette! 
OClfmHJED 

hapJ•ytown~you upatid:et(or 
111)' of 11 plelhoruo( lr.lffiC Violll• 

lioo 
If ~~·~ n::ally 'ood ond 

rour family name i$ Waltrip ()( 
r•cuy. )'00 mlslu uy the Pto 
mode. Be w:srncd, ht>wc'--er, you 
will wu.tch youz c.v dnintegrule 

C31l' t keep up with tiSCI(. I ~p.!nt 
:1 g()Od portiOfl <Jh bridsc crou· 
ins ridinJ nn a s;olid <c:a etr hlue 
when the gruphic:s mnruttet f<1r· 
g.ot to swhcll the btrdgc bad ; on 
aftcr a eo& I i~on. On Ml)lllef ode 
throush hell I wa:c ausht bo:· 
001111 I~ ~heels of 0 tl'l)l;t~ tr.Uicr 
115 itmn blu:k 11nd fonh ovc:r my 
S~ecJi<:N.mmcr until I ~witched 
the computer off. 

But tl~e:SC arc mir11>f. lnfre· 
qucnt prol*nu. ( l loggtxi 46 hotJrol 
on the pnc and fell vk1i ll'l 10 

V~rt~f depiCts the GolcS&n Gate BM9e. along wtth a 
number of other familiar sen Francisco landtnartts. 

around )'00 as you forgo better 
Juctsmenund bounce off o( oc:her 
muturbt:s whikl uyins to take :s 
~'C llwildlt»ck Ill 2S2 rl'fft. 

Vl'lld ton.~litcrllly ~istic:s 
w ith iloc COOlplellity :tnd allen• 

cion to detail. Sp<:lCirum ghoc~ 
you tt 4imullled 3-0 environ­
rnent 10 lntp~ss on you cblt you 
are dealing with solid objeru:. 
No m:mer whkb c:u you )CJecl. 
you cun rWl 11 wil!l catber M 
automatic or a m:uwal tr.m.~mi~· 
,;ion.. 

J\ fOfV<·aro view throuah the 
winmhidd i~ the derauh, tKlt 
you c:un toll$lc between ten and 
righq mirTOrS and m11iN.Ain a reM­

view mlJr()( djS()I~ (drive roo 
.slowly And yourCJ~rwill be rcu· 
ended by onooming ua.ffi<:). Add 
to this a helicopter view (wilb or 
wilhouc dash dlsphl)'), 3..\ well 
ns ..,arlable elevotion for )'0\lr 
poitu of view. nAd )'OU might 
begin 10 unden.tand the :smuunt 
or amphic\ manipulation a.<~ing 
on behind the SOCnC$. 

Thi~ rmt>hic c;nviroomcnl i' 
$.0 complex thut it ~ometimc,; 

ooly two ·ucll incidents). They 
arc negligible wl)tn wctghcd 
agaln)ol tltc full ir11p.sc1 ur Vc•Jte! 

Hl1Ytfl8 considerw all of the 
~~ibllilit:s ~Ear. ~Ill: Vnrr! 
:I.'S :& two-pbyer s:an•c. No. bolh 
drivc:n;don'tncc:dcobehunche<l 
over a sing)c keyOOU'd. AJI )"011'11 
need is a frierKI whh a atnAI port 
ot ~ modem. :lftd you C';Ul b~ttlc 
each otbet '-'lllle ~sin~ ~·Y 
~ o-."tt yow nlOnltots Of <l'\.'t'l 

:SL'roJ..'I kin& ~'1. 
I( you like ar.< :mel lo"c 

· compe~itton. Vf'ltl'l i11 n a11me 
you m~t buy. 
Ust Price: Vottof: T1Wt SJrdO! 
RitC'o S.Yrltl~ Thro41gh San 
Fmnclsco, $49_95. Roqultes: 
For CGA vOfllictl : 7·MH.t cr 
l~llf PC Of eomp;rtlblo; CGA 0' 

MGA gr~phiC$; DOS ~.0 or 
IOJwr. For eGA \'CI'$lon: AT or 
c~1o;~AAM, EGA 
graphlc::s w4a 256K video AAIA, 
DOS 2.0 Of later. SpedJOOI 

t~. 2061 Ql~r Dr~ 
AIMntda. CA 94501; (415) 522· 
3584. 

