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COMPUTERS 
AST SPECIALS 

DI. ... . . . . CALL CDW'" Mill 390C. . ... JN STOCll 
Mill 140.... ... FOR AU Mill 3150C ......& READY 
Mill 300C .. . ....AS! Mill 38&25......lD SHIP 
Mill 3"°C .....PRICING Mill 38&'33.... .. CAU 

WORKSTATIONS 
A.ST 105X .. .. .. .. . . .. .. .. .. .. • .AU AS! 
A.ST 386SX Model 5/ Mtfll 4S .. . . . . . WORQTATIONS 
A.ST 8rM .. .. .. .. .. .. .. .. .. .. .. . .. . IN STOCll 
SAMSUNG PC TERMINALl286 . . . . . . . . . . S105UO 
EARTllSWIOH 'l<O or 286, Altntl or El!lemel . . ..... CAU 
~ 

P9100J. 12 loliz ......Stltl1' P9!lOO. 12 Ill! ..... ..StllU6 
P9100J. '° llOll ....... 111U1 P9!lOO. 16 Ill! .......13A.1' 

IBM PS2 
Mill JO. 20 Meg ..11&17 MOl 555ll . JO "'°II · . S289U9 

MDL 10. 40 Met ... 3341.15 Mill 555X. 60 Meg .3171.39
::: ~~, ...·.~ ::: ~ ~~-.·:= 
Mill 30286. 20 Meg 1t2t!O Mill eo. "° Meg . . . 4314.40 
Mill 50Z. JO Meg .. 2111.75 Mill eo. 10 Meg ... 50H.37 

all9'Ma'" 
286. Mdl 1 . . . •. S154U5 386.25 !IV. 11111 llll Sll95.t9 
286E. Mill I . .. . lltlBJ J86.20E. 40 Mtg .. '565.12 
286E. Mill 20 .. .. 2172~ J86.20E . 100 Meo .5664.Z2 
286E. Mill <IO • • •• 245141 Pon II . Mdl 2 ..... 1151.10 
386. 20 MHz. 130 . . 571Ul Pon II . Mdl 4 .. . . . 2697.42 
386. 25 Mlt!. 60 .. 5UUG Pon UI, Mdl 20 ...3495.15 
3865. M<I I ...... 2324.41 Pon Ill. M<I 40 ...3"05 
3865. Mdl 20 .... . l713.12 Pon 386 Mdl "° .. 5421.24*'·lltll 40 ..... 3112.&4 Pon. 386 Mdl 100 .66U.14 
386.251111.1111 1' -~IBA 
1'1000 ........... 1657.15 T1600 .......... $3231.50 

T1200. 2 DIM . . .•. 1454.114 T5100 . . . . . . . . .. 4238.71 
T1200. 20 Mog ••.. 115l.1G TS200. 40 Meo ....4143.12 

=:::::::::::~~~~ 
WYSE 

Mill 210ll ........ '"5.SO Mill 2214 .. .. S1121.JO 
Mill 2112 ........ 1271.211 Mill 3216 .. .. .20I0.31 

DRIVES, TAPES & CARDS 
FLOPPIES, DRIVES & TAPES 

COHNER 40 Meo i 110 Met ..........."45..29 / tt5.111 

GfNO.UiO Mog Ill tape / OIL ..,. .. ....llUO/ llt.11 


=1~~l:i.:te;· : : :::::··::::: :::=: 
ICMEGA 81441. . . . . . ..... . ..... . .. 9tU5 