Gauntlet II 
Moves the 
Dungeon from 
The Arcade 
To Your 
Living Room 

Here ·~ ~lieffor frm~ '>';th fin . 
gcrs mnnJ!kd 1\y thuckin~; cru~~r • 
tcr t ftcr q11nrtcr imo the m':l.de 
~amc (;tJullll<'t. Nov.•, fot nbout 
160qU'Jrtc:rs. )OOCMICl\\n Mutd­
w.arc • s Gmmtll'l II WJd pby it 
for f!Q: in >""rO'>'TIIivi~ room 

Tho!. Tlt)'l"J. ~'SlOt. 3ftd Mer· 
lin are all there. fighcing their 
w11y through moo: tlwllOOncw 
m:u~-ma.kc th::u d;t.r\. dun• 
~na (uf.&nncnlll tO~ 
cheir final rewnrd. 

As 1n the arcade •'C"""O. you 
pick 3 chorocter to represent 
you. Wh-.'tltet you choose 'Thor 
lht W~tuwr. Merlin l!lc W11.· 
at\1. 11l)r.td~ VaD..yrie.ctQue*ll 
the Elf will lk.-~ncl l)lJ \\hat 
ch:sr:tCI~i~tk~ )'<tu nt(\!.1 value. 
TIIOr. ror c-~:unpk. h:rs ~ tuugh 
llkin th:u dc0«1ll 20 p:-roent of 
h i;1 injuric:s, but he':s none coo 
~h~rp 111 tbc magic power!. dc­
panrnent. Merlin, ~ rnighl be 
exrccted, i\ top\ wi th mllJic 
but h;u. thin <tin. Elldl clw:ac· 
ta st~' with unlimited $~loot · 

in8 power OI¥J 2.(XX) hoJhtl JIOi"""· 
Heallhdirninishes with time and 
~'tlmbat :ut.d ~ be n:plcnishcd 

willt food Mil cider hKWcn an 
the c.lunsc:om •. 

Yout point of view a~ yau 
pJny Gmwrl~t II is n semi-3-0 
pcf'>f)C('th~ ofltle dw~ ~-n 
frurn above. 1llc i<:cll'ls m the 
EC>VVGA Ytr.~ion look man: 
"' le<,; like w~t 1h~y an: l>UJI· 
~~~,t-::~.._~,dm~ 

Jobbers. ~oroerers. dc-.tth. acid 
puddlcl!. at11.1 oltlcr C4U•llly ve~­
in~~"S. Tl~eer.qll~;an:n't 
~tunnins-othcrthan on the lxax 
uud thlc loiCf'e\:'n-but the) ili'C' 

lxll~ lha.n wha& wc wen: s et• 
tins 11 year or two ~st> from 
t ran.~plnn1cd nn:ude ttllnlC'· 

Tttnd}' players of Gwmtlrt ll 
C"..UI CIIJO)' CllhliiiCX-d >UWitl ( Ill 

n~tUIC)> l!lut ~uppon it). while 
IBM pill }'IS$ :R S~U;.'k wi1h n'AIIl\:d 
rumbl~. In the \'<:o.ion l pln)-e<l. 
thc:~ 's ~ rro\)l(:m when both 0 

jo)'$UCk and a lliOU~ at\: ctll'l· 

IJe'C:It:tl to tlu: computer. ~1ind• 
~pc prtMni.o; lrl fiX t)Ji\ <IUid;}y, 
and in 1he menntimc: ynu c-.an 
di~conncct the mou~~e. 

The batchinJ! ttboot Gnunr­
ln IIi~ th~t )'ll'l ( On ""'y it \\~th 
your friend~. Ur to fo1•r pill.}~~ 
enn ronm the dung:coo~ at the 
"-\rne ttme. hc:tp\n~ one art04~ 
fend o« ~ ~llld o ... 'Oidtt!! " h." 
alth~g.llthc ~eyboord doc~ t!« 
a btl Ct<twdct.l. At.k:t fc '>' frit:n~ 
nveJ, open the box. ~~nd ooce 
~oin do ba.uh:. 
Uat Pf1c:e: 081Hln'9l II, S~.95. 
~ulr-..: 5t2K AMI, 00S 2.1 
or lalef. cxJcx g~lcs. tlinoscape 
Inc .. 3'44 Dundee Rd .. NMh· 
llrook.IL60062;(312)480·1948. 
CAlli t"' 001 A{Ul~A f A.-.:s;(AIC) 

The graphics In Gscmtlet nere better lllan the u5uat 
trensptanted arcado tar~ butthoy arllfl't $late ol tM art 

HOVEA~t~En 28. ~~ PC M.A.OAZIUE IDI .. 



After Hours 

Radiation 
Sensor Helps 
Your PC Catch 
Some Rays 

Doe.~ expo.;urc t () alp~ mdill· 
tion have you worried? G;unma 
m)~ ~ )"01.1 do~~on?lf "'· ctlccl: 
oot tile RM-60 Mino·ROCll t~n 
Rodi:uion Monitor from Aw.ue 
Electn)C'Iio. More th:ul j111t :l 

toy or a tool for the curiou;(, the 
RM·60 let~ Y<'U u~ yo11r PC co 
monuor yoor $urroondlnJ!.~ fOf 
Hfe-4h~i"Jl mdi.Mion. nffooJ. 
lng you the pe.-e oi nlind thnt 
can come only from 'll(l\ i~ your 
uwn <kiger counu:r. 

The: RM 60illm:Jdeuppartly 
of h:aniw:= and pmly of oon 
w.2re. n-: hardware-on unob 
trw;i\~ plastM: bcu uboot the ~jg 
of :1 pocket mc)o 
dan-~,. 

scmiti\'C.. c~i· 
btald ~tube: 
Similar co th~ 
in cndu trinl m· 
dsation niOfllleltl.. 
A cable runnm~ 
ftOOI the In~~ 
dirn;"11)' imu yuur 
PC's par.lllcl ur 
~ri:!lpucl. 

lilc:r). The munua.l tlu:u COIDe> 
w1th cite RM·Wcootalm a help­
ful di.~ion or cxwnmm ~ 
or r.ldialiCfl in &he: hoolc!, the un~ 
nf mc.a:corc.11nd what to do when 
lhc: lnC.\'(unld ~exceed~ EPA· 
r~ommmdc:d lcvds. 

Plu,g In the 1'31diahon monitor 
:and in.Uilthc >diw;uoe. :snd :al· 
moM immed~dy ynu·n gel a 
rcxling on the l>ad.ground r.s· 
di.llion in your hnmc: or omcc. 
The ).0(1~ gmplc:~ the C!lvl• 
mnmcnl continuou,ly and aver· 
aJ!e( tile ndi.llion le,·c:l~ in mi· 
crorocntjt«l~ per hour O\'Cr the 
lcnph of 1ime you ~pocify (a 
C)~l inccrv.ll i1 S 10 10 min­
urc:,~l If the 1110111 rc:«m rwding 
cxcc.:m o predctenninc:d IC\cl 
(b)• dc:f:wll. 27 mil-romentgcm 
rcr hot•r), clle <.Clftwnre wnms 
yoo by SOUIIdifl$ an alurm. 

There arc :1..'( mnny difl'cn:m 
wnY' 10 u)jC 1he Rl\1.{)0 oo; then: 
m t) JIC' of r.ldl.tcioo h ~ill 