!OMEGA 8144X .. . . . .. . . .. . 1299.141 
!OMEGA 8244X .. .. .. .. . .. .. .. .. 1990.2$ 
!OMEGA 8120X .. ...........................992.IO 
!OMEGA 8220X. EX1emal 5V. • ........ .. .... .. 161UO 
1RW1H 20 Mi 41 11 1- TO,t........MIOi 539.20 
MOUllTAIN 4'40 lnl./ 1111•......•.. . .... 315.JD/ 557.75 
MOUllTAIN 150M - ....................139lJ9 
Pl.US Posspor1 20 I 41 ................. 41!.10 I 57UI 
Pl.US 20 & 40 Systtm Kil ........... . .......419.l'S 
Pl.US PS2 MC S= em Kil .................... SM.51 

~~~-~ .'.........................661.55/~ 
WELJEC 5 External Aoolly .. .. .. .. .. . . . 'llII.n 

MINISCRIBE 

MIN-$<25 . .. .S23UO MIN·3085 .. .S72UO 

MIN-Mlll . .. .. 2tl.15 MIN-li085 . .599.52 

MIN-JOSJ . . . .. .. 461.52 MIN·9380 . .. .. 1159.51 


SEAGATE 
SEMOATE 21 llq ..SUU I SEAGATE ST-251-0 .1344.51 
=~~·::= SEAGATE ST-251 ·1 •.. 371.23 

STORAGE DIMENSION 
Al'155E . .. ..... S11SOM AT-6SOE .... $5850.50 
AT-335E .. .. .. . . . 2420.21 

HARD DRIVE CARDS 
PUJS DEVELOPMENT 20 Mec;i .. .1539.21 
'lUS DEVELOl'MENT 40 Met . ... 177.IO 
WESTERN DIGITAL 30 Mec;i • ... 319.37 

MOST ORDERS RECEIVED 

BY 4:00 P.M. C.D.T. 


SHIP SAME DAY 


l-330 4.n110 MHz. ll40K. 6 Sloll, BulH· 
In CGA. DOS 3..3, Enlllnotd ~ 
S·33G, 1 Floppy , .......... ...$7~ 
S-330, 20 Mt1)141J Meg .. 994.15111119.52 
MSCll(f~W Miiz. I Slob.WHY PAY 2SIP!C, -., EGA, DOS 13, &Ill ~ 
S.550, 1.2M Aoppy .. .. .... .. $12211.45 
5.550, 20 Megl40 Mtt .156UIV1695.4li 
l-IOO, 311120 MHz. I Sloll. 1 Mtg, 1.2 & 
720 Floppl11 
S-800 .......... . ........ ...S257U9 

HOO. 40 Meg/80 11119 .2990Jltl3280.00 
HOO. 40 Mtt (21 ms) .... ....3050.50 


RETAIL? 
CDWru$1tt1 


For ls11 

EPSON 

~::::::.:::c~ l8miiu·..~~ 
FXB50........ FOR HST L01050......... READY 

FX1050.• .. .. PRICE MR Ul2MO .. . ... . . 10 SHIP 

CDW'" - Ill cut llleol lttdon oof rlb­
N£C 

P2200 . . . 1344.65 PS300 . . . $6IU3 
P5200 ........... !iOl.12 P960XL .......... !039.24 


llilOOl\llb:X by Kodak 
150P/ • .••......•.•....•....... .S3D9.17/ 475.17 


TOSHIBA 

321~ .......... 146US Expresswri111 311 .. S3n.16 


~l~ . : ::: :.: ::::2& ~i~1~~~ 
brother 

M-1724L .. ... SSll.lol M-1709 .. ... .1314.47 

HR20 . . ....340.60 HR40 .. .. .. .. 621.12 


OKI DATA 

ML 182 'ilr!Jo .•.. $234.41 ML 321 ........1479.21 

ML 172 ........... lH.15 ML 390 ........ 471i.i1S 

ML 18218M .......232~ ML 391 13UI 

LASERLINE 6..... 1292.69 ML 393 .......195.IO 

Ill 3211 .. .. .. 329.61 ML 39J ColOr ..... 1067.50 


PANASONIC 

1124 .. .. ....... 1339.11 1592 .. .... ...... $412.44 

1595 . 4S3.4S 3131 ............31&.30 
1180 ..... . . ...... 113.15 1524. ............ 562.10 
1191 ...... .. ..... 232 .12 CAU FOii ACCESSORIES 

ecmzEN 
1200 .. .. .. .. S1tO..M 1800 .. . . • .$114.11 
MSP45 .. . . ... 316.51 llSl'55 .42&.51 
MSP50 .......... 3114.10 Prernere 35 ....... 515.17 

ALPST 24 
... • J W;'j';ii((:'i i};f ...$342~ 

BROTHER HL.S. . . .. $1135.JO 
H.P WO< .lei Model 21110 ........... 1l!IU5/ 2135.JS 


~=.:::::::::::::::::::::: : :::: ...=: 
m~~1 1~.::::::::·:·.:: ::2~
11an=·o;Pl"' ' 3•JJ ;toI3H fiR1
INTELNxtvellolnl ............... .... . 

INTEL lnlrool1l 3116/PC .. • . .. . .. . .. lilt.53 


~m~~::::: ........ :::::~ 
:m-~ ZW~:?o -.·:·.::-..·:1~;~1~ 
INTEl 80387-16/ a.l·ZO ..............39U9/ 465..15 

llITTL 80387·25 / - -SX .............5CU2/ :llU2 

WTEL 80387·33 ......•................... . . 57UO 

INlfL 80C86-A . . . . . . . . . . . . . . . . . . . . ..... 395.SO 

I (! ;!.' 11 : 0\0 
WYSf. 50. Amber "' c;,..n .......... . .......1373.AO 

~~/~~- ........... :::::.!ruii~~ 

WISE 99GT .. . . ..........39.U2 


PLOTTERS, DIGITIZERS 
& SCANNERS 

COMP\.ITT fax 9600 . 1399~ SHARP f().220 . Sl5UI 
OU!DIWI Jl'fn !l!OO Ill 527.65 SHARP F().300 ...•. 11n.10 
OU!DIWI Jl'F11 l'orUI* 32U5 SHARP f().330 .... 1085.70 

SOFTWARE & STARTER KITS 

En!Jy-lMI 28ti St>rte< Kit. 4 IJseB ............ 142UO 


~~i:6s.5= ~i~su_S<f'S :::::::::: :: ;=:
N<MLL SFT Ne!W>re Vl 15 . . •.. 2986.60 

N<MLL NETPRO • . .... 1120.SO 


INTERFACE CARDS 
3COM ETHERL INK ............... .. ..... $417.29 
AACNET PCl10 LANl>oinl PS2 . . • . . . .539.40 
AACNET PCIJO LANBNnl . . • . . ... 1M.27 
ARCNET PC220 LAN8oal1l .. .. .. . .. .. 119.SO 
ARCNET SMC 16-811 file SeMr 8d ..•437.56 
AACNET SMC 16-Bll l'loillslabOn Bd . ..... . .359.25 
ETHERNET lnllrtace Conneclor (NE1000J .. . .298.90 
ETHERNET Plus BNn1 (!or 28ti) (NP600) . . . .. 635.35 
G-NET lnler13ce Carll wI cable. . . . . .. 219.52 
NOVELL NE2000 ............. .314.15 
THOMAS CONRAD 6042 . . . ..... 129.Z2 
THOMAS CONRAD 6045 . . .299.11 
WESTERN OIGITAL Eillemel Canis .............. 249.10 

ACCESSORIES 
ARCNET PossM! Hub . . '74.00 
AACNET Ac..... Hub .. .. .. .. .. .. .. 395.10 
AACNET SMC \Jrt>o Kii .. .. .. . . .. . .41.15 
AACNET SMC Ac1rYe Lrn1r ...................2".70 
THOMAS CONRAD 16 Port Hub. . . . . . . . .... 114.25 
THOMAS CONRAD 8 Port Hub . . . . . . . . .... 371.65_l IUptOO!t.
Elllemel lermrni!OrS .................... . ..... 31.SG 


EVEREX 12008 /2- ...... .. ......... $17.I0 / 114.15 
EVEREX 2400 Exl / 241111'$12 . . . 19UO/~ 
INTEL 2400 lnl 12• EJI. .............. 141.75/llU4 
PAC!<AAD BEU 2400 lnl/2- Ex1 ••..•. 161.15/ 111!.22 

HAYES 
HAYES 1200 . .. .. S27UO 24<QI . . .. ...... S37l.4S 
12008 .. .. .. .. ... 2l9.20 24(XJ'$2 .. . .. .. .. 317.15 
2400 .............~-- . IOS.70 

IJl,~ 
Coones 1200 . . . . muo 1211 - 1129.11 
Counes 2400 ....... llUO 24<QI .. .. ....... 191.71 
12008 . . . .... 10U5 - HST MUii 

'MH7 MEGAl-ERTZ CORPORl'JlON 

2<IOO b' ZfllTH .....S157.11 1200 b' <XllWl SU ..~ 

2400 1>- IK ........mll 2<IOO a ~ .... 113.1' 


BATTERY BACKUP & SURGE 

AMERICAN 


AME·120<MC . . . .. S92t.45 AME ·520EX . ..1441.41 

AME·330lCT . .. . . . . 211.n AME-BOORT ... 191.19 
AME-4500 .......395.12 

DATASHIELD 
500 wan ....... 1555J15 55100 . ........S717.IO 
800 wan ........m.se 1200 wan .. .. . .112.75 
s100 ... 5t.55 6 Oitlle1 S..rve ...... 27.45 

DURANT TECHNOLOGIES 
BPS-300 .........S330.10 llPS-550 . . . .. .S49U5 

BPS-500 .. . .. ... 465.11 BPS-1200 .. .. ... 71U5 


TRIPPUTE 

IC- .. . . 1341.58 4 oulltl . .. .. S 44.25 

BC·1200 ..........MW l.C-1200 . .. •151.15 

BC·2000 ......... 11/UO l.C-1800 . .. 1 ­

MISC. & ACCESSORIES 
A-B SwrlctrlnQ Borr (par. or serial) ...... 131.15 
llASF 5 PICI ol 10 DS/00 - 39.00 
INTELLICOM Long L"1l< • . . . ..• .. 12'.70 
KENSINGTON MIS!erpiece . . . . . . . .n.n 
KENSINGTON MiS!en>lece Plus . . . 123.40 
KEYTRONICS 5151 18M or AT&T . . . .... 141.15 
XEYTRDNICS 101 . . .. .. .. .. . .. .. fl.15 
5TH GEN Logical Connect>on 256K/ 512K .447.n l514.36 
EleclronM: 4·Wr-/ S'NitchDox . , ..................94.U 

XT Power Su,piy 150 - ...... mlD 

~ NOVELL. 
Etlry-lftOI 216 s- tit. 4 Uun ... S42' 
~ 216-111. I UU.. ....19! 
llOVEU 211 SGl!nn V. 2.15 ....... . 193! 
NOVEU sn N- V7.1' ......... 2911 
NOVEU NETPRO .................. 1121 

SOFTWARE 
VollRDPERfECT SD SV. / ll'I... . .. . .. SZ2t..lll / ZX 
ASHTONTATE dllase Ill + I- IV ..... 424.DG / '11 
ASHTONTATE Muttrmale AdvanliQf II. . . . . ......211 
lDTUS 1-2·3 514/31\ .... . .. .. 29U5/3115. 
LDTUS 1·2·3 I/mm 3 • . .. . • ........ 337 
ANSA Pmdorr 30 .......................... 439 
BORt.AHO au.runIs ... XICk + • .. .. .. 141.52 I m 
MICROSOFT EXCELL/ WINDOWS 311 . . 252~/ 129 
MERIDIAN Carbon Coll\' .. .. . .. ...... .. . 111 
SYMANTEC O&A .. . . .. .. .. .. .. . • .. .. .. . .. .. 217 
XEROX \ltnlllra Sol!Wa!! Ver>i0f1 2 0. .. .. 479. 

MONO MONITORS & CARDS 
CfJN'• cclor I mooo t.n llllp ...........U9.llO /II. 
HERCULES'" color I mNO C.- llllp ..... 141.141 f/'I. 
AT&T MonodV'Ome Moniroe . . . . . . . . . • . .. . . 1n 
AMOEK 41~/ 1280 .. .... .. .. ... 14utl m 
COMPAQ Mono / VGA Mono . . ...... 177..IOJ tll 
IBM PS2 ll503 .. .. .. .. .. .. • • .. ...299 
GOlDSTARArrtre! .. .. ............14 
NEC MfrnoVnjrh .. • .. .. .......1211 
PGS MAX 12E / MAX 15 ..... lll.401 2'1 
PrlCKARD B£LL Green Ill ArOOe1 .. .. .It 

COLOR GRAPHIC MONITORS 
IBM PS2 8512/ 1513 .1441.40/ ­
SAMSUNG RGI Colt< ?24 
TAXAH 720 .. .. 21l 
MAGNA/OX m2 ...... . .. 259. 

VGA & EGA PRODUCTS 

VGA & EGA MONITORS 


~ I/GA mor111x .. .. .. .. .. . .. ........ $541. 
MAGNA/OX 143EGA/ - ... ll!AO lm 
MITSUBISHI 1409 / 1410....... .. 212A-11 3115. 
MITSUBISHI 1381 Oialrolld SGin .............. 511. 
NEC~ II PUJS ...... .... .............aa 
NEC .._,.. XL 1t locJi Zia 

~~L~·~.30.'.'.'.'.' .. .' 4.":'5/:: 
PACKAAll BEU 8524 EM..- I/GA .... ....... 311. 
PACKAAll BELL 8526 MuftiS\'nc . . . .........U1 
!'GS Ul1r8yilc 12 . ftl. 
PGS Ultr>S)'IC 14/li .................. 511.11/117 
SONY Multls<:an 1302/ 1313 .... . 
ZENTTN Z-1411 i2I. 

VGA DISPLAY CARDS 
ATI I/GA - 256 . .. .. . .. . . . . . . .. .S211. 
ATl I/GA VIP ...............................211. 
GENOA 5200 / 5311111 ............ .. ... .. 330..56 / 211 
RENAISSAHCE RVGA II/ IMlA I ........21Ut/ l1l 
PAAAOISE I/GA I VGA + 16 ............. 112.A I 211. 
VlDE0-7 VGA Z11 
VIOEO 1 Fost Wnte I V1Wll VGA . .. m .15 / 4A 

EGA DISPLAY CARDS 
GENOA Soper EGA Ht·Res BOO I 600 . .. • .. ... $234., 
NEC MVA 1024 ................. . ........... llO. 
PMADISE ""lo Swilctr EGA 480 . . . .. . 181; 
VlOEO 1 v.p Dtluu m 

CAD MONITORS & CARDS 
MITSUBISHI 6905. 19 tnch. . . . .... ~ 

MllSUBISHI 3905L8Q( . . • . . •••. 1135.J 

MITSUBISHI 390580K . . . •• 1791, 

SKiMA L.oseMew .. .. .. .. . .. 1AI
 
VERMONT Col>ra . .. .. .. .. 'RTI. 

METHEUS 1104 ...... 103IJ 


UJGITECH C9 Sena!/ PS2 .. 

l.DGITECH BUS .. .... .. ...... . 

MICROSOFT Mouse !Bus Version) .... 

lllCROSDfT "1- (Strlll -•J 

MICROSOFT MOUSE w/wr/ldOw$ .•.• 

MOUSE SYSTEMS (Serial Version) .. 

MOUSE SYSTEMS (Bus Ve1'10n) ... 


HIGH VOLUME BIDS INVITED PC Magazine says •••"You may find a 
2840 Maria. Northbrook. IL 60062 FAX (312) 291-1737 better deal here than anywhere else." 

WHY WAIT? CALL COMPUTER DISCOUNT WAREHOUSE™ NOW! 
SPECIAL EXTENDED HOURS Open terms available to approved credit ~-·Cn""""'­

S•les 1 JO 1 JO C!JT Mon fn 

900330C!JTS11 


Tech Support 9 00 5 00 C!JT Mon fn 
 c~~1C800)233-4426~M& 
~ 

'::!:!..~:.::.:==-.·:- s.:=:::o In Illinois FAX :;...A--.-- ~ ~JE=~§.....§!~E ..~"' (312) 498-1426 (312) 291-1737 \::··~~ I• t::!:l 9;Jil e E919 
,._ NEW AREA CODE 708 - Effective 1/1/90 
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REV I EW 

A HYPERCARD FOR THE PC 

The increased size may also account for most application pads . The tutorial but­
HyperPAD's poor performance at locat­ ton launches the tutorial pad, which is a 
ing text in the files-WordPerfect was 36-screen document designed to look 
much faster searching the original text like an open spiral binder. Both provide 
file . good introductions to HyperPAD. 

Although both the help and tutorial 
Helpful Ideas pads are little more than electronic page 
Back at the home pad, the first buttons to turners, they do show you how to use Hy­
investigate are help and tutorial. The perPAD to create more-advanced inter­
help button launches the help pad, which active texts and demonstrations. For ex­
is a 48-screen hypertext help system that ample , both pads have index or table of 
is also available by pressing the Fl key in contents screens in which each subject 

AVtJCET  
SYSTEMS, I NC.  

The Source For Quality Embedded-System Tools  
Avocet Systems, Inc., 120 Union St., P.O. Box 490, Rockport, ME 04856  

In Maine, or oulside U.S., call (207) 236-9055  
TOC: 467210 Avoccl Cl I FAX: (207) 23<H>713  

Call today for free catalog 1-800-448-8500 

heading is a button that links to a page 
elsewhere in the document. Using the 
same technique, any word on this page 
could be linked to a page of definitions 
for beginners , a more detailed discussion 
of the subject, or a list of related topics 
covered by other pads-and linked to 
them . 

You can add your own notes field to 
either pad, or you can create a separate 
pad for notes and then build links to sec­
tions of the tutorial and help pads. Open­
ing files , moving between pads, and 
building your applications are all man­
aged neatly with a Macintosh-like system 
of pull-down menus . 

An ideas pad features clip art and 
sample buttons for common commands 
such as Forward, Backward, Go to First 
Page, and Go to Home. But all the ideas 
aren 't in the ideas pad. Each sample ap­
plication is written in PADtalk, and the 
script for each pad , page, field, and but­
ton is available to any user via a com­
mand that overrides the access-level pro­
tection of a pad. 

But don't expect much help from the 
manual. Although it has an alphabetical 
section of PADtalk elements, the Hyper­
PAD manual does not have a detailed tu ­
torial on how to write your own scripts . 
The manual even lacks a list and expla­
nation of error messages. 

I'd also like to see some documenta­
tion in the code of all those sample pads, 
which are hardly mentioned in the man­
ual. (PADtalk allows Pascal-style com­
ments .) Heavily commented code would 
be especially instructive on the more 
complex sample pads , such as the move­
the-numbers box puzzle and the scien­
ti fie calculator. 

Caveats aside, I like HyperPAD. It lets 
you easily create and modify attractive 
and easy-to-operate user interfaces. Gen­
erally, HyperPAD works well for build­
ing tutorial systems and front ends for 
other software. In fact , using Hyper­
PAD, you could make life easier for 
someone learning and using a new word 
processor or database manager. 

It may not , however, offer the joys of 
graphics doodling and iconography you 
find in Apple 's HyperCard. But it's the 
easiest system I've seen for experiment­
ing in interface design and exercising 
your own opinions about the right way a 
program should work. • 

Bob Stepno is a journalist and systems 
humanist who has been working with 
computers since 1978. His master's 
thesis was on reading and writing with 
hypertext. You can reach him on BJX c/o 
"editors." 
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OS/2
BRINGS 
NEW POWER 
TO PCs. 

IBM 
ANNOUNCES 
SYSTEMS 
APPLICATION 
ARCHITECTURE. 

Promises made. 
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Promises l(ept. 



- - - --- -- - ---------

SAA is a reality you can plan on. 
1\vo years ago IBM had a vision for the future. We 

called it Systems Application Architecture; or SAA. 
We said that SAA would bring IBM systems clo er 

together. So that PC, midrange, and mainframe 
screens could look alike. So that people accustomed 
to one could feel at home at another. 

We also said that SAA would make it easier for 
systems to work with each other. 

So here we are, two years hence. Only now, SAA is 
much more than a promise.We've announced our first 
SAA appl ication. 

It's called IBM OfficeVision, and it could change 
the way your company works, even the way it th inks. 

A familiar face at every desk. 
IBM OfficeVision. 

Imagine a desktop with a self-dialing phone, 
electronic mail, a connected calendar, an automatic 
address book, a terrific word processor. 

Then, imagine every other desk in your company 
with all the same things, always there, arranged the 
same way. 

Finally, imagine several computers working as one, 
running different programs at once, just for you. 

That's the idea behind IBM 

by OS/2. 
In the middle of an OfficeVision 

screen, you'll be able to "snap-in" 
familiar PC applications like Lotus 
1-2-3® or Microsoft Excel~ At the 
same time, you can run larger 
business applications on host com­
puters, get files from a mainframe, 
crunch numbers on a midrange 
and send a report on your local 
area network. 

You'll also be able to swap infor­
mation right on your screen-for 
example, paste a graph from a 
spreadsheet into a memo. Icons and 
mouse cJjcks make it very simple. 

What's more, OfficeVision will 
protect your previous investments. It 
not only accommodates your DOS 
and nonprogrammable terminals, it 

extends their power, and it will work with existing 
office applications like IBM PROFS~ 

And yom programmers will be 
able to create compatible applications 
for OfficeVision, thanks to SMs open 
architecture. 

To be delivered over the next 12 months, 
OfficeVision will unite your systems as never before, 
including your most valuable "data processors," 

l""' people. ltEDI 
Unleashing the power 


ofOS/2. 

OS/2 Extended Edition is the high-test 

fuel of personal computing, but it's also a cornerstone 
of SAA. 

Which means that IBM OfficeVision can really put 
OS/2 EE to work, building on advances ~ 
Jjke mul~itasking a~d, even more exciting, 
cooperative processing. 

With cooperative processing, an 
OfficeVision user can have several com­
puters sharing one task. A midrange computer might 
search files in a mainframe for constructing a graph 
that's displayed on a PC. DEach system does its 

OfficeVision. part , but as a user you're 

Your screen is the desktop, and 
 completely unaware. You 

it will give you the basic necessities simply ask for the work 
of office life-phone, mail , calendar, to be done. How it gets 
etc. But more to the point , because done isn't your worry. 