me.asure. Run tn the foreground. 
rt will gr.spfli•":llly \li~play run· 
ning total,; ur ionf-t.ing Ddilltiun 
Jc:,c: l~ =-~I hey arc n::ld. Run a<e a 
TSR, it willlfllictly g:uhcf r.sdia· 

60 comes with a 5a.rnplc rat.bll· 
don daa n~ gcotrull!d (ron'l 
bxkground r.sdilllion at~ ~itc: in 
~~hc:;!~em PtnMylv~~. l\511 
lei&, I <ie( it ur and lneA>.\11'\!d the 
k~ctc or bx'kttroond nd~cioo 
tn my California apannlffic. 
The~ WI 0\'1:1:1.~ OJ IM 

micn:lmcncgcn.~ per hour over 11 

period of 30 minuse~. " tc3>000 · 
;,.blc: figW'C irwmuc:h :t• lypkal 
levels of bxksrwnd 1'31diacion 
in lhi~ COUnlr)' rmae from :thoUI 

S to 2S microrocnts.c:n~ ~r hour. 
depending on where ) ou I h-e 
Md wi!Qa type of d14ellin: )'()U 

II''<: in. The RM~iscap.tbleof 
Ale:l<~urtng IC\CI' ~~~ k>w 3~ I 
mici'OfOCntjl:C'TI per hour nnd a:. 
high ti 30.000. 

You'lllincl thi~ pmduc:t par· 
ticululy u<cf\11 in environments 
wltcn: noclcot nr:mrttl~ arc 
hBndlcxl- in nuc~~ plllnt and 
mcdKnll.1borotMcs.. for example. 
You ·u also 1i.nd upplir-.uiotl fur 
IIlli the home If you're ~imply 
c:uri~;~u.' abuuc n:llur.ally nc:cur· 
ring lc:\·c:L'c or r.wiUiion in build­
ing n»tc:ri:tl~.li()il. food. or bev­
~lnadditit'n. theRM-60i~ 

' 1110: M)(l~ 

capture~ r.sw lht.a 
trnn.~mittcd from 
the rAdiution 
monitor and dj,.. 
rb)J; il in the form 
O( II ~rollin,1 bJr 
dlnn. ncC\Ir.std)· 
reflec ting kvd~ 
of ionizins mdi.l­
tlon n:conk:d for 
periods of day~ 
wtt:ks. Of even 
lllOOIIu.. 

The RM-60 
detect •II three 

Tht. RIMO ber chert dtlpllrya lontztng rMSidon !well rKOtded 
Oft' a pertod of 30 mlnutM at 1-mlnute ~ Y«MM Cltl apecffy 
OCh« Antllfv8la " you deaira. 

C)~ of ioolzing 
1'31d•ataon touncd by ooch:M 
tn:IJCtl:ll:.<; ~ b.u Wid~ 
h C'#l aiM> decect X rAy • and. 
with the .)jd of • foreect4ir filter. 
ina ')"litem. low lc:•'CI.< nf DCion 
S~ (~ lin~ ~' I pet'C)(Uri~: per 

uon dlca in w bud,growld wMe 
)OU @:'> abouc business as uwul 
TI1c :.on~~ w:um you If there 
t\ ~MI for Ill :urn. l}.ltac~urcd 
WlCJ :ctored ICilhc hard di:J: C:lll be 
rc••ie'II.W lit your convcnicnc:c. 

1'ol!d yoo ,cuto.!d. the RM· 

an anr.tcCI \'C alceuuth·c to hoenc 
radoo IOOilltOR1~ lib. ~tllch C3l\ 
clltlt SCV\.'ftl utnc~ us much :t.nll 
11rc:n't nearly ... , fun to u~. 

FIX 11 re:ll lohcxk, hold the 
RM>fOin frur«ofa 1:1ntemmatd: 
of lit.: type th9t a.Jl be hoosl•l •n 

ony C111nptnt;scon:. Mo)llllntem 
rnanoo cuntsln qua.ntities or 
thorium );lilt, 1 hitthly nwliOIC­
Ci\'C rNieri~l lllat OCCUI$ in na-
1\ltc Readiop will $01110 lt\'<:ls 
c:'cwchng 500 microroeru~ 
p.'1 hoOt. a ~lear indtcator tN1 
1!1i~ l"Clntmon household item 
~tldn't be cre11ted li,g;htly. 

Among PC h.'lrdwMc tnd 
r.oOw11n: prod~. the RM-«) 
i' uniq~ in llWIY r~tl. hs 
mlll\t nO'Rble di~inaioo may be 
thnt in the vc:r)' wom caso-in 
the C\'Cm of nil" lear atlaC'k or nu· 
c J(.V Ol bbaJ>-~t i ~ tllCc!rtt prod· 
uct you \lo't)(l't wam 10 be wath· 
001. 
ll.t Price: Rl.6-60 -.llcro­
Aoentgen Rad:atlon MoNtor, 
$97.50. Requlras: ~r.~U.l or 
sorlal por1. DOS 2.0 or later, 
2561< RAM. praphlos adaplet. 
Awwv Elecclonlcs. P,O Bo._ 
4299, Wtlmr~g~Qn, DE 19e0'1; 
(.302) 05S-3800 

Streets on a Disk 
Gets You from 
Here to There 