OfficeVision will run across multiple 
IBM environments-VM; MYS; A single standard. 
OS/400~ and OS/2:._it can be a Multiple solutions.launching pad for bigger things, 
especially at workstations powered We can call SAA a 

• • • • 

011 c1midra11ge computer. 

On a mainframe. 
© 1989 IBM Corpoo3100. SystemsApplocatoo An:twtecture. MVS. VM. ~00. (Y3/2. and PROFS.,. trademarl<s ol the IBM C0<poratJon Lotus 1·2·3 "a regosle<ed t1acJemarl< al lhe Lotus °""""Pment Cc<porauon
MIO'OSOf t Excel is a registered trademark of the Mtoosoft CorporaOOn 

On a PC11etwork. standard, but that doesn't 
mean much unless soft­
ware developers agree with 
us. And indeed they do. 

Major software firms are embrac­
ing SAA, creating applications of 
their own for everyone from secretar­
ies to CEOs, for needs ranging from 
manufacturing to human resources 
to finance to telecommunications. 

The question is, when should you 
embrace SAA? With appJjcations like 
IBM OfficeVision, companies who 
adopt SAA will enjoy a clear advan­
tage over those who don't. So the 
time to start planning is now. 

To learn more about SAA, 
OfficeVision and your future, call 
your IBM Marketing Representative 
today. = =.=. = ' 
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Versatile 

Compatible 

Ease of Use 

OK RAM 

IfyourAT-bus computer runs out ofRAM ... 
expand with the unique BOCARAM/ATPLU~ 
and forget about memory problems. 
In today's demanding business world, advanced software 
asks for more memory. Boca Research has created an 
answer that supplies essential memory for the latest 
applications. BOCARAM/AT PLUS adds a whopping 8MB 
of software-configurable memory per board, per slot to 
286 and 386 computers. With more room to run your 
favorite software packages, and less time spent on 
setting switches, you'll see your productivity 
dramatically increase. 

Innovative. Like no other memory board, BOCARAM/AT PLU: 
can handle heavy workloads at faster speeds. Its unique 
RAM chip feature delivers zero wait-state• performance vi 
specially designed software. For ATS zipping along above 
standard speeds, the Boca-designed VLSI chip keeps up 
with any CPU . .. up to 33MHz. 

Versatile. Whatever memory you're lacking. 
BOCARAM/AT PLUS can fill your requirements 

Start with 2MB and simply add readily ­
available I MB chips as your need 

grow. The board uses spl 
memory addressing and 
backfills 128K. allocatin! 

the remaining RAM as expanded 
and/or extended memory to satisfy 

any software. 

Compatible. Nomatterwhichoperatin! 
system you choose DOS, OS/2, Unix or 

Xenix. BOCARAM/AT PLUS offers complete 
support. By complying with LIM/EMS 4.0, 

the board ensures compatibility with software 
utilizing expanded memory . . . up to 32MB 

per system. 

Ease of Use. BOCARAM/AT PLUS' switchless 
installation is a breeze. The configuration is chosen 

via software, stored in an EEPROM and is in place at 
boot-up. Future changes are painless. 

Reliable. Each BOCARAM/AT PLUS is carefully tested 
and packaged before leaving the factory so you'll be 
guaranteed a quality product. Additionally, diagnostics 
software is provided to assure proper functioning of boan 
components. If a defective chip is located, just replace 
the one chip .. . no need to replace a whole bank of nine 
as in SIMM architecture. A two-year warranty and free 
technical support ensures Boca quality. 

For the memorable BOCARAM/AT Pl.US and an unforgettable performance, see your local dealer or contact us directly. 

Also, ask about BOCARAM/AT 1/0 Pl.US with 4MB of RAM and serial/parallel ports. 


BCCR 

RESEARCH INC 

6401 Congress Avenue, Boca Raton, FL 33487 • Phone: 407/997-6227 • FAX: 407/997-0918 

&>CARAM/AT PLUS and BCX.ARAMJAT UO PLUS are trade.marks of Boca Research, Inc. All other references to computer systems. software and periphera ls use trademarks owned by their rcspccti\'C 
manufacturers. C Copyright 1989 Boca Research. Inc. ' Zero wall·state performance ls dependent on lhe design, layout and chip types on the system board. 
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APPLICATION REVIEW 

Arriba: 

The Painless PIM 


Good Software shows 
that using a personal 
information manager 
needn't be an ordeal 

Lamont Wood 

A rriba offers something that is 
generally lacking in personal 
information managers (PIMs)­
ease of use. Unlike with other 

PIMs, with this $195 PC package you 
can become productive almost immedi­
ately, thanks to its cookbook approach to 
information management. But should 
you itch to do so, you can break away 
from its recipes and come up with your 
own. 

Arriba has, of course, problems and 
limitations. And it's not as polished as 
some of its big-name competitors. But if 
it gets what you need done with minimal 
hassle, you may not care. 

Notes and Folders 
It's inevitable to compare Arriba 1.0 
with Lotus's Agenda (see "The Database 
Redefined," December 1988 BYTE). 
Both let you assemble your thoughts or 
your daily schedule in an intelligent 
notebook that sorts, arranges, and 
probes itself on command. 

But using Agenda requires that you 
vault a series of conceptual hurdles and 
figure out what the programmers meant 
by the terms note, item, view, and sec­
tion. Slowly, you learn to jot down your 
thoughts as items, expound them with 
appended notes, sort them by categories, 
and view them in sections. As you go 
along, you add categories, filters, and 
other functions, until finally you arrive 

Each entry in Arriba 's phone list represents a folder that contains related notes. 

at the application you need-it's like add­
ing clay until you get a statue. 

With Arriba, you load the software 
and immediately get three canned appli­
cations-a phone list , an appointment 
calendar, and a to-do list. Other formats 
let you create a variety of other common 
data files, or you can cook up your own 
formats . 

Arriba lets you write notes about 
appointments, contacts, and so forth. 
Part of the note can serve as the title, 
somewhat corresponding to an Agenda 
item. You can search all the text in an 
Arriba note, and it can be 16K bytes 
long. 

Where Agenda has sections and 
views, Arriba has folders and file cabi­
nets. A file cabinet is the entire textbase, 
and the folders are the subject headings it 
contains. A folder can contain notes, 
other folders, or both . But there the prod­

ucts diverge. Agenda sorts items into 
views based on their contents and the 
specifications you give in the category 
manager . Agenda even lists the items in 
columns, with the matching text in the 
adjacent columns to the right or left , 
letting you sort by more than one speci­
fication. 

Ar r iba is not as sophisticated; it 
mainly has the search command. You 
can give Arriba a search specification­
complete with AND, OR, and NOT logi­
ca.I operators, parenthetic clauses , and 
wild cards-and it searches the notes of 
the current folder and its subsidiaries for 
the text. If it finds a match, it displays a 
screen with that note , with the matching 
text highlighted. Should there be more 
than one match , Arriba shows a list of the 
note titles, which you can browse 
through. You arrange the folder contents 

continued 
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REVIEW 

ARRIBA: THE PAINLESS PIM 

Arriba 1.0 

Company 
Good Software Corp. 
13601 Preston Rd., Suite 500W 
Dallas, TX 75240 
(800) 272-4663 
(214) 239-6085 

Hardware Needed 
IBM PC XT or compatible with 384K 
bytes of RAM and a hard disk drive 

Software Needed 
MS-DOS 2.0 or higher 

Documentation 
User's manual 

Price 
$195 

Inquiry 883. 

manually, whereas Agenda's category 
manager does it automatically . 

Cookbook Recipes 
The phone list is actually a mailing-list 
program . It displays a list of entries, each 
with a name, phone number, and com­
pany reference (see photo). But the en­
tries are just the titles of individual notes, 
and each note has formatted data fields 
for an address, plus a field for general 
text (so you can make notations). Using 
the print command, you can print a per­
sonal telephone directory as shown on 
the screen, or you can print mailing 
labels. 

If you have an auto-dialing modem, 
Arriba can dial the phone number in the 
entry for you. If you need to dial 9 to get 
through a local private branch exchange 
or wait for a second dial tone or add long­
distance access codes, you use the Setup 
menu . You can even tell Arriba what 
your area code is so it will add I to any 
calls outside the area code and drop the 
area code while calling inside it-com­
mon-sense features you don't normally 
see. (What Arriba does not do, although 
it would be nice, is track the duration and 
destination of your calls, in case you 
need to charge them to someone else.) 

You can dial any number that appears 
in any note, not just the phone list, by 
having the cursor on the line that con­
tains the number and invoking the dial 
command. If you are in the phone list ap­
plication, Arriba dials and then calls up 
the note associated with the number, so 
you can start typing notes regarding your 
phone conversation. 

Meanwhile, calling up the calendar 
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gives you a screen window with a three­
month calendar display , laid out in typi­
cal fashion, with the current month on 
top and the current day highlighted . 

Pressing Return brings up a display 
showing a list of time slots (every half 
hour is represented), and along the bot­
tom of the display is a chart showing how 
much of the day is scheduled. If, for in­
stance, you put the cursor on 9:00 a.m. 
and press Return , Arriba gives you a data 
input window that asks you for the start­
ing and ending time or the duration of the 
appointment and a brief description. If 
the appointment lasts 90 minutes, the 
next two lines displayed will have ditto 
marks added to them, and the chart will 
show highlights between 9:00 a.m. and 
10:30 a.m. You put the cursor on the new 
appointment and press Return again . You 
can then add a note to that appointment to 
remind yourself of what will be dis­
cussed. 

You can search the contents of the 
note-and all the notes in the calendar , 
for that matter. Short work with the 
search command can, for instance, show 
which day you had that "court appear­
ance" concerning "Smith." 

You can page through the months , for 
example, from January 1980 to Decem­
ber 2037. Arriba accepts a wide range of 
time inputs (e.g., 330 will be seen as 
3:30 p.m.), and you can input the current 
date and time with function keys. But it 
falls far short of Agenda , which can 
make sense of things like "a week from 
Thursday." In fact, Arriba seems to 
know nothing about the days of the 
week-this is troubling, especially if you 
do most of your scheduling on a daily 
basis. 

The to-do application is a simple list­
ing of items you need to do . There are 
fields for description, date due , person 
assigned to, and priority. 

Further Cooking 
Arriba does not limit you to its defined 
applications. You can add your own fold­
ers with your own formats for the data. 
Here, again, it provides recipes-Arriba 
comes with IO data-file formats to 
choose from . These include a format for 
auto-expense records, business-expense 
records, a calendar (for writing applica­
tions like the canned calendar file), con­
tact management, a daily journal, a 
property locator, real-estate tracking, a 
phone list , and two to-do lists. 

You can also create an entirely new 
form, to your own specifications. Doing 
so requires a little more expertise and 
planning, since you have to specify the 
field lengths for your data elements and 

decide which ones will appear in the note 
titles. In fact, it's a lot like ordinary data­
base programming, except Arriba han­
dles many of the detail s. For instance, 
you can move the data fields around on 
the screen, as you would move text with a 
word processor; the subsequent data in­
put window shows the inputs as you ar­
ranged them. 

Like Agenda , Arriba has no provision 
for mathematical calculations-you can't 
add up the numbers in particular fields. 
You can only fill them in, search them, 
read them, and edit them-or dial them , 
if they happen to be phone numbers. 

Other Entrees 
You can run Arriba as a 137K-byte TSR 
program . But it has no facility for im­
porting data from whatever was on the 
screen previously. 

The TSR mode will not work with a 
program that intercepts keyboard input. 
Also, if you pop it up atop a program 
using a graphics screen, Arriba will 
work fine, but when you go back to the 
original program, you' ll have only gar­
bage on the screen and you may have to 
reboot. (Alas, Arriba is hardly the only 
TSR program that does this to you.) 

You can also load Arriba normally and 
escape to DOS. Once there, you can exe­
cute simple DOS commands such as DIR 
and COPY-although anything else is 
likely to produce a "cannot load pro­
gram" error message . Typing Exit re­
turns you to Arriba. 

Arriba lets you import ASCII files 
into a note and export a note as an ASCII 
file. It also has a function that exports 
the entire contents of a folder to a "file," 
but in this case a " file" turns out to be 
another Arriba textbase (a collection of 
folders under one name) . Arriba will not 
handle any file types other than ASCII­
a shortcoming, since many PIM pack­
ages make a point of handling popular 
word processing formats. For example. 
if you currently keep your phone list in a 
word processing file, you are likely to 
encounter difficulty importing it into 
Arriba. 

The I6K-byte limit on notes, which 
at first seemed copious compared to 
Agenda, is actually a problem when you 
want to import large amounts of data. 
Arriba just loads its !6K-byte maximum, 
cuts off the rest, and gives you an error 
message. I tried importing a phone list of 
about 750 people only to find out that 
Arriba could only handle about 200 per 
folder. Basically , it's up to you to cut the 
data into smaller chunks-a tedious ad­
ditional chore . 

con1in11ed 
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OnlyZEOS lets you 
decide between two great 
keyboard styles. Choose 
the ZEOS/RS with 
standard Enhanced key 
spacing yet a25%smaller 
footprint. Or choose the 
ZEOS/FU with all the 
function keys on the left. 
ZEOS gives you the 
choice.Two great key­
boards, one great price! 

Plea.~ add $5 00 f~·r shipping & handhng Your ZEOS kc>·board 
COOlt'S with the M:mdard 6' coded cab&e. FOr ;m additional 10' 
cable extension t 16' tutall add SIO 00. ZEOS kt.-~· boards u~c the 
o;iand.1rd DIN lypt.·contlt.'Clora.... du mr6LCt)fnp;1t1b&es. If you're not 
\Ul't' wh;n you n.."'t'd. c1J1"1tacl yourc1•npur.:r n:tailier. fi'1r PS t 2 st)'le 
conn1.,1urs<1dd$15.00. XT. AT and PS 2aretrndernark!oof IBM 
Corporatton Pnce~aresubJt."CI lt'1chanKt" \.\lthout rnll:ICt'. Call 
f11ri:~Knplct1.· """'rr.mty dct;ub. Av:11labk 1n 12 iani;{uages, call tc1 
\cnfy stt'ICk ZEOS1:.a pubhcly lradedcc.11pany. MPLS / 
ST PAL'L Loca!OTC 

ZEOS/RS 

Your favorite Keyboards. Guaranteed. 

ZEOS/F12, "F" Keys on the Left! ZEOS/RS, 253 smaller footprint! 
Many people prefer their function We made it 253 smaller yet kept 
keys on the left. That's why we the standard Enhanced key size 
developed the ZEOS/ Fl2. If you and spacing. People love it by the 
use your "F" keys frequently, then thousands. You will too. Just de­
definitely give the Fl2 a try.You'll cide what you're going to do with 
never go back. all that extra desk space! 

Who said typing can't be both fast and fun! Now it's both. ZEOS gives 
you your choice of two great keyboards. 

Choose the ZEOS/ RS (Reduced Size) keyboard. It's 253 smaller! Or 
select the ZEOS/ Fl2. All 12 function keys are on the left, where a lot of 
us learned to use them. It's great for Function-intensive applications. It's 
fantastic for typing! 

Either way you get that great ZEOS Mechanical Tactile feel with the 
petiect "Click'.' 

Plus, you will also get that extra ZEOS value. Like an anti-static dust 
cover included at no additional charge. Our famous ZEOS 30 day Money 
Back guarantee, Full One Year Warranty, Toll Free Technical Support 
and Expedited Replacement 
policy are yours too. 

So take your pick Order Now Toll Free
and start enjoying 
your new ZEOS key­ 800-423-5891 
board right away. 

Open days, even ings and weekends.
Order yours now Fax Orders Dial :612-633-2310. 

In ivlinnesota Call: 612-633-4591.by calling 
MasterCard, VISA and COD 

800-423-5891. 5305th A,·enue NW. St. Paul. MN 55112 

Circle 327 on Reader Service Card 

http:conn1.,1urs<1dd$15.00
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ARRIBA : THE PAINLESS PIM 

Within a textbase you can, as you 'd 
expect, copy material from one note to 
another-swiping a phone number, for 
instance, from the phone list to an ap­
pointment note. 

As for performaace, Arriba is quite 
responsive. No matter what you're 
doing, the screens pop up like flashbulbs 
(at least they do on my 16-MHz AT­
clone); file imports are almost as fast, 
provided they 're the proper size. 

In general , getting between screens is 
only a matter of two or three keystrokes . 
Repeatedly pressing the Escape key 
eventually brings you back to the main 
menu, so you're not likely to ever get 
lost. Pressing Escape to "back up, " how­
ever, can be a problem. When inputting a 
note, for example, the Escape key still 
means "escape," and I had to learn the 
hard way that you need to press the Save 
key when you're through typing a note . 
Otherwise, the search command frus­
tratingly refuses to find anything-since 
escape preceded save, there's nothing in 
the notes. 

The user 's manual that comes with 
Arriba is adequate, if unexciting. But it 
is irrelevant anyway since everything you 

Nomatter 
what you 're doing, 


Arriba screens 

pop up like flashbulbs. 


might need to know about Arriba is in an 
enormous (367K-byte) help file. You can 
invoke the help command at any time and 
get a somewhat context-sensitive help 
screen. FIO loads the help file as a text­
base. You can then invoke the search 
command and get the help topics you 
need. Searching for "export and ASCII" 
will get you a list of the seven help notes 
that contain the two words. You would 
see that one of them is titled "exporting 
note text to an ASCII file" and call it. 

Proper Diet 
Arriba , like Agenda, provides a simpli­
fied database language-with additional 
calendar and phone functions-suitable 

for managing personal information. The 
simplification puts mathematical analy­
sis out of the picture. But for those of you 
whose PCs have replaced your filing cab­
inets, you can easily do what you could 
always do before you computerized­
browse through your material. 

But Arriba manages to avoid a prob­
lem that Agenda typifies . Too often, 
software evokes an appreciative " golly , 
this is neat" reaction from the user as he 
or she surveys the sophisticated complex­
ity of the new package, just prior to aban­
doning family and friends for whatever 
time it takes to master its intricacies. 

Eventually, somewhere on the other 
side of the learning curve , the user may 
return to the original job and actually be­
come more productive (i.e., before some 
new software comes along) . 

Software doesn ' t have to forsake 
simplicity for functionality , and users 
need not be programmers. Arriba sets an 
example. • 

Lamont Wood is a freelance writer and 
computer consultant living in San Anto­
nio, Texas. You can reach him on BIX as 
"[wood." 

LAPTOPS $385 FAX 

TOSHIBA T1000 . .. $635 NecUltralite 2meg .$2289 CANON Fax 20 ... $949 AVATEX 110/220V .. $625 
" T1200F ........ $1299 Prospeed 286/20 .$3049 " Fax 225 . . .... .$1545 NISSIE 320 ...... $495 
" T1200FB . ..... $1385 " 286/40 .. . . .. . . $3399 " Fax 270 .... ... $1795 " 303 . .... ... ... $495 
" T1200H .... . . .. $1795 " 386/40 . .... . .. $4395 " Fax 350 . ... . .. $1995 MURATA 1200 . . .. $569 
"T1200HB .. .... $1895 Mitsubishi 286-219$1995 " Fax 450 ...... .$2349 " 1600 ... .. ... . . $669 
" T1600 . . . .... .. $3045 " 386-290 . .... .. $2299 " Fax 630 ....... $2699 " F30 ........ .. .$1399 
" T3100E .. ... .. $2565 " 386-240 . . ..... $2795 " Fax 705 ... ... .$2999 RICOH RF800 .... $649 
" T3200/40 ...... $3299 SHARP 7241/40mb$1999 " Fax 730 . .... .. $3499 " Fax 15 .. . ..... $1155 
"T5100 ........ $4099 " 4602 .......... $1445 PANASONIC " Fax 25 ........ $1295 
" T5200 40 .... .. $4795 "4641 . ... . ... .$2295 KXF 100 . .... .... $825 " Fax 35 ........ $1545 
" T5200 100 ..... $5299 " 5541 .... .... .$3599 KXF 120 . ... .. . .. $975 " Fax 65 ... .. ... $1595 
ZENITH Z-184-10 .. $1495 PANASONIC PRINTERS PANAFAX UF 135 . . $799 SHARP FO 220 ... $699 
"Z-184-20 ... . ... $2129 KXP1180 ......... $179 " UF 145 .... . ... $895 " FO 300 ........ $849 
" Z-286-20 ...... $2949 KXP1191 ...... . .. $229 " UF 250 ....... $1299 " FO 330 ........ $999 
" Z-286-40 ...... $3388 KXP1124 . ...... .. $325 " UF 260 . . ..... $1549 " FO 550 . ..... .. $Call 
" Z-384-40 ... . . . $4799 KXP1592 ......... $395 SANYO SF 100 . .. .$765 " ux 350 . ... .. .$1099 
COMPAQ 286-20mb$call LASER KXP 4450 $1369 " SF 200 . . . ..... $929 TOSHIBA 30100 ... $745 
"286 40 MB . . . .. $call KXP1595 . ........ $425 " SF 515 .... . .. .$1145 T3300 .. . ........ $799 
NEC MLTSPD HD. $1949 KXP1524 .. ... . ... $509 SHARP UX 50 . ... $535 T3600 ........... $965 
" MLTSPD EL .... $1499 CANON Fax 8 . .. . . $619 Remfg. UX 30 .... $385 T3700 . . ......... $1099 

PREPAY PRICES: VISNMC/COD + 2.9% Restock 20% Handling Chg. 5.95 No Exchange/Returns. 

T.P.C. 12603 Hoover St. 714/898-8262 
Garden Grove, CA 92641 FAX 7141891-1202 1-800-383-3199 
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ENAUY. A debugging 
tool tough enough to 
handle the DOS 
Nasties. 

New Version 2.0 

Soft-
Nasty over-write? No sweat! 

Soft-ICE memory range break points help you 
track down memory over-write problems 
whether you are doing the over-writing or 
another program is over-writing you . 

Hung program? No problem! 

When the system hangs, you now have hope. 
With Soft-ICE you can break out of hung 
programs no matter how bad the system has 
been trashed. And wilh Soft- ICE's back trace 
ranges you can re-play the instructions that led 
up to the crash. 

Program too large? Not with Soft-ICE! 

Soft- ICE runs entirely in extended memory. This means 
you can debug even the largest DOS programs. And 
since your program runs at the same address whether 
Soft-ICE is loaded or not you can find those subtle 
bugs that change when the starting address of your 
code changes. 

System debugging? Soft-ICE is a natural! 

Soft-ICE is ideal for full source level debugging ofTSRs, 
interrupt service routines, self booting programs, DOS 
loadable device drivers, real-time kernels, non-DOS O/ Ss 
and ROMs. Soft-ICE can even debug wilhin DOS & BIOS. 

How Soft-ICE Works 

Soft-ICE uses lhe power of the 80386 to sur­
round your program in a virtual machine. 
This gives you complete control of the 

DOS environment, while Soft -ICE runs 
safely in protected mode. Soft-ICE uses the 

80386 to provide real-time break points on 
memory locations, memory ranges, execution, 

1/ 0 ports, hardware & software interrupts. 
With Soft-ICE you get all the speed and power of 
a hardware-assisted debugger at a software price. 

Don't want to switch debuggers? 

You don't have to! ' 

Soft- ICE can run stand-alone or it can add its 
powerful break points to the debugger you already 
use. Use your favorite debugger until you require 

Soft-ICE. Simply pop up the Soft-ICE window to set 
powerful real-time break points When a break point 
is reached , your debugger will be activated automatically. 

MagicCV with Soft-ICE 

Using Soft-ICE wilh Code View gives you the features 
necessary for professional level systems debugging 
MagicCV and Sofr-ICE can work in concert with Code­
View to provide the most powerful debugging platform 
you will find anywhere. 

"These may be the only two products I've seen in 
the last two or three years that exceeded my wildest 
expectations for power, compatibility and ease-of-use." 

-Paul Mace 
Paul Mace Software 

New Soft-ICE 2.0 features RUN CODEVIEW~. TM 

IN8KSoft- ICE $386 
MagicCV $199 
MagicCV for Windows $199 

Buy Soft-ICE & MagicCV(W) 
-Save $86. 

Buy MagicCV and MagicCVW 
-Save $100. 

Buy All 3 -Save $186. 

30 day money-back guarantee I] 
V1Sa. MasterCard and ~ : 
AmEx accepted 

• Back Trace Ranges 
• Symbolic & Source level debugging 
• EMS 4.0 support with special EMS 

debugging commands 
• Windowed user interface 

™iVNu-Mega 
\]-TECHNOLOGIES 

CALL TODAY (603) 888-2386 
or FAX (603) 888-2465 

MagicCV ·· 
CodeView is a great cn1egraced debugger. but 
11 uses over 200K of convenuonal memory 
MagicCV Lise; advanced features of the 
80386 to load CodeView and symbols in 
extended memory This allows MagicCV co 
run CodeView cn less than SK of conven­
uonal memory on your 80386 PC. 

EW - Vcrsion 2 0 includes EMS 4 0 driver 
Attention Windows Developers! 
Version available for CVW 

PO. BOX 7607 • NASHUA. H • 03060-7607 
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Reviewer's 

Notebook 


Reviewer 's Notebook is a 
compilation ofbriefreviews and 
updates to previously published 
evaluations. BYTE will publish 
Reviewer's Notebook each month 
on a space-permitting basis. 

PixC Leaves Windows Overhead in the Dust 

W indows without the operating sys­
tem overhead: The idea is great. 

As a hardware implementation of win­
dows for SCO Xenix and MS-DOS , PixC 
makes this idea a reality for 80386 AT­
bus PCs. 

PixC includes a 1536- by 950-pixel 
monochrome monitor, a video-control 
board, and a three-button mouse . A four­
port serial board for connecting to other 
machines is a $400 option. The window 
manager and programs are embedded on 
the video board , which has an Intel 
82786 window chip and 3 megabytes of 
video RAM. You can display as many as 
six windows on the screen at a time. Each 
window has function icons for sizing, 
positioning, scrolling, cloning, closing, 
and cutting and pasting. 

I used four windows: one PC window 
(the Xenix equivalent of an MS-DOS 
console), a window through one of the 
serial ports to a Unix minicomputer , and 
two windows into Xenix on the local ma­
chine. I also ran VP/ix in the PC win­
dow, which , like the standard console , 
handles 12 virtual terminals of its own. 

My job requires me to maintain a 
minicomputer, to program in 80386 
Unix/Xenix , and to transfer files to and 
from MS-DOS. PixC let me work simul-

PixC can simultaneously run six 
windows without slowing down the host. 

taneously in all these environments on 
the same creen, each window a full 80 
columns (optionally 132) by 25 rows. 
This did not slow down my computer , be­
cause PixC operates transparently , using 
its own hardware. 

But PixC has some limitations (the 
manufacturer says that it is working to re­
solve them). First , the PC window is 25 
rows, while all others end at 24 rows. 
Thus, it is inconvenient to run another 
PC in any of the other windows. 

Second , the serial ports don't extend 
their communications to the system bus; 

Inconsistency Mars Budget-Priced Scanner 


A t $899, The Complete Page Scanner 
provides some of the features of 

flatbed scanners , such as Hewlett-Pack­
ard's ScanJet, at about half the price. But 
in terms of image quality and overall 
performance, it compares to the cheaper 
hand-held models . 

The product offers 4-bit, 300-dot-per­
inch, full -page scanning for the IBM PC , 
PS/2 Model 30, and compatibles. Unlike 
flatbed scanners, it uses three rollers to 
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pull pages past a scanning window . You 
can select resolutions of 200 or 300 dpi , 
choose two halftone settings , and pick 
three dithering patterns: bayer, spiral , 
and mesh . The scanner supports 16 gray 
scales. 

Menu-driven SmartScan software, 
which is included, converts images into 
various file formats, such as TIFF, PC 
Paintbrush +, Dr. HALO , Windows 
Paint, and GEM . It also imports and 

they only communicate internally with 
the video board . So although I created a 
window to an external machine without 
taxing the local system, I had no way for 
the local system to communicate with the 
externa l machine on the same line . This 
weakness extends to the use of the 
mouse. To use the screen mouse within 
an application , you need to run a cable 
between the fourth PixC port and a sys­
tem serial port-a loss on both accounts. 

Overall , PixC is economical and easy 
to use. I learned the display quickly due 
to the intuitive nature of the windows and 
because the actions and icons were con­
sistent with other common (and more-ex­
pensive) systems. In fact, the most diffi­
cult part about writing this review was 
finishing it. Now I'll have to send the 
PixC back, and I will surely miss it. 

- Ben Smith 

PlxC Display System 
International Software Corp. 
528 Commons Dr. 
Golden, CO 80401 
(303) 526-0388 
$2995 with system-software interface 
$495 for each additional interface 
Inquiry 886. 

combines graphics and text files so you 
can merge them with scanned images and 
store them as one file . 

I easily installed the interface ca rd and 
software into my AT clone in about 15 
minutes. From the main menu, I found 
the configuration screen, where I se­
lected page size, orientation (portrait or 
landscape) , and scanning resolution. 

I tested the scanner with BYTE's scan­
ning template and a variety of line art , 



halftones, and continuous-tone images. 
For comparison, I scanned the same ele­
ments with an HP ScanJet. I printed the 
scanned images with an HP LaserJet 
Series II. 

After experimenting with scanner 
adjustments, I generated some clean 
copies, but my results were inconsistent. 
Black stripes appeared at the top corners 
of printouts, or stray pixels dotted the 
page. Dithered images showed less con­
trast than with the ScanJet, but the qual­
ity was adequate for newsletters. 

Unacceptable, however, were the size 
distortions. Images scanned and printed 
at 300 dpi shrank 4 percent to 288 dpi 
horizontally and 10 percent to 270 dpi 
vertically. The manufacturer claims that 
the software shrinks images so 8~- by 
I I-inch scans fit 8- by 10-inch formats­
the maximum for some laser printers. To 
print the image correctly, you must store 
it in your PC and then import it into an­
other application, such as PageMaker. 

The Complete Page Scanner is 
economical for some applications. 

The manufacturer designed The 
Complete Page Scanner to work with The 
Complete Fax board and The Complete 

OCR/Page software. Unfortunately, the 
SmartScan software doesn't integrate 
these products. To use the scanner with 
the fax board , you scan the image from 
within SmartScan and save it as a fax 
image file. Then you send the image with 
The Complete Fax software. A similar 
procedure is necessary to run The Com­
plete OCR/Page software. 

Overall, the scanner lends itself to 
low-end desktop publishing applications 
where high-quality images and accurate 
sizes aren't required. Otherwise, you 
might as well spend the extra money on a 
flatbed scanner. -Robert Mitchell 

The Complete Page Scanner 
The Complete PC 
521 Cottonwood Dr. 
Milpitas, CA 95035 
(408) 434-0145 
$899 
Inquiry 888. 

Trim Mac Ilcx Still Packs Power 


D o you need a 68030-based Mac for 
high-powered, Information Age 

processing? The Mac Ilx and Mac SE/30 
both have their problems. The Mac Ilx 
demands a healthy chunk of desk space, 
and the 9-inch, built-in monitor on the 
Mac SE/30 is too small for many tasks. 
Now there's the Mac Ilcx, which is es­
sentially a trim Mac Ilx with only three 
expansion slots (see "Apple's New Com­
pact Mac Ilx," May BYTE). 

The Mac Ilcx's CPU box is smal ler 
than either the Mac Ilx's or the IBM 
PS/2 Model 50's. Yet the Mac Ilcx ac­
commodates several monitors that are 
larger than the Mac SE/30's , but still fit 
on top of the CPU. 

I evaluated a system with 4 megabytes 
of RAM, an 80-megabyte hard disk 
drive, and a Portrait Display monjtor and 
video board. The BYTE benchmarks 
rated the Mac Ilcx as fast as the other 
68030-based Macs (see table I). 

Software-compatibility tests showed 
some problems. For example, Adobe Il­
lustrator 1.6, which behaved passably on 
the Mac Ilx, crashed on start-up with the 
Mac Ilcx. (Adobe says that a redesigned 
version now runs on the newer Mac.) 

Apple revamped the Mac CPU layout 
for the Ilcx, with good and bad results. 
On the plus side, the hard disk access 
light now glows when the Ucx performs a 
lengthy 110 operation. Also, the inter­
rupt and reset switches sit in the front 

where you can easily get at them. 
However, problems center on the plas­

tic lip that surrounds the ends of the Nu­
Bus boards. This lip reduces the area 
available for cable connectors. Also, the 
video cable socket for the SuperMac 
Spectrum/24 video board rides high on 
its card end and nearly collides with the 
plastic lip. Connecting a monitor to the 
Spectrum/24's video socket required 
major surgery on the cable connector to 
bypass this lip. If you plan to recycle 
NuBus boards from another Mac system 
into a Ilcx, check for this problem. 

Overall, the Mac Ilcx is a nice com­
promise with more expandability; it has a 

larger screen than the Mac SE/30, and it 
requires less space than the Mac Ilx . 
You're certainly not sacrificing any pro­
cessing power by using it. 

-Tom Thompson 

Macintosh llcx 
Apple Computer, Inc. 
20525 Mariani Ave. 
Cupertino, CA 95014 
(408) 996-1010 
Base price: $4669 
System as reviewed: $8767 
Inquiry 887. 

continued 

Table 1: The BYTE benchmark tests for 68030-based Macintoshes show that 
the trimmed-down Mac /lo: can keep pace with its Mac cousins. The major 
differences are in CPU performance and hard disk speed, where the Mac 