"Oc;u, didn't the Smith.'< move 
to vr.atlt Street'! IIIIYC yov ;Jrl) 
hka whc:r~ that i." md wh:u tbco 
~~ driYiOJJ 1\)UIC: be?" Sounds 
like :t q~tion )Wr PC $hould 
be ublc: to handle. Penonal 
cumpulc:-D arc ~uppn~ to be 
idc:al rnr cntnc:hina <b.ui, aftc:J 
ull,llnd ~n:c:t ond addrc;s maps 
rcprC)Cflt f-Olk> of tbta. 

Ttlltlatsooally. huwc•-cr. C<Jp· 
tlllt witll l<UO:h Wta 1\:(jUin:d lJ 

IIHIIIt(rJ.flt..' ur Ill ~ :I IYlllU • 

t:OtiiJ)U t~'f. !:Jut llll•·ar~'\.':! m PC 
tcc:hnol~ und a~~ pro­
~ram t>.Aik:d StratA m1 o Di!t 
from Kl)nlb Engineering tw"e 
J'lUt\:1.1 d ty l>ln:C:b within n:a.eh 
u( :t well-equipped PC. 

The b.':a•it- fKtll!7liiTI rc:.¥k map 
lite.' ;wJ di~rlays cbern on a 
~Jphics adapter (CGA. EGA. 
or HM."Ulc:i: VGA In EOA 
l"fnul1111on 111'0fb fi1..:).. You an 
dlspby a nllpcna bg;! ~. 
all of Manhllllun.. Or you ""n 
mom n oo 111'1 W'C'.& uta few 
hklc~~ You CWI $CUrch for an 
:a.rc::t by t>lrc:et n~amc:. fuJI acld~s.'S. 

CONTINJES 
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THE BEST COMPUTER POKER GAME AVAILABLE 
While games come and go, skill 
card games remain a favorite 
fonn of entertainmenL The card 
game of choice in the world 
today is poker, and of course, 
it is my personal favorite. Our 
version is the best 
computer poker game 
avaiJable today. It is a 
great way to rustle til> 
a quick table. Let it 
become your 
personal partner! 

... Amarillo 
Slim 

AMARILLO SUM'S REAL 
POKER FIVE CARD STUD 
plays and teaches. Match your 
skills against 3 tough computer 
opponents. Ask the tutor for 
advice. You control stakes, 

limits and table positions. 
As you play, your skills 
are analyzed to help you 
improve your game. 

Easy to use sophisticated 
features make it fun 
to play real POKER, 
the most popular 
card game ever 
olaycd! 

CIRCLE DSON REAOEit SERVICE CARD 

AVAUAHLE AT YOLR 
l.OCAI. OEJ\ I.ER 
or order directly by calling 
1-800-52 1-3~63. $49.95 plus 
$5.00 shipping/handling. 
IL residents add $3.12 tax. Allow 
2to4 weeks for delivery. Dealer/ 
Distributor inqujries in\•ited. 

Equlp!l\c-nt r~1rlred: 18M PC or c-patu.. 
CCA, f..CA 01 \'CA ~Ott:&:::· IBM b 
1 TnodcmArk(lf llw IBM lice.. 

'i!=~I~C~~ 
····· ~ .,_f;upj ~1~~1t"60035 rial 



A Perfect Defense Doesn't 
Have To Cost Billions 

Prom the man who wrote the book on data recovery 
comes the premier software defense against data 
loss. Mace Cold offers 17 programs to help safe­
guard )'Out data and keep your hard disk running 
reliably and effidently. 

On guard with Mace Cold you ha._~ foremost. 
Mace Backup. a fast. com-enient, (ai~safe way to 
sa\'t and restore hard <llik data. Rmledy stands in 
reset'\'e. read)• to find and automatically fix the 
inevitable weak spots on your disk before they can 
threaten valuable flies. POP, our power-out protec­
tion software. can CarT)' }'Ou past brown-outs, black­
outs and kC)•boord lock~ps. And ~~cdne s1ands as 
a final line of defense against "bombs:' "viruses:· 
and the odd "trojan ho~' 

No defense is perfect if it can't recover, and Mace 
Cold provides what )'OU "'Ould expect, the best data 
retO\'efY there is. UnDekk and UnFOrmat offer 
tlawiess reco'>en' of deleted files and entire di$ks.. 