/lo: 's BO-megabyte hard disk drive (also used in the Mac SE/30) outmatches 
the 40-megabyte hard disk drive on the Mac /Ix test unit. 

Macllx MacSE/30 Mac llcx 

CPU 3.81 4.61 4.61 
FPU 1.00 1.16 1.15 
Disk 2.56 3.01 3.65 
Video 2.35 2.33 2.58 
Applications 13.7 17.0 17.97 

Note: Indexes show relative perfOl'mance. FOi' all indexes except FPU. a Mac SE • 1; IOI' FPU. a Mac II • 1. FOi' a full 
description of all the benchmarks. see " lntrodoong the New BYTE Berchmarks." June 1988 BYTE. 
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Lisp Dialect Taps Mac Riches 


P rogrammers new to the Mac need to 
immerse themselves in the Byzan­

tine ROM Mac Toolbox, where the ma­
chine's richness resides . MacScheme­
+Toolsmith 2.0 can help that process , 
especially if you 're a Lisp aficionado . 

MacScheme is an interpreter and com­
piler of Scheme, the Lisp dialect that 
turns functions into object-oriented 
programming modules and lets program­
mers use suspended computations called 
continuations. Toolsmith integrates 
MacScheme with the Mac Toolbox. 

The development system provides an 
event-driven, multitasking environment 
that's well suited to object-oriented pro­
gramming . To create a document win­
dow, for example , I entered (define 
window (make-window 'text ) ) at the 
MacScheme prompt. An empty window 
appeared and behaved like any Macin­
tosh window. 

Behind the scenes, MacScheme per­
formed some fascinating things . The 
make-window value was a Scheme func­
tion built to object-oriented program­
ming specifications outlined in Mac­
Scheme. As such, it responded to a 
variety of window-related commands. 
When I typed (window ' operations ) , 
the window listed the things it knew how 
to do , including activating and deactivat­
ing itself, displaying its width and height, 
and editing text. 

This message originates from two 
sources . MacScheme can trap Macintosh 
system events pertinent to its own inter­
face and convert the others to messages 

., .... ..., ,_......_._. 
llMUl.I 

MacScheme +Toolsmith offers a 
multitasking environment on the Mac. 

that it sends to Scheme objects, such as 
windows and menus. Second, user-writ­
ten Scheme code can also send messages 
to the same objects. Therefore, I could 
close the window by clicking in its close 
box or by typing (window 'close ) . 

This arrangement has interesting ram­
ifications. I found the interaction with a 
live Mac interface to be instructive . 
Also, because MacScheme encapsulates 
the event loop that is normally at the 
heart of programs written in Mac high­
level languages, it supports an object­
oriented style of programming. I didn't 
need to manage raw system events; in­
stead, I concentrated on building objects 
that could act independently. 

MacScheme predefined a set of high­
level window, menu, and text-editor ob­
jects; these worked in conjunction with 
event handlers that mediated between 
Macintosh system events and the Mac­
Scheme high-level objects. The objects 

and event handlers gave me an effective 
environment for building Scheme pro­
grams that use the Mac interface. 

The product's multitasking facility 
supported the development of Scheme 
programs made up of concurrent tasks. 
Yet MacScheme didn't interfere with 
MultiFinder, which manages icons and 
controls the Clipboard and Scrapbook. 
Both the development system and the 
stand-alone applications built with Mac­
Scheme ran under MultiFinder. 

The question is, does MacScheme's 
rapid prototyping, object-oriented pro­
gramming, and multitasking capabilities 
make it a compelling option for Mac 
developers? For some, the answer is no. 
Like all Lisp systems, MacScheme levies 
a significant run-time burden. For exam­
ple, the sample text editor included with 
MacScheme is noticeably less snappy 
than the Think C equivalent. Of course, 
not every Macintosh program requires 
the blazing speed expected of commer­
cial software. For those who can accept 
th.at, I recommend MacScheme as an aid 
to interactive Macintosh exploration and 
as a flexible object-oriented program­
ming environment. -Jon Udell 

MacScheme +Toolsmith 2.0 
Lightship Software 
P.O. Box 1636 
Beaverton, OR 97075 
(503) 643-6909 
$395 
Inquiry 889. 

Better than Cache in the Bank? 


W ouldn't it be great if you could 
wave a magic wand and make your 

hard disk drive run twice as fast? A 
screwdriver can do the same thing for 
you, if you use it to add Western Digital's 
SpeedKit caching controller to your 
computer. Five minutes was all it took to 
dramatically improve my old drive. 

The SpeedKit is a $225 replacement 
hard disk drive controller for your 
80286- or 80386-based AT compatible. 
This short card has a built-in memory 
cache that holds up to 13 sectors of data , 
and a data transfer rate fast enough to 
handle a l-to-1 interleave. The SpeedKit 
is designed for ST-506 standard hard 
disk drives. 

The SpeedK it performs a "look­
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ahead" during reads, storing up to 13 
sectors of data in its memory. Ifyou read 
sequential data from the disk, the con­
troller provides it quickly from memory. 

I installed the SpeedKit in an 80386­
based clone with a 70-megabyte Mini­
scribe 6085 hard disk drive. The control­
ler I replaced was the Western Digital 
WDI003-WA2. After installation, the 
machine booted on the first try. 

To take full advantage of the board, 
you need to do a low-level reformat of the 
hard disk drive at a 1-to- l interleave. The 
WDI003 normally runs the MiniScribe 
with an interleave of 3 to I or 4 to I. 
Western Digital provides WDFMT, 
which requires that you know how many 

continued 

The Western Digital SpeedKit improves 
hard disk performance. 



Morgan Sceerunan &: Tuininga 
Morgan Steenman & Tuini.nga 

OllJ l "-ih'Jmyf,.._.J 

October 27, 1988 

"r. Charl•• eoatwick 
eoatwlck Parker coapany 
13644 l.48th Avenue 
Detroit, "ichigan 49684 

oear Mr. Bostwick: 

October 27, !988 

Hr. Charle• Bostwi ck 
Bostwick Parker c 
~644 148th Avenu:•pany 

troit, Michigan 49684 

Dear Mr. Bostvick: 

0 ....... \,\ • 1 
ll• J l"1C . 
r-...: Ji!O Z)tl.J+iw 

uter ai•ulat1on are in, an 
11\e re•ult• of' the ?O•P i atinq. Here ls an in 
you'll f'ind th•• quite ta~~snpotential exiata wit 
surprise: th• qrea~e•t •: th• lar9eat sale• will 
nu.t>er thr••· What a aor , t the United states. 
EU.rope and th• Far Eaat, no 

The result. or th 
you ' ll find 8 CO•puter simulation 
aur-priae: th;-11•• quite fascinating . Her:ri in ' and I think 
nuab9r three. ~=~~=•t sales potential exi:taan..,lntereating 
Europe and the Par aa!~:·~0~~h;a~9neisttdaalea wil~ r:~~~c~roaeostwick Parl<er Co. e Sta tea . 

N8W Produel SaleS ProjeetiOnS 
Bostwick Parker Co. 

New PrOduc! 5aJes Projections 

~---- ~· ••lea erojectiont:i .. . .. _ ..___..__ 

CAN YOU SPOT 

THE $100 DIFFERENCE? 

One of the nearly identi­

cal samples you see above was 
printed with the HP Laserjet 
Series II. The other is from the 
Mannesmann Tally" MT905. 
Both are reprinted here exactly 
as they came out of the printers. 

But what might surprise 
you is the rather dramatic differ­
ence in the manufacturers' 
suggested retail prices. 

The Mannesmann Tally 
laser is $700 less. Yet it offers 
the same high quality output, 
lowers operating costs 25 per­
cent, and prints at six pages 
per minute. 

The MT905 comes with 
the same resident type fonts as 
HP, accepts standard HP font 
cartridges, and lets you choose 
optional memory upgrades from 
one to four megabytes. 

MT905 Specifications 
• Technology: scanning laser. 
• Print Speed: 6-pages per minute. 
• Resolut ion: 300 x 300 dpi. 
• Emulations: HP Series- II. [optional 

emulations: Epson~ IBM ' Proprinter. & 
Diablo 630.] 

• Standard I/Os: Serial & parallel. 
• Memory: 512K. [upgrades: I. 2. & 

4 megabytes.) 
• Typefaces: Courier medium & bold , 

line printer, accepts standard HP font 
cartridges or any downloadable font in 
HP-format, 6-resident fonts+ 2 font 
cartridge slots. 

• Paper Handling: 150-sheet input & 
output bins. Manual feed handles single 
sheets, envelopes, transparencies, 
and labels. 

• Workload: 4,000 pages-per-month. 
• Suggested Retail: $1,995. 

For more convenient 
paper handling, the universal 
paper cassette holds letter, legal, 
and international sizes, plus up 
to 15 standard envelopes. You 

can choose face-down output to 
keep long documents in the right 
order. And the manual feed lets 
you print labels or transparencies. 

So any way you figure, 
the answer still comes up the 
same. The Mannesmann Tally 
laser looks perfect. And so does 
the price. 

For the name of your 
nearest dealer, call the toll-free 
number listed below. 

MANNESMANN 

TALLY 
1·800·843·1341 


Ext. 360 
Epson and IBM are regi ste red tradt:mark s. 

Circle 17 I on Reader Service Card (DEALERS: I 72) 



heads and cylinders your drive has before 
formatting . This information may be 
posted somewhere on the drive , but in 
many cases, it's not. You need to know 
the correct parameters for your drive, 
because if you try and format more cyl­
inders than your drive has, you can se­
verely damage it. 

WDFMT's screen and lack of clear in­
structions were a bit unsettling. Rather 
than trust the screen defaults, I used 
SpeedStor from Storage Dimensions. 
The SpeedKit worked perfectly with it. 
After reformatting, the raw transfer rate 
of my drive doubled from a typical 243K 
bytes per second to a very respectable 
496K bytes per second. 

Windows and PageMaker flew . A 
l 12K-byte PageMaker file that pre­
viously took 15 seconds to save was now 
whisked to disk in about 8 seconds. Other 
applications showed varying amounts of 
improvement-from none at all to twice 
as fast. The best performance increase 
came from applications that use one file 
laid out in consecutive sectors and ac­

cessed sequentially. Typical overall per­
formance increased about 30 percent. As 
the disk became more fragmented , the 
caching was less effective and perfor­
mance dropped. You should use a disk 
optimizer and defragment your disk 
often for best performance. 

The manual has excellent instructions 
for installing the SpeedKit controller in 
place of a Western Digital controller. If 
you have some other brand, however, you 
may find the installation a bit trickier. 

Make sure that when you connect the 
drive cables, you connect pin I on the 
drive to pin I on the controller card. The 
manual would have you believe that all 
disk cables have identifying red stripes­
but this is not always true . Look at your 
controller first and check each of the 
cables before you remove them to find out 
which side is connected to pin I. Other­
wise, you may trash your drive by con­
necting the cables improperly. 

The SpeedKit also provides a floppy 
disk drive controller for the standard 
types of floppy disk drives. If your hard 

disk drive controller doesn't control your 
floppy disk drives, you'll have to disable 
the floppy disk drive controller on the 
SpeedKit board. The manual explains 
how to do this . 

If your computer began its life as one 
type of machine and has been upgraded 
to something faster, your hard disk drive 
now probably seems a bit sleepy. Perhaps 
you tried to save money by buying a 
slower hard disk drive and would now 
like better performance. Either way, 
take a look at the SpeedKit. Getting more 
out of an old drive is cheaper than buying 
a new machine. Besides, who can't use a 
little extra cache? - Howard Eglowstein 

SpeedKit 
Western Digital Corp. 
2445 McCabe Way 
Irvine, CA 92714 
(714) 863-0102 
$225 
Inquiry 948. 

In Search of a Faster 80287 


T he world of floating-point coproces­
sors is one of desire. If you don ' t 

have one, you want one. When you've got 
one, you want a faster one. 

Enter the IIT-2C87 , a pin-for-pin, in­
struction-for-instruction replacement for 
the 80287 coprocessor. The designers of 
the 2C87 have hot-rodded the chip. It 
looks like an 80287 to the CPU , but it ex­
ecutes floating-point operations in fewer 
cycles. 

I pitted the 2C87 against an 80287 
using BYTE's floating-point benchmark 
tests; both FPUs were running at the 
same clock speed inside an 8-MHz AT. 
All the tests ran without a hitch. The 
2C87 doesn't seem to suffer from any 
compatibility problems. 

The Livermore Loops test showed the 
2C87 performing at nearly twice the rate 
of the 80287: 0.045 million floating­
point operations per second versus 0.024 
MFLOPS . On the UNPACK bench­
mark, the 2C87 chip performed about 
I.7 times faster than the 80287. This 
agreed closely with our low-level FPU 
benchmarks, which showed the 2C87 to 
be, on average , 1.8 times faster than the 
80287. 

Inside a normal 80287 , you will find a 
set of eight I 0-byte storage locations that 
you can access either independently (as 
though each were a register) or in a group 
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(as though the entire set were a push­
down stack) . If you take a look inside the 
2C87, however , it reveals 32 IO-byte 
locations, in four banks of eight each. 
You can access banks 0 through 2, but 
the coprocessor reserves bank 3 for its 
own use. When you apply power to the 
2C87, its internal bank pointer is auto­
matically set to bank 0. But special op 
codes that only the 2C87 recognizes 
allow you to switch the bank pointer to 
bank I or 2. 

During normal operation, the 2C87 
operates as though it is aware of only the 
currently active bank. In this case, the 
2C87 is indistinguishable from a souped­
up 80287: There 's no way to operate on 
values in separate banks simultaneously. 

With one exception. 
The 2C87 has one more special in­

struction, which gives it the appropriate 
mnemonic F4BY4 . It allows you to 
multiply a four-element row vector in 
bank 0 by a 4 x4 matrix in banks I and 2 
in one fell swoop. This may sound like a 
quirky instruction to add to a copro­
cessor, but it's not. If you are doing 
intense graphics operations in three di­
mensions- three-dimensional CAD, for 
instance-a fast matrix multiplication 
operation of the ort that F4BY4 provides 
is a godsend. 

I executed a demonstration program 

that rotated a simple polygon through 
360 degrees, one rotation per degree 
(each rotation required a matrix multi­
plication on eight points). The 80287 fin­
ished the job in about 345 seconds, while 
the 2C87 was done in only 179 seconds . 
Although I expected a better showing 
from the 2C87, a nearly 2-to- I perfor­
mance boost is nothing to sneeze at. 

Integrated Information Technology 
has not yet set a single-unit price for the 
2C87, though I was told that it should 
cost about the same as an 80287. IIT 's 
engineers said that they had contacted 
compiler and CAD package developers, 
hoping to convince those companies to 
create special libraries that will recog­
nize a 2C87 and make use of its added 
capabilities. 

If you 've got to have an FPU in your 
AT, paying 80287 prices and getting 
twice the throughput looks like a deal to 
me. -Rick Grehan • 

llT-2C87 
Integrated Information Technology, Inc. 
2540 Mission College Blvd. 
Santa Clara, CA 95054 
(408) 727-1885 
10 MHz: $189 each in lots of 1000 
20 MHz: $239 each in lots of 1000 
Inquiry 856. 



Whose ad is this, anyway? 


That's avery good question. capability. Whether you 're printing 
Because, instead of being an ad simple text for everyday correspon­

for the 20 very different companies dence or complex graphics for elec­
you see here, it's actually an ad for tronic publishing, Postscript 
the one industry standard that makes it easy. 
makes them very much alike. PostScript also gives you 

The Postscript language absolute freedom to select 
from Adobe Systems. the best hardware and more 

Choose aprinter or typeset­
ter from one of these companies 
and you can make the choice for 
Postscript. Because each of these 
manufacturers has licensed 
Adobe's page description language. 

Why did they do it? 
Foronething, PostScriptdelivers 

the ultimate in output quality and 

than 4,000 software programs 
for your needs and budget. 

That's called compatibility and 
Adobe Postscript guarantees it. 

So, even though different Post­
script printers and typesetters offer 
different resolutions, paper handling 
options and output speeds, you can 
be sure they all work together. 

Because they all speak the same lan­
guage.The language of Postscript. 

Now,aren't you glad you asked? 

Monotype l\?J~(tl 

~1JO!ttj1M§i-J @AUTOLOGIC 

Va!ityper ,. Canon 
Ofili'·• ~ TEXAS . 
=== = INSTRUMENTS 

~ : =i~~ !f.iil Dataproducts. 
Linotype Panasonic 
iR, .e;estetner FUJITSU=s·ICD©@OO NEC 

This ad is presented by Adobe Systems Incorporated, which encourages you to look for the PostScript symbol on computers, printers and other prooucts that support PostScript software from Adobe Systems: 

ifsyour guarantee of quality and compatibility. Adobe, PostScript and the PostScript logo are registered trademarks of Adobe Systems Incorporated rn the U.S.A. The logos of the ongrnal equipment manufacturers 