'n!xtFix and dBFix go be)'Ond simple ASCn 
retrieval to automatically ftnd and rebuild lost. corrupted 
or damaged word processing and d.Ba.se files with­
out losing precious format Information. And now 

there's MUSE, a sector editor intelligent enough to 
teach )'OU, and packed with enough recovery power 
to resurrect the "'deadest" ol disks. 

Of course. the best defense Is still a strong ol­
fe:nse, and Mace Cold gives you just what you need 
to~ )'Our system moving fast and efficiently. 
With fast disk caching in regular. extended or EMS 
memoey, quick and reliable file consolidation with 
llnFrog, and directory sorting and squeezing, t-tace 
Cold can minimize "~ and tear on your disk­
and your fighting spiril 

For all this, Mace Cold o((ers an exceptional balance 
of features, perlonnanct. ease of use. and price 
\\ilen evaluated against the competjtlon under 

eYel')'day working conditions. 
Add the benefit of having a 

company that specializes in 
recovering the unreco,'etable 
"'Orking for )'OU. and you11 
never find yourself having to 
think the unthinkable about the 
safety of )'Our precious files. 

NOW MARKETED BY THE MAKERS OF FASTBACK PLUS. 
Call for Product Information 

CtRO.EmON R£A0fll SF1lVICiiCAR0 

11200 lndustripltx 81\'d. 
B.lton Rou~rt. lJ\ 70809 

(800) 8734384. C504) 291-7221 



After Hours 

Streets on Disk 
OQflllMJCO 
Of ZIP cOtlt. 

You an al:co lo3d a file or 
places or inte~ on C.1C'b mOlp 
and sa.rch f Of them 100 ThH 1i Sl 
orpla~cunea.sily be roiled. By 
tflcludiug )'OUr 01411 plsce~ o( 
interos. you cllll d.."Vdop "'hat 
amount to penoru.Jizrd I!Ufll.. 

You an e'-en 11dd l>1n:ets or 
addrc:s5cs dtMWC ~thoo@h 
tlx:y shcukln 't ~ OC\.-d'd. bo:'~use 
the mufXi un: b.b<:d on datu !"rum 
the 1991) Ccmtn (yc~. ~ndl. 
odd, bulthat j~ 1990-the{'cl\'(\1' 
B Ult;lU C3l1 · , find rcollk nc \1 
year tm~ it hll.1nll the addft:.\~ 
now. and it lw publi'llccl thnt 
d:u:s). 

The prosrwn ~vrnputes dse 
bc::<t rQUte bet ween twQ Of rnnn: 
lOCAtion\, but be pn:pA~l for a 
wait Even oo a l5-M~l7 J86 
mach1ne ~uippcd with o math 
~.:s7-1t~ routetht~ 
cc:nlr.lii.As Angd6 too'- abuut 
IS minute:,. 

~on • Dltk u.s local mapa to plot the most 
emelent driving route to the dHtlnetlon you apeclfy. 

Slower sy~ms tlll.c loo~cr, 
depending on the procc:ssoru<:W 
J.nd whether a math coprocnsor 
I~ In !>tolled. Heu\'yu~ealh for 11 

wdl·cndo'Nl:d •y•tcm indudmg 
;a lllliC h;mJ dhk. 

You cnn prin1 out mo~ and 
roU1c dtrcctiOfl on an HP t..J<;cr­
ktCf~lbnun' 
printer. 

Lc~1 you tltin'- the pt(Yor;un 

cornc-< with dct~ail«< ~11cer inf•>r· 
tlllltioo f()( the COllA: nited S~ 
~c-cp inrntndthat d tcdJ.Itl fore he 
)lute of Cuhforn111 nlonc Htl>l\ 

<~bout S I 2,C)(K) and rutt~ to stv· 
cr..tl llundn:d mcgllb)'tc,. 

uuu 1>11 o DuJ. cJot, ('(lfnC 

"ith one ~ic- n~p of the n~j<v 
.S. r\)a(J~: )OU' II ~to pur· 

d!.a.O: CAln'lllloZJI )4."b fu1 :>fl'.'t'lfiC 

l<tt"..tlttk~. Fut l.Ob An~lc,. Sun 

Francisco. und Chi~o. mnp:s 
oC the major local Mn.-e" an: 
<~vw lll.ble fo1 SlO c«h. Other· 
wi~ you'll need one or the 
individuAl pxb~ rh"t lll'l: 

;avoilablc: for all the counties in 
ll~o: L.S. Map> rue ~l..o available 
for r:~n.<( of ..evcr.tl cuuntte).. 
~ .-c typijallly in the s 100 

10 SISO ".lll!'C· boa a sm.llllroulll}' 
lil.e Manltattllll b S70. \\11lle St. 
Lucit.: C:wnty. tlond3.. wti~lu 
in :11 a whopping S2.2 1 0. ~ 
map..l:lkc C\X'l\idcr.lhle di>k ~: 
the two we looked at 141:11: M.1.11 · 
haunn. at BOOK • .00 the \Vil<tlin: 
Corridor ~ub'ltt of Los Angeles. 
~12.2MB and SISO. 

II yuu wur" to know whete 
you nn: s.oing :md how tu ge1 
there. Strttt' 011 o Di1k n~y 
<~WCJ!I 10 yoo. 
Ust Prtco: Srrac:s 00 .:1 O.'s*, 
VGfSion 3.0. $1~ 3dd-on ~ 
at variou& pnoos. Requlroa: 
OOS 2.0 or later. 512K RAM. 
grapnlcs ad&plef. llatd dsk 
~n¢y r6Cemtnended. Klyn~ 
Er:gnc:oonng. P.O. Box 499, 
Stml V<Jtloy, CA 39062; t8051 
583-1029 

PC MAGAZIE AIMRT1SIIG SALfS STAFf 
One Park Avenue. Hew York. N.Y. 10016 

(212)503-5100 

Dltector ot Sales · HatlonaJ Accounts· RJchard MaMo 
Director Of 5ales • Telemarbting · Haney Newman 

Telemarkebng Supervisor· Ma.ryJo Boudinoc 

senior A.Ovet1!sln_g COQ.t<I.OIIOt • ~ L. Go~eb 
Mte1bsl119 COOrdinator· ysoo Oubln 

DIY!d filii· c.tJ1I ~~~~ Mllllflr 
(212) 503-5114 
Nf. W1. L, If, MM. MO. Cit, Ill, IA, II), SO. 
c.ua 
5eeollfft Dress · DISI~ Sates Repesei!Ubw 
180 N. MchQ:JnAvenue SWte 1400 
Clllc;,~L 60601 

~~Acalunt Afpas~-ub\'t 
TX. 01. LA. KS. UT. MM. 00 
Slephen Shore • Disttltl MW~Qer 
~ SdQclman • Olsttict sa>es ~estntalht 
5956 Slleny Lane Suite 1330 
Dllll.s, TX 75?25 
IZ14h~ lasa • n-Account~~IM 
1212) 503-5104 
,._...Roc*· Wntem Afvlrtla ... Mau.., 
f 41 5) 318-,5525 
CA (Sal ~sco & Nwtll),l\ OR •• 
Mle~ • DStrid Mwoer 
(415)37&-5.527 
Oebf1!Cftmi.Dislrict SaltS Reoresenu.:Ne 
110 Marsh Oft". Suite 1 03 

rmr31~94404 
lee Uno lie· Aa:ount Reprts~~nmtM 
1212)503-6129 

CA (Sinta Bamra to So. san Ftlnclsco). WY, 
lin. AI 
Ptte ~lei • OiUiid Manager 
~Moorman · Ol$1fict sale$ Rt1lt$11ttll\'t 
110 Marsh om-e. SUite 103 
Foster City. CA 944114 
(415) 378-5528 
A.dlatd Vltldervoom • St Account Representatl" 
(2' 2) 503-5041 
CA (I.A. San Dltlll 0rMte c-ty), AZ. IIV. 
II 
Dtbra HIJ$Qfl • Oi$VIct Mlf191' 
Rotrn Ko4ty • Ol$trid Sales Rc9ft$itflttlM 
DawS lynn · OisJnct Sa.le$ ~ 
Pa.- lOOn • Ol!tnct SaliS R~w 
18500 vcn Karman""· Srlc. ~ 10 
IMIIO. Ca 92115 
nl4)852-8001 
BeUI Gartenbtfg · Account ~tatlri! 
l212) 500·5040 
CMstlN L. Somntlno ·Account Repf!Stlllllire 
1212)500·5113 
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Abort Retry, Fail? 
Tilt• Li~lttt·1 .Siclt• oj Per.,mwl Campminp. 

You Should Have 
Seen the Er~or Rate 
Witll Constanr 
Ltne~u Vcto~..uy 
"ThB (AIOOh rewtetable 
optical) dnva uses hiQhly 
reliab&e constant angular 
veSoc,ty tracking. yielcttng 
an error rate ol about one 
in every 10· t 2 bits read ... 

Dostgn Fax. July t969 

\\In \\ l' R\•nt:tin Su pil'iuw. 
Of the \lac \ Iarke I 
'S12K Mao ntosh computer-external disk drive. 
and lmageWmer printer $900 (bicycle Included). 
Call xxx-xxx>. •· 
-Want ad the VIllage Advocdte. Carrboro. N.C .. 
JuneG. 1989 

Meanwhile, the Dusseldorf Office Has a 
10-Year Overstock of Kanji Turbo Pro/og 
"While Compaq's entemateonal business may be 
ahead of other PC companies most companies see 
opportuM•es overseas A number ot software 
companies. lnclu<Mg Borland have recently added 
Japan to the1r hsl ot European offiCes • 