supporting PostScript are the trademarks or registered trademarks of the1rrespectwe companies. Ct989 Adobe Systems Incorporated.All nghfs reserved 




DESQtjew 2.2 and DESQview 386. The 

multitasking1windowing environments 

that work with your favorite software. 


DFSQview"' is the operating environment background. Run 32-bit 386 programs, like 
that brings Cf5/ 2"' power to DCJ5. And it Paradox 386, and IBM Interleaf simultane­
lets you, with your trusty 8088, 8086, ously with your favorite DCf5 programs. 
80286, or 80386 PC, leap into the next AU with the speed and performance you 
generation in PC productivity For not expect out of your 386. And with protec­
much money. And without throwing tion against 'misbehaved' programs. 
away your favorite software. Promise and performance 
Introducing DESQview 2.2 And, of course, both DFSQviews have all 

And now, DESQview 2.2 adds capabilities, the features that made prior versions the 
performance, and compatibility popular choice in operating environments. 
enhancements you've been asking for: The ability to multitask in 640K and 

beyond. View programs in windows orLike being able to fine tune DESQview full screen. Transfer data. Access DCf5 via
performance "on the fly" Run Lotus Expres.s 

DESQview lets you run your favorite programs in windows side-by-side. menus. Dial your phone. And create key­
and Metro. And the Intel Connection Co 
Processor. Even use the DCf5 4.0 shell with 
DESQview. Have DESQview automatically install 
Quattro, Sprint, Aldus PageMaker, Microsoft 
Excel, Word Perfect, Dataease and as many as 80 
other programs. And using the DESQview API, 
be able to dynamically link them. 

More bang; less bytes 
While other programs get bigger, we've worked 
to make DESQview smaller. And we've 
succeeded in a big way on PCs and PS/2"'s with 
extended, EMS 3.2 (AboveBoard), EEMS and 
EMS 4.0 memory-as well as on 386 PCs and 

~I Manager, version 4.2). 

DESQview 386 gives you 
extraordinary power. Run text, 
CGA, EGA, VGA,and Hercules 
programs in windows and in the 

PS/2s. Forexample, DESQview overhead on 
EMS 4.0 and 386 PCs can be as low as IOK on 
EGA/ VGA PCs. And DESQview actually 
increases memory 30K on CGA PCs; 20K on 
monochrome and Herrules PCs.That's good 
news for users of big desktop publishing, CAD 
and database programs. 

Introducing DESQview 386 
For users of 80386 PCs and PS/ 2s (or PCs with 
80386 add-in boards, such as the Intel Inboard 
386), there's DESQview 386 (a combination of 
DESQview 2.2 and the new QEMM-386 

Quarterdeck Expanded Memory 

stroke macros within and between programs. 

Our story gets better and better 
lf there's any doubt about our commitment to 
your PC and PS/2 productivity, just look at our 
accomplishments over the years. ~ think you 
will understand why GE, Ford, Aetna, 
Monsanto, and so manyother major 
corporations use DFSQview. 

And why PC Magazine twice gave DESQview its 
Editor 's Choice Award for 'The Best Alternative 
to Cf5/2," why readers of lnfoWorld voted 
DESQview ''Product of the Year'' three times. 
Why, by popular vote at Comdex Fall for two 
years in a row, DESQview was chosen ''Best PC 
Environment'' in PC Tech Journal's Systems 
Builder Contest, and just won their "Professional 
Solutions" Award. 

DESQview lets you have it all now. 



QEMM.

Break the 


640K barrier 

for$59.95 


Your 80386 PC, IBM Personal System/2 Model 
80, PC or AT with 80386 add-in board, as well as 
your IBM Personal System/2 Models 50 or 60 
can all break through the DOS 640K barrier. Now 
you can have maximum use of your 
memory-whether you have one megabyte or 
32-with the Quarterdeck Expanded Memory 
Manager. All without having to purchase special 
expanded memory boards. 

QEMM uses hidden 
features within your 
existing memory to make 
it compatible with the 
Lotus-Intel-Microsoft 
Expanded Memory 
Specification (EMS) version 4.0. 

Now you can run colossal spreadsheets, 
databases, and CAD models designed for 
expanded memory, using Lotus 1-2-3, Symphony, 
Framework, Paradox, AutoCAD, Excel and 
more. 

And if you'd like to use these programs all 
together -multitasking beyond 640K-QEMM 
works with our popular DESQview multitasking 
environment. 

lf you are one of the 12 million or so 8088, 
8086 or 80286 PC users who feel left out, don' t 
despair. We have options that let you keep your 
computer and favorite programs and give you 
today what the newest PCs and operating 
systems are promising for the future. 

VISit your dealer for more infonnation on 
barrier-breaking Quarterdeck products. 

DESQview API Toolkit. 

New Cand Pascal 
 wm111.~ 

Libraries, Debugger.
Panel Designer. And mo 

API Reference Manual 
The key to the power of the DESQview AP!, our 
Reference Manual contains all you need to know 
to write Assembly Language programs that take 
fulJ advantage of DESQview's capabilities. And 
there's an 'include' file with symbols and macros 
to aid you in development. 

API CLibrary 
Here are C language interfaces for the entire set
fAP! fu cti It rts th Latti NC 

0M ta nN ConsMi.. supt'c deli boceC ' 
e ware , CTOS011" ,an ur·1 f all od ls 1 cl ded .th 

cthomCpiL.~brs or ckamemorythm APel R. nf u WI 
e 1 rary pa ge IS e e erence.b ManuaIand source code for the l1 rary 

, ­API Pascal Library 
The Pascal library provides interfaces for 
entire set of API functions. It supports Turbo 
Pascal V4.0 and VS.O compilers. lncluded are the 
AP! Reference Manual, source code for the library, 

and example programs. 

API Debugger 
The DESQview AP! Debugger is an interactive 
tool enabling the AP! programmer to trace and 
single step through AP! calls from several 
concurrently running DESQview-specific 
programs.Trace information is reported sym­

bolically along with the program counter, 
registers, and stack at the time of the call.Trace 
conditions can be specified so that only calls of 
interest are reported. 

API Panel Designer 
This interactive tool helps you design windows, 
menus, help screens, error messages, and forms. 
It includes an editor that lets you construct an 
image of your panel using simple commands to

ed d ll dra 
enter, it, copy, an move text, as we as w 
lines and boxes. You can then define the charac­

· · fth · d h ·11 · thterIStics o e wm ow t at WI contam e 
panel, such as its position, size, and title. Finally,

pecify th I · d f fi Idyou cans e ocahons an types o e s 
· th I 
m epane.

The Panel Designer automatically generates 
all the DESQview AP! data streams necessary to 
display and take input from your panel. These 
data streums may be grouped into panel libraries 
and stored on disk or as part of your program. 

More Tools are Coming 
Quarterdeck is committed to adding tools as 
needed by our users. To that end we have been 
working with Ashton Tate and Buzzwords 
International on dBASE III and dBASEIV 
translators. And in the works, we have BASIC 
and DOS Extender libraries. 

Quarterdeck Office Systems, 150 Pico Blvd., Santa Monica, CA 90405 (213) 392-9851 

FAX: (213) 399-3802 


For additional infonnation, please use the following Reader Service numbers: DF.SQview: lt207 QEMM: lt208 API Tools: lt209 API Conference: lt210 

http:for$59.95


4Steps to PC-to-Mainframe Success.· 


1. Select 3780 or 3270... 

2. Select your hardware... 

3. Select your

operating 

system... 


4. Rely on CLEO. 
CLEO's PC-to-mainframe products provides 32 Ws, file transfer, BSC/SNA sup· To learn more... 
have been J.>roven in over 80,000 port, AP!, HLLAPI 3.0, NETVIEW support, Call us today at 1-800-233-2536. 
worldwide installations. and more. We'll send you our free PC-to-mainframe 

Our solutions range from single-user Plus, all CLEO systems are available in guide. 
interface boards and modem boards to high· both DOS· and UNIX-compatible versions. 
performance co-processor boards support· With CLEO, you get this simple
ing up to 32 simultaneous 3270 mainframe guarantee: It works. 
sessions. We stand behind our products with 


The software is complete, powerful, and 
 complete, ongoing technical support. We CLEO Softwue merged with W1merluhcr, Inc.reliable. With 3780Plus, you get auto dial/ can even create custom PC-to-mainframe 1obccomc: 
auto answer, AP!, and an easy·to·use Script· CLEO Communicationssystems, ifyour applications demand it. 
ing Command Language. DataTalker 3270 ADivision ofInter/aceSystems, Inc.To insure your satisfaction, we back 

each CLEO product with a 30-day money· 
back guarantee and a full 12-month warranty. 

CLEO Communications 3796 Plaza Drive Ann Arbor, Michigan 48108 Phone: 313/662-2002 FAX: 313/662-1965 
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LAN Standards: 

Do You Need Them? 


LANs were developed to serve personal 
computers with the economics of shared 
resources. Connected machines could 
share expensive printers and hard disks. 
Now it is often the case that microcom­
puters are installed to serve the purposes 
of the LAN. LANs are more and more 
the actual "computer" of choice to solve 
data-processing, office automation, 
manufacturing, and control problems. 

Early LANs were often nothing more 
than alternatives for the popular "printer 
sharing boxes" except that they could 
also share a hard disk. When LANs 
served personal computers, the big ques­
tion was "Is the LAN transparent to all 
desktop applications?" That was back in 
the days when other familiar questions 
were "Is this particular personal com­
puter IBM PC-compatible? Can it run 
Flight Simulator and Lotus 1-2-3?" 

Today, the question is this: "Is the 
LAN compatible with LAN products?" 
LAN products? LANS are now real ends 
unto themselves, no longer used as a 
means to the individual computer's ends. 
LANs are now installed for their own 
purposes, not to aid the economics of the 
computer's installation. Real LAN prod­
ucts are designed to facilitate the end 
purposes of the LAN: database engines, 
System Network Architecture (SNA) 
gateways, and servers of all types. 

As with personal computers, it's not 
good if LANs don ' t conform to the stan­
dards that let you use the popular added­
value products designed for them. Also, 
the synergistic support industry is more 
highly motivated to invest in product de­
velopment when there is a large base of 
compatible users to absorb the products . 

LANs are layered, and products for 
LAN users range from wires and connec­
tors- to MS-DOS applications . Propo­
nents of particular solutions, promoted 
as candidates for standards, range from 
Datapoint with ARCnet , Xerox with 
Ethernet, and IBM with Token Ring at 
the wire end, to Novell, Microsoft, and, 
of course, IBM at the higher levels. Add­
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Jonathan Schmidt 

As a technology 


matures, standards 


encourage its 


broad acceptance 


ing to the richness of offerings is the 
emerging participation of OS/2, Unix, 
and the Macintosh. 

Standardization 
Standardization is a two-edged sword. In 
the infancy of a technology, it can stifle 
advancement. Later, however, as per­
sonal computers have shown, it generates 
widespread competence, familiarity , 
and an explosion of value-adding 
products. 

Luckily for LAN users , early stan­
dardization did not occur. The industry 
is now in the final stages of a frenzied de­
velopment of a wide variety of network 
species that are competing for a place in 
the world-a cretaceous period for net­
works, so to speak. 

Some consolidation and effective stan­
dardization have occurred . LAN hard­
ware is mature. It has assimilated exist­
ing hardware technology and is awaiting 
future developments to make the full 
speed of fiber-optic technology and even 
higher-speed modulation and propaga­
tion media accessible. 

The "war of the wires" of several 
years ago is over. A brief tour through 
issues of BYTE of the early 1980s (when 
which "LAN" you used referred to the 
type of hardware, not to Novell or Ban­
yan) wi11 bring it all back, as in these car­
icature quotes: "Token Ring is too frag­
ile and expensive," says an Ethernet 
spokesperson; "Ethernet is too unreli­
able and unpredictable," says a Token 

Ring spokesperson ; "A RC net is the 
best," says an ARCnet spokesperson. 
And there were (and are) Orchid and 
Omninet, too. LANs were coming from 
universities, telephone companies, copi­
er companies, computer companies , 
modem companies, and some apparently 
through spontaneous generation. 

Now 90 percent of the market is con­
solidated around Token Ring, Ethernet, 
and, yes, nearly 2 million ARCnet nodes 
as well. Today , the competition is dedi­
cated to bringing users these survivors 
with lower cost, higher reliability, and 
easier wiring with coaxial , twisted-pair, 
and fiber-optic connections available on 
all of them . All three are mature, easy to 
install, reliable, fast, and dropping in 
price. And the huge numbers of users of 
these LANs have forced the LAN system 
vendors to accommodate each of them . 

The choice of wiring of any new net­
work is now often decided by an existing 
installation already dedicated to one of 
the three. Or, accommodation of the se­
lected computers may determine your 
wiring choice: Token Ring for IBM , 
Ethernet for Unix or VAX , or ARCnet 
for commercial data-processing installa­
tions or factory-floor integration. In any 
case, choosing among these mature and 
comparable disciplines solely on the 
basis of the price/performance ratio is 
difficult. 

LAN Protocol Standards 
LAN protocols are in a high state of flux. 
Competing interests, from international 
standards to IBM to defense systems, all 
have different agendas . Most LAN users 
with no one else to talk to on special pro­
tocols don't need them and don't use 
them. Besides, there is an interesting 
back door that takes care of the problem 
in many instances. 

Immediately above the hardware layer 
in most networks, you usually find a pro­
tocol that handles communication across 
the LAN (e.g., TCP/IP) . But , of course, 

continued 
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LAN STANDARDS: DO YOU NEED THEM? 

there is also Open Systems Interconnec­
tion (OSI), XNS, variants of XNS (such 
as Novell's IPX), and myriad simple pro­
tocols optimized for restricted use within 
a particular hardware environment . 
Some are fully layered, and some are just 
part of a full stack . But does it really 
matter? 

It does if you are seriously planning to 
use a complete integration of your per­
sonal computer LAN and other facilities 
soon. Involvement with other participat­
ing computers, such as a VAX or an IBM 
mainframe, can dictate which LAN pro­
tocol is used . This factor becomes espe­
cially important if a wide-area network 
is involved . TCP/IP proponents are 
pleased to point out that this "internet­
work suite of protocols" not only is here 
today (an obvious reference to the lack of 
implementation of the OSI model) but is 
aided by an awesome array of support 
products and by virtually every major 
computer vendor. However, you pay a 
price today in terms of memory con­
sumption that may just render other MS­
DOS operations impossible. 

Protocols, especially those following 
sophisticated, fully implemented stacks 
such as TCP/IP or OSI, can eat up so 
much of MS-DOS's precious 640K bytes 
of memory (or require expensive cards 
for implementing the protocol) that pop­
ular memory-hungry programs are unus­
able. Remember, both the network soft­
ware itself and MS-DOS are also in there 
gobbling memory. In addition, lots of 
code means that it gets executed, and that 
implies time- lots of time to do even the 
simplest network operations. Faster PCs 
and memory-unshackled operating sys­
tems (such as OS/2 and Unix) will bring 
this problem to an end and offer up the 
delights of a broadly applicable protocol 
to PC LAN users. 

But there is the hazard of adopting the 
"protocol of the month." What do you do 
next year when nobody remembers it? 

The great innovative microcomputer 
support industry, as it often does, has 
come to the rescue with protocol gate­
ways: software that causes your existing 
protocol to look like whatever you want 
to the outside world. That's one purpose 
for choosing a specific protocol, isn't it? 
Do you want your ARCnet LAN to look 
like an Ethernet TCPnP network to an 
HP system in another department? Do 
you want it to look like an IBM Token 
Ring SNA network to your mainframe? 
Both at the same time? No problem, and 
you don't have to touch your network, 
which has been humming along just fine 
for several years. Nor does it require sub­
jecting your entire network to a particu­
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lar protocol to achieve this circus on in­
terconnection. Just install one of the 
many gateways on the market, and you 
are set. Often you get better performance 
than you would ifthe network were com­
pletely homogeneous with the other pro­