-fnfoWorld. May 29. 1989 

•••••••••••••••• 
: WORDPERFECT : 
• .50 EXPERT • 
• needed with law off;oe e)(pe~ieuce. • 

: call Liz at : 
• 213-622-6671 • 
•••••••••••••••• 

DU1 es Include upgrad ng ollice from be"«~ rete&o. 
(Wont ad n the HollywOOd Reponer, July 21 1989.) 

PC M:rp.l~wll ~·re you sso and 3 PC flbpJMe T ·~ r we use yollf' ~n Wl Abott. Retry, Fat? Vlam•rog Don t wnte on tile 
"' Ofl(llf'lal ~I m.QN oe rc>P'tn:td m~ up <1 pho'lOCOp'J 01 U$C :l P~ It In c:;~:SU ol <lupi!C31U t:t'UI16S, tho nt:»tl!l c~ ~\1\:., W.nnt~ the$ ::W~ 
• Pat l /d.4a'llon (rewr,:able optiCal). Kurt &hum"tch4r liJrCJWJ~g disk$). Both Woods (WordPtorfcct 50). R3ndy MIA I~ (bicycle ltiCkl~l. 

1/..jl\Otl K. Payn'.cr (BOflano •n Ji!C)al'l) Canoon ~~on by em IAaclvollo 

Copyrighted matenal 



If )'<"ltr'vc been h)ktng at 
}86."00,-.ed compute~')). you 

obv1ously feel the ncc.>d for 
'J)Cc.xl. Som~:thm~ the Dell 
·~ tcm• 310delrve(l) in~pades. 

In face. the S}'~tcm 310 
has more spc.-..:d than 1.'\'\!n 
the nx~t ~tlX)I'l<.'d 386-tL..C(l) 
1~, c c:.ume to expect 

Ca:.e m porm. PC. Lab:, 
benchmark tc.':'otl!. The 310 
con.silltcntlr ouqxrfonnt.-d 
thc Compa\j • 386120e Nor 
to mcmion the IB~f PS/2 
MoJel70.12t. lc-ddmgonc 

reviewer m comment, "It's 
fast enough to bum tlw l>and 
off .1 <.bert floor." 

h)r u.s. however, ~t 
enoughrsncKenough. 

By urihzing an Intel" 82385 
C"'hl.! Memory Controller, 
imerle~wed memory and 
page mode RAi\i, rhc 310 not 
only Jch,'\!~ all th~t :.pcc.>d, 
.,Ut 4.:nUugh hon.epoo->er tO Jo 
everything from CADICAJ\.l 
to megaspreadshC'Cts to 
dm:aba,s(.-s the 1zc ot t he 
Manlutttan YcJioo., ~oes 

lt even h<l'i the umph ro 
W<lrk ~-.:,a network file server. 

TILL US WHA1' 
TO DO NEXT. 

A:; much • ..s rhc r;tcm 
310hn: to offer, irdoesn'l 
even begin ro reach irs fuJI 
potential unnl after wc'vc 

heard your inptrt. 
fur rr' only in rhis way 

that we're able to custom 
configUre every 310. To give 
users exactly what rh~ need. 
No more. No It;!: . 

LX> you do~ lot of pn."ad· 
·hecrs? There's nn optional 
lntcl80387 orWEITEK 3167 
mAth uprt.X:cSS(Ir available. 

Scurnge? 'thu can have a 
40MBharddlllkdrive. Or 
chooM: a 100, I 50, or 
322MB hard drive. 

The System 310 comes 
tandanl with I MBof 

RAM. Want more? We 
can confrgure up to 8 MB 
on dle :>y rem boanl. Soli 
not enough? 
~em add anodlCr 

8MB by irumllirlg a hrgh· 
:,pt..:>t.~ memo!)' expansion 
board. 

You c<m even nm your 310 
allt:ith<:r A MS..tX)S: M!:>-.·OS/2 
or UNIX•S)'Srem. It's your call. 

ll'\e same holds 0\Jc for 
monitor.:.. 'tbll C\1"1 cll<>t.)l,C 

l)C!tWccr'\ VGA Monochmme, 
or VGA Color Plus and Super 
\GA. for high n!wlution color... 
ur played un <l la'b~r :,ercen. 

lllC ('Oint here Ill th.'U when 
you order a Sysrem 310. you 
not only get a 386-00s...-d 
~)·~em t.hat' mcrcdibly f~t, 
pc,..,.crful and \Cn..'ltilc, bot 
incredibly per.:.onal as well. 
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"You will have to look fru 
and wide to find a better 
price performance packag 
for the power--user lurking . .d " 111Sl e you. hmlA*'.J~H. I9«1 filfdl</ul~tc«'f'l.'lXfu..l <t~<~" 
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