tocol. And next year, just plug in another 
gateway for the new protocol that reigns 
supreme, and you 'II be right up to date. 

Gateways , however, are not for every 
purpose . They can't always use other in­
ternetwork facilities and , as Banyan can 
do with its internal TCP/IP , can ' t act as 
an IP router for other TCP/IP users. But 
they can link your networks together 
with X.25 so they look like a single 
networked set of users and resources . 
They can join every microcomputer to 
the IBM mainframe . They can link a 
microcomputer network to your Unix 
and VAX systems with TCPnP. All this 
can be done without disturbing any exist­
ing functionality on your current LAN . 
Gateways can keep you going with full 
MS-DOS memory for your sensitive 
users . They can keep your network per­
formance up until newer personal com­
puters and operating systems come along 
that can handle protocol overhead as well 
as computing. In short, they can keep 
your personal computers unshackled. 

MS-DOS is a personal computer oper­
ating system for personal computing. Its 
purpose often must be preserved to the 
exclusion of expeditions into new areas 
that offer magnificent possibilities for 
the future but can harm the immediate 
usefulness they offer . 

LAN System Standards 
LAN system standards are just beginning 
to rapidly evolve . Pioneers like Novell 
developed and proved the efficacy of 
basic mechanisms. In a repeat of the 
IBM PC evolution, IBM and Microsoft 
have incorporated these facilities direct­
ly into their operating systems . This 
time, however, their designs acknowl­
edge this rapid transformation and take 
evolution and the resulting administra­
tive hassle of updates into account. 

Although early LANs were dedicated 
to sharing expensive hard disks, now 
LAN interface cards often cost more 
than the hard disks. So what's the appeal 
of the LAN, anyway? The whole is great­
er than the sum of the parts-the micro­
computers are working together. 

In Data Processing JOI, one of the 
first precepts you learn is "one fact in 
one place ." In simple terms, if you have 
several copies of a customer list, they 
will probably never be identical. With a 
LAN, you can assign one machine the re­
sponsibility for maintaining the list, and 

everyone can access that machine when 
it's time to work on the li st (shades of 
timesharing on minicomputers). Don ' t 
just share data, share other resources. 
Plug in one gateway, and everyone can be 
an IBM 3270. Plug in one asynchronous 
gateway, and everyone can get on BIX or 
call a BBS (n users at a time for n 
modems on the gateway) without their 
own modems or telephone lines. 

That ' s how it is right now. Shared, 
synergistic power. But more is coming . 

Current-generation LANs almost uni ­
versally provide the IBM/Microsoft MS­
DOS-defined NetBIOS . In simple terms, 
it's a lot like a Hayes-compatible modem 
in your personal computer. It' s now a 
standard whereby your program tell s 
NetBIOS to connect to another program 
or task on the network, and it does so if it 
can. A whole new world has opened up 
for products that just plug into a running 
network and provide value for every­
one-gateways , database management 
machines, internetwork bridges , print 
management systems, plug-in shared 
power, and power to the nth for your 
LAN of n users. 

Once the other popular LAN manu­
facturers such as Novell and Banyan pro­
duced NetBIOS-emulation facilitie s 
(3Com doesn't need to "emulate" ; it li­
censes the core LAN from Microsoft), 
the support industry exploded in plug-in 
power for LANs. 

OS/2 was announced with a better 
"NetBIOS" than NetBIOS: named pipes. 
Named pipes do everything NetBIOS 
does and more-and more easily. With 
announcements from Novell that it will 
support this facility, the stage is set for 
another explosion in development. 

Exciting new structures can be built 
with multitasking and named pipes. 
With MS-DOS, it was one program run­
ning on one machine at one time. One 
machine was only the gateway, a rather 
complete program. With OS/2 and Unix 
providing named pipes, parts of your 
program, called tasks , can migrate to 
other machines on the network where 
they may be more appropriate. An 1/0 
task can migrate to the machine with the 
laser printer; a computing task can mi­
grate to a really big and fast machine ; 
and a communications task can migrate 
to the machine with the channel on it and 
not bother you until something comes in 
that you want. 

You say that you have only MS-DOS 
and can't have multiple tasks? Well, you 
can , ifOS/2 or Unix machines take some 
of them for you. The MS-DOS for the 
LAN Manager (OS/2 networking) lets 

cominued 



ATs on ONE card! 
The QL 2286 board features TWO 80286 AT business work ­
stations on ONE AT add-in card. Plug one or more QL2286s 
into your Compaq or IBM AT's bus and create an instant 
closely -coupled network! 

TWICE THE POWER FOR HALF THE PRICE! 
QL 2286 features TWO 80286 processors with full 
EGNCGAcolour support and up to TWO MB RAM per 
user, for about the price of ONE standalone AT. 
Word processors, spreadsheets and thousands of 
Novell multiuser applications operate with lightn ing 
speed. 

JUST PLUG IT IN! 
Plug the QL 2286 into your fileserver's bus, con­
nect a low profile, noiseless peripheral box to 
the board, attach your mon itor, printer and 
mouse, load NetWare or ELS (or Network-OS I. 
and your installation is complete! No need 
for hubs, controllers, transceivers or com ­
plicated wiring schemes. 

ULTIMATE NETWORK SPEED! 
Network transfer is at AT bus speeds ­
that's as fast as you can go - wh ich 
makes Ql 2286 ideal for processing disk 
intensive database applications. Data 
travels much faster on the bus than on 
controller based topologies that re­
quire inefficient protocols, serial data 

QL 2286 supports TWO independent users 
N OV I LL lAIS 

paths and expensive controllers. 
Each user has: 

TESTED AND 
APPROVED 
Net\Nore CompoP'lble NETWORKING AT ITS BEST!• 1111286 AT processor • COM 1 Port 

• 80287 math coprocessor (optionall • COM 2 Port supported Ql 2286 boasts an unsurpassed
• 1 MB RAM (with expansion to 2 MB) • Parallel Port supported state of the art design that allows 
• EGA/CGA video card • Multisync colour monitor you to maximize performance and • 	 Keyboard, Monitor, and Mouse or support 

printer support minimize cost 

Put QL 2286 in your LAN plan and be TWO POWERFUL TOO! 


Networl<-OS 1s a trademark of CBIS. Inc 
CompaQ 386 1s a uademarl< of CompaQ. Inc. Ca/11-800-648-2130 to order. CUBIXIBM AT is the trademarl< ol International Business Machines. 
Novell NetWare is the trademarl< of Novell, Inc. CORPORATION 

Cubix Corporate Offices • 2800 Lockheed Way, Carson City, Nevada 89706 •Tel !702 ) 883-7b11 •Fax (702) 882-2407 

Europe•Unit 4 Colonial Business Park, Watford, Hertfordshire, WD2 4PR, England •Tel (44) 923 51150 •Fax (44) 923 37021 
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LAN STANDARDS: DO YOU NEED THEM? 

you run multiple tasks from your MS­
DOS machine as long as the others run 
on an OS/2 or Unix LAN Manager some­
where else on the network. There is now 
a true basis for remote procedure calls, 
the Xanadu of early network theorists. 

Gradually, LAN System Standards 
Microsoft has carefully been building 
this networking into all its operating sys­
tems; even Xenix comes with it. Recent 
versions of MS-DOS and OS/2 have net ­
working modules, licensed separately, 
that obey the carefully designed behavior 
created by Microsoft to automatically 
network together users, resou rces, and 
even procedures. The delight of this de­
sign is that it is both upward compatible 
and downward compatible. This com­
patibility means that fully functional 
parts of your network, when operating 
with an older version of MS-DOS and its 
network, don't have to be uprooted to in­
stall an OS/2 server for newer OS/2 
users. In fact, in most cases, you can in­
stall the OS/2 server without turning the 
network off. And to top that , the re­
sources on the OS/2 server can be ac­
cessed by the old MS-DOS users as soon 

as it is brought up. Microsoft networks 
have a negotiation built in, with newer 
versions always able to talk the more 
basic "language" of older versions, thus 
assuring hassle-free evolution. That de­
sign would certainly have been welcome 
when users were forced to upgrade MS­
DOS versions on stand-alone PCs . 

With both Hewlett-Packard and AT&T 
independently announcing that they are 
producing Unix systems to obey this 
same Microsoft LAN Manager network­
ing language, the stage is set for a truly 
generic LAN . It is capable of absorbing 
not only accessories from the support in­
dustry, but also workstations, file and 
print servers, and facilities of all types 
on a wide variety of operating systems. 

For LANs that support only MS-DOS, 
the standards picture is very bright in­
deed. All Microsoft-based LANs-in­
cludi ng those from IBM and 3Com , 
Microsoft "clones" such as PowerLAN 
and Network 0 /S, and the majority of 
proprietary LANs such as NetWare, 
VINES, and LANtastic-fully support 
the MS-DOS LAN mechanism for com­
munications (NetBIOS) and record lock­
ing. Thus , applications in general should 

find these LANs accommodating. 
OS/2 is another matter. OS/2 was de ­

signed with the network a an integral 
part- it 's a networking operating system 
and needs no network operating system 
to support it. Vendors whose products 
are based on the premise of a network op­
erating system that sits on top of the com­
puter 's operating system will continue 
developi ng features to demonstrate that 
they do add value. Microsoft, no doubt, 
will strive to make sure that OS/2 and 
MS-DOS don' t need them. 

The fra nt ic pace of LAN development 
is continuing. Novell and Banyan have 
both indicated intentions to provide some 
degree of emulation for most of the cur­
rent OS/2 networking mechanisms with 
a steady series of announcements over 
the past year. And it is no trivial detail 
that this "LAN Manager" is also IBM's 
LAN language. After witnessing the 
evolution of the PC, this indeed may be 
the most important fact. • 

Jonathan Schmidt is chief technical offi­
cer of Performance Technology in San 
Antonio, Texas. He can be reached on 
BIX clo "editors. " 

Protect theoneyoulove. 

Yours is not just any computer. It's your 

friend. Your confidant. Your business partner. 
You wouldn't be without it. 
But it can happen in a flash. A sudden 

storm, distant ditch digger, motor, or even 
a toy metallic balloon can send data-killing, 
component-killing electric surges and sags 
smack into your computer. Even knock it 
out altogether. 

It's a matter of time before this happens 
to you. So protect your friend with Emerson's 

new low-cost SWIOOO Uninterruptible Power 
System. Only 2Yt in. high, it fits smartly right 
under your PC's monitor for less than $700. 

In a brownout or blackout, a battery will 
instantly take over giving you ten minutes or 
more to shut down your computer. 

Call l-800­
Back-UPS for the 
Emerson dealer 
nearest you. 
Before it's too late. 

1-1EMIEASCN
iji Computer Power 

, . 
Computers Wont Run Right 

On The Wrong Fuel. 

1 l ~l>(l.J t-Jnc·r~on £.k'(·frk· fu 
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The Answer is RAF. 
Or Remote Access Facility. And it 
works great. We've already DECed 
over 30,000 IBM compatible 
PC users. 

RAF is the fastest PC-to-VAX link in 
the industry. (Over J00,000 cps 
transfer rate on Ethernet. ) 

No staring out the window or 
tapping your fingers while you 
wait for an application to load. 
Or a file to save. 

VAX access from your PC is fast. 
It's like calling-up an application 
from your local hard disk. And just 
as easy too. In fact, you won't 
notice RAF working for you. It's 
absolutely transparent. 

:~k~~~~ ~~n;.~~~~g to 

~~m~~~:S~s~~~n:s 
•aPunch your PC to Ethernet or to 

any asynchronous connec­
tion, and you're ready to go. 

Finally, RAF brings you auto 

And make it count... 	 log-on, terminal emulation and 
multiple Vf220 VAX sessions. 

~ry RAF for a 30 day, no-risk, 
free bial* and receive our 
free brochure. 

OR 
r!('Receive our free brochure: 

"How to DEC a Mac. Or PC." 
When you call or FAX. 

1-800-DIAL-DSS 
NY (212) 807-7800 

r-----------------------------------, FAX (212) 463-0459 
Canada (613) 937-4444D YF.S. I would like to try RAF for 30 days and receive your BT989 

free brochure. I understand that it is a no-risk, free Our brochure e.xplains hem RAF 
trial of RAE pr<Nides neM'.>rk integration, 

seamless filesharing and storage, 
as well as tenninal emulation. D YF.S. Please send me your brochure on "How to DEC a Mac. Or PC" 
*Offer valid in the U.S. only and expires Name 
October 31, 1989. 

Title/Dept 

Company 

Address -,,ATAllLIT!:I 
Gty_______________State ____ZIP____ 

( )Telephone 

Copyright 1989. Datability Software Systems. Inc. 
RAF is a trademark o f Oat ability Software Systems. Inc. 

322 Eighth kelue. New York, NY 10001 London • Boston • Chicago• San Francisco All product names are registered trademarks 
of their respective manufacturers. 

-,,ATAllLml 
L-----------------------------------~ 
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'286i SS 

Complete 12MHz '286 
with 32MB Hard Dme! 

Only $1395.00 
!IS the fastest '286-12 you can bu)! Workhorse 
ofthe industr). Ru?ffdfrom the ground up. 
This tme Zero-Hflit state sysfl!mfemures a 
fast Seagate auto-park Izard driw. Nothing 
ca11 touch it' 
• 80286-12 CPl.: 6112MHz Dual SpeP-d 

Kryboan/.1hardware selcctablR. Reset and 
Turbo buttons righJ up fronJ. 

• Zero-nait State DRAM, 512K ex/xmtlable 
to 4MB cm the motherboard (l6MB System 
TotalJ, EMS rapability! 

• F<N 32M B Seagate 138R Hard Drive with 
auto-park, l.2MB floppy Drive. 

•Ultra high speed Hard!F!cppyco11J:roUer. 
1:1 i11terlcavc. 800KB/sec Irr.ms/PY rate. 

• Gc1111it1e Herr:ules' brand gmphics controller, 
High-Res Amber Display with Tilt/Swivel. 

• ZEOS Enhanced 101 Key Keyboard, with 
Pleasa11J 'factr1e/Click Feel. 

• Serilll mul ParaJIRI Printer Ports. 
• Clock!Ca/e11dar with Battery Backup. 
• 6-16 {llld 2-8 /Jit r.x/XJlzsion slots. 

• 80287 Coprocessor support. 
• Heavy Duty Case rompleie with Se.cun·ty 

Luck a11d LED indicawrs. 
Announcing 24 Hour a Day Sales and 
Technical Support! 
That' right, ZEOS is now open to serve you 
24 hours a day, 365 days ayear. Call us any time 
1011 Frl'e at 800-423-5891. 

PC MagaVne, May 30, 1989 
In the May 30th issue PC Magazine 

reviewed 104 machines from 58 man­
ufacturers. Virtually every '386 in 
production was tested. The systems 
were grouped into three speed cate­
gories, 16, 20 and 25MHz. In two 
of the three categories only one com­
pany was selected for "overall excel­
lence'.' That company is ZEOS. 

The selection of ZEOS over 
IBM, Compaq and all others is a 
direct reflection of our goals and 
objectives. Simply, to deliver to 
you the very best value in com­
puting today. To further quote 

PC Magazin.e: 
"Price is always a consideration. So are bench­

mark resul.ts. But both factors can be deceiving, which is 
why we consider other aspects that will make the difference months and years 
down the road. Things like quality ofconstructum, reliability, expandability and 
ease ofservice." 

These are the qualities PC Magazine used when selecting ZEOS over 
57others. These are the qualities we build into each and every ZEOS system. 
And that's our commitment to you. To quality. To performance. To reliability 
and support. Th Value. Comparing ZEOS to virtually every other manu­
facturer in the world PC Magazine called it ''overall exc,el!ence." 

In all areas ZEOS systems are top performers. Take our guarantee for 
instance.We offer every customer a 30 day Full Refund Satisfaction Guarantee. 
And that's backed up by our Full One Year Limited Warranty and our Express
Parts Replacement policy. 

And then there's Technical Support. At ZEOS, Technical Support is not 
only free, its Toll Free. 24 hours a day, 365 days a year! 

Quality, Performance, Reliability and Sup­,,, ... 
If.I"' port. Overall &cellence. That's why ZEOS is~ ' w • ' 

I • 1' • t I 

I • I • I 
 I i ' i,_ . ..I ..I I L......J ' &-I' PC Magazine's #1 choice. And that's why'' - . ­: r-iI - ..r-1,,_ 
I - I I ZEOS is your best choice as well. So pick out. 

I 
' ---- ...' your dream machine today and order it nowiMMfAllli ~ 

I DITOR'S EDITOR'S with confidence. Your choice of ZEOS excel­
l l-IOICT CHOICf lence is Guaranieed. Order now by calling2-26-89 5-30-89 

800-423-5891. 
A.II pnces and ~pt.-ciilCalion!l> :in: sub~'Cl lo chonst_t.' without nouct. Please call forc::um:n1 J!_ricing and warrunLY details. ZEOS lb; a 

publicly ITBdod C'lmp&ny, M Pl.SIS!. Paul L<Clll OTC. 0 1989 ZEOS lnlt'mat.innal , Lid.• 530 5th A"""ue, N.W_ SL Paul. MN 55112 

18.\1 is a l'Cll'Stt:rcd uadt'mark ()(IBM Corpqraliun, Cumpaq i> a "'giswrod lr•d<nuirk •..t Compaq Computer Corp<Jr.nion. 


~~~~~~~~~~~~~~~~~~~-
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'386SX 

The New ZEOS 386SX Hard 
Drive System Belew '286 Prices! 
Only $1695.00 
II terrific all aJVund choice... " PC Magazine 

PC Magazine says "386SXbased machines are 
/he right choice.. :' the new ZEDS 386SX is why. 
The future is yours now 1ui/h the new ZEDS 
'386 X. It's euen priced below comparable 
'286 sys/ems! 
• 	 0386 X-16 CPU 8/J6MHz Dual Speed 

Keyboard electable. Resei/1itrbo buttons. 
• 512K DRAM. expandable lo a System Total of 

16MB. 
• 1iadow RAM and EM capability. 
• Rist 32M B Seagate 138R Hard Driue, 

L2MBFDD 
• Ultra high speed HardiFloppy controller. 1:1 

inlerlmue, 800 KB/second Irons/er rat.e. 
• Gen11i11e Herr:11Jes' bra11d graphics am/roller. 

High-Res Amber Display with Tilt/Swivel. 
• ZEO Enha11ced Tactile/Click keyboard. 
• 2 Hiuh -peed Serial Ports plus <me Parallel and 

one Game Port. 
• 6-16, 2-8 bit expansion slots. 80387SX Math 

coprocessor support. 
• R11gged ZEDS space saver case. lnduding 

security lock and LED indicaturs. 

'386DT 

Complete ZEOS 20MHz 
'386 System. 80MB SCSI Drive! 
Only $2995.00 
16 MHz systems fivm ·2295! 

The new '386 desklop slmuiard. Featuring our 
64K CACHE (twice that ofmos/ competitors) 
prvviding Zero-l#iit State perfumzance vastly 
superior lo page/inlerkaue memory schemes. 
/11credible value. 
• High speed Zero-Wait 64K SRAM CACHE. 
• Genuine 32-bil lnJeJ 80386-20MHz CPU 
• lMB o/Zero-Wait DRAM Expandable to 

16MB ystem Total. 
• Fast BOMB, 28ms SCSI Seagat.e Hard Drive. 

J.2MB Floppy Driue. 
• High speed HDD!FDD SCSI Host Adapter 

with Software. 
• Ge1111ine Hercule1' /Jrond graphics controller. 

High-Res Amber Display wi.th Tilt/Swivel. 
• 101 Key ZEOS 7actile!Click keyboard. 
• High speed Serial and Para/Jel Ports. 
• 1-32, 6-16 and 1·8 bit slnts. 
• 80387 nwih coprocessor support. 
• ZEOS 5-bay case. lnduding Security Lock and 

LED indicators. 

Options Galore: As PC Magazine said, "more options than even /he most 
configuratiim hw1g1y hound could Possibly need." Induding 14" VGA, add 
only $595. And incredible selection ofhard drives: C !, RLL, E DIor 
MFM and virt11ally any other add-on you co1dd want! wrporate leasing 
plan· are available, loo. Call Toll Free fO'r details 800423-5891. 

'386/V 

Complete 25MHz '386 

Vertical System BOMB SCSI Drive! 

Only $3995.00 
Complete 33MHzsystems only 4995! 

ZEOS 25MHz atui 33MHz 80386 syst.ems are 
the fastest, most advanced available anywhere. 
Review after review, these ZEDS syst.ems are 
sekctea as the best price/performance buys. A 
power-user's dream. 

• High Speed Zero-Wait 64K CACHE. 
• Genuine 32-/Jit Int.el 386-25 O'r 33MHz CPU 
• lMB Zero-Wail 32-/Jil DRAM expandable to 

BMB on board pb1S 16MB 32-bit exfxmsum 
(24M B total). 

• Fast BOMB, 28 ms SCSI Seagat.e Hard Driue, 
L2M B Floppy Drive. 

• High speed HDD/FDD SCSI Host Adapter 
wi.th software. 

• Gem~ine Hercules' /Jrond graphics amiroller, 
High-Res Amber Display with Tilt/Swivel. 

• 101 Key ZEDS Tactile/Click keyboard. 
• High Speed Serial and Parallel Ports. 
• 1-32, 6-16 and.1-8 /Jil slots. 
• 80387 and Weitek 3167support. 
• Heavy Duly 6-bay Vertiall Case. 
Desktop configurations deduct $150.00! 

Order Now Toll Free 
800-423-5891 
FAX Orders Dial: 612-633-1325 
In Minnesota Call: 612-633-4591 
MasterCard, VJSA, ZCard and COD 

Open 24 Hours a day! 
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There's only one way to get around out here. 


The most 
comprehensive 
TCP/IP 
implementation 
in the industry. 

No matter who or what 

your PC needs to com­

municate with, there's 

nothing like PC /TCP 

Plus. It' s not only the 

fastest, but also the most 

comprehensive TCP I IP 

implementation in the 

industry. And PC/TCP 

Plus has NFS'"' access 

built right in. 

Providing connectivity 

to other PCs, minicam­

puters and mainframes, 

PC/TCP Plus communi­

cates over Ethernet, 

Token Ring and StarLAN 

networks with operating 

systems ranging from 

UNIX and VMS to VM 

and MYS. And you can 

forget hardware incom­

patibility; PC/TCP Plus 

supports the largest 

selection of LAN inter­

faces in the business .* 

From around the world 

to around your office, 

now your PC can trans­

fer files, send and receive 

electronic mail, emulate 

VT100, VT220 and IBM 

3278 terminals, access 

NFS servers, and much, 

much more. VINESn' 

and NetWare™ users will 

appreciate PC/TCP's full 

compatibility, as will cus­

tamers of Oracle's dis­

tributed PC database 

products. And with our 

Development Kit, 

including a Berkeley 

Sockets library, you have 

all you need to produce 

custom applications. 

So, the next time you 

want to get from here to 

there, get PC/TCP Plus, 

the TCP /IP implementa­

tion that gives you a 

whole new perspective 

on network communica­

tion. Call us at 

(617) 246-0900 for more 

information. 

PC/TCP is a registered trademark of FTP 

Software. Inc. 

VINES is a ITademark of Banyan Systems. 

Inc. 
Net Ware is a trademark of Novell, Inc. 
NFS is a tradema rk of Sun Microsystems, 
Inc. 

FfP Software, Inc. 

26 Princess St. 

Wakefield, MA 01880-3004 

Phone: (617) 246-0900 


Fax: (617) 246-0901 

f~ftware. Inc. 

SUPPORTS NFS! 

4 PC/TCP Plus supports interfaces from Acer, Allied Telesis, Apricot, AT&T, BICC, DEC, D-Llnk, DSC, Excelan, Gateway Communications, 
IBM, IMC Networks, Intel, Interlan, Longshine. MCAssociates, National Semiconductor. Novell. Proteon. Schneider & Koch, Scope, !ONet, 
3Com, Tiara, Torus, TRW, Ungermann-Bass, Univation, Western Digital and YCS, in addition lo the NDIS and Packet Driver specifications. 
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BYTE 

LAN SUPPLEMENT 

The Glue for 

Internetworking 


As more and more personal computers 
hook into LANs, more and more LANS 
are in turn being connected to form 
WANs (wide-area networks) . To move 
beyond the simple disk server and printer 
server applications of the typical LAN 
requires a powerful communications ar­
chitecture. The most popular such archi­
tecture is based on the TCP/IP suite of 
protocols. 

The Department of Defense (DoD) 
created TCP/lP as part of the experimen­
tal packet-switched network ARPANET, 
and it has since become a military stan­
dard. But TCP/lP also has been quietly 
building a following in the commercial 
arena-ironically during a time when the 
industry has focused a great deal of at­
tention on the International Organization 
for Standardization's Open Systems In­
terconnection (OSI) model. Currently, 
over 200 vendors provide TCP/IP prod­
ucts, making TCP/IP the most widely 
available and most widely used set of 
standardized computer-communications 
protocols. 

Five core protocols make up the 
TCP/IP architecture, although the entire 
set carries the names of only two: Trans­
mission Control Protocol (TCP) and In­
ternet Protocol (IP). TCP/IP has four 
layers: network access, internet, trans­
port , and application. The network-ac­
cess layer contains the protocols that pro­
vide access to a communications network 
such as a LAN. The TCP/IP suite in­
cludes no unique protocols at this layer. 
Rather, it supports whatever protocol is 
appropriate for a particular network 
(e .g., Ethernet , IEEE 802, or X.25). 

The internet layer consists of the pro­
cedures required to allow data to traverse 
multiple networks. Thus, it must provide 
a routing function . The IP functions 
within network hosts and routers (a rout­
er relays data between networks using an 
internetwork protocol) . (See "When One 
LAN Is Not Enough," January BYTE.) 
The IP connects multiple LANs within 
the same building or at different sites 

William Stallings 

TCP/IP binds 

together LANs and 

networks ofLANs 

through a wide-area packet-switched 
network. 

The TCP at the transport layer pro­
vides the logic for ensuring the reliable 
delivery of data exchanged between host 
systems. It's also responsible for direct­
ing incoming data to the intended appli­
cation. 

Finally, the application layer contains 
protocols for specific user applications. 
Each type of application, such as file 
transfer, requires a protocol that sup­
ports that application . TCP/IP includes 
three such protocols: Simple Mail Trans­
fer Protocol (SMTP), File Transfer Pro­
tocol (FTP), and TELNET. 

Operational Issues 
Figure 1 shows a typical TCP/IP network 
configuration . Some sort of network-ac­
cess protocol, such as Ethernet, connects 
computers to a network. This protocol 
enables the host to send data across the 
network to another host. IP resides in all 
end systems and routers. It acts as a relay 
to move a block of data from one host, 
through one or more routers, to another 
host. TCP resides only in the end sys­
tems; it keeps track of the blocks of data 
to ensure reliable delivery to the appro­
priate application. 

For successful communication to oc­
cur, every entity in the overall system 
must have a unique address . Two levels 
of addressing are needed . Each host on a 
network must have a unique global Inter­
net address . And each process within a 
host must have an address that is unique 
within the host; this allows the host-to­
host protocol (TCP) to deliver data to the 

proper process. The latter addresses are 
called ports. 

Suppose that a process associated with 
port 1 at host A wants to send a message 
to a process associated with port 2 at host 
B. The process at A hands the message 
down to TCP with instructions to send it 
to host B, port 2. TCP hands the message 
down to IP with instructions to send it to 
host B. Note that IP does not need to 
know the identity of the destination port. 
It needs to know only that the data is in­
tended for host B. Next, IP passes the 
message to the network-access layer 
(e.g . , the Ethernet logic) with instruc­
tions to send it to router X (the first leg on 
the journey to B). 

Controlling this operation requires 
transmitting control information as well 
as user data (see figure 2) . When TCP 
receives a block of data from a process , it 
appends control information as the TCP 
header, forming a TCP segment. The 
peer TCP protocol entity at host B will 
use this control information. The follow­
ing are examples of items that are in­
cluded in the header. 

• Destination port: When the TCP entity 
at B receives the segment , it must know 
to whom it should deliver the data . 
• Sequence number: TCP numbers the 
segments that it sends to a particular des­
tination port sequentially so that if they 
arrive out of order, the TCP entity at B 
can reorder them. 
• Checksum: The sending TCP includes 
a code that is a function of the contents of 
the remainder of the segment. The re­
ceiving TCP performs the same calcula­
tion and compares the result with the in­
coming code. A discrepancy results if 
there has been some error in trans­
mission . 

TCP then hands over each segment to IP, 
with instructions to transmit it to B. IP 
must then transmit these segments across 
one or more networks and relay them 

conrinued 
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Host A Host B 

Applications 

E 
Q) 

TCPiii 
>. 
fJJ 

Cl 
c
'iii 

IP ~ 
0 

Network-access 
protocol 1 

Applications 

E 
Q) 

iii TCP>. 
fJJ 

Cl 
.S 
iii 
Qi IP 
a. 
0 

Network-access 
protocol 2 

Router X 

Network­
access 

protocol 1 

IP 

Network­
access 

protocol 2 

Figure 1: This simple configuration demonstrates how you might internetwork 
two hosts via TCP/IP. 

TELNET, FTP, 
User data SMTP 

byte stream 

TCP POU 

IP POU 
(datagram) 

Network 
POU 

(packet) 

POU= protocol data unit 

Figure 2: The levels ofprotocol header information in a TCP/IP packet. 
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through one or more intermediate rout­
ers . For this purpo e , IP appends a head­
er of control information to each segment 
to form an IP datagram. One item stored 
in the IP header is the destination host 
address (i n this example, 8 ). 

Finally , IP presents each datagram to 
the network layer for transmission across 
the network to router X. The network-ac­
cess layer appends its own header , creat­
ing a packet. or frame. The packet head­
er contains the information , such as the 
desti nat ion address, that the network 
needs to transfer the data across the 
network. 

Router X strips off the packet header 
and examines the IP header. Based on 
the address information in the header. 
the router 's IP module directs the data­
gram out across network 2 to 8 . To do 
this, it must augment the datagram with a 
network-access header. 

When 8 receives the data , the reverse 
process occurs . At each layer , 8 removes 
the corresponding header , pass ing the re­
mainder on to the next higher layer , until 
the original data arrives at the destina­
tion process . 

Applications 
As mentioned earlier , TCP/IP 's three 
application protocols are SMTP, FTP, 
and TELNET. SMTP provides a basic E­
mail facility . Its features include mailing 
lists, return receipts, and forwarding . 
The SMTP protocol doesn' t specify how 
to create the messages; it requires some 
local editing or native E-mail facility . 
Once a user has created the message, 
SMTP accepts it and uses TCP to send it 
to an SMTP module on another host. The 
target SMTP module uses a local E-mail 
package to store the incoming mes age in 
the recipient 's mailbox. 

FTP sends files from one system to an­
other under user command . It accommo­
dates text and binary files and provides 
features for controlling user access. 
When a user wants to engage in file 
transfer, FTP sets up a TCP connection 
to the target system for the exchange of 
control messages. These allow the user to 
transmit an ID and password and to spec­
ify the fi le and file actions desired. Once 
the system approves the file transfer , it 
sets up a second TCP connection to han­
dle the data transfer. FTP transfers the 
file over the data connection without 
header or control information overhead 
at the application level. When the trans­
fer is complete , the control connection 
signals completion and is ready to accept 
new file transfer commands. 

TELNET provides a remote log-on ca­
pability that lets a user at a terminal or 
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personal computer log onto a remote 
computer and function as if he or she 
were connected locally to that computer. 
TELNET was designed to work with 
simple scroll-mode terminals. The pro­
tocol actually has two modules: User 
TELNET interacts with the terminal 1/0 
module to communicate with a local ter­
minal. It converts the characteristics of 
real terminals to the network-standard 
virtual terminals and vice versa. Server 
TELNET interacts with an application , 
acting as a surrogate terminal handler so 
that remote terminals appear as local to 
the application . Terminal traffic be ­
tween User and Server TELNET is car­
ried on a TCP connection. 

Microcomputer Connections 
Figure I shows the simplest architecture 
for interfacing a host system to a network 
using TCP/IP. The TCP/IP protocols sit 
above the network-access protocol, 
which is unique to the particular net ­
work . The host operating system sup­
ports all these protocols. This approach 
is common for large computers but is of 
questionable value for microcomputers . 
TCP and IP are complex protocols that 
perform a considerable amount of pro­
cessing, and they impose a burden on the 
host in terms of memory consumption, 
processing time , and the number of 
interrupts . 

Figure 3 shows an alternative ap ­
proach that uses a communications co­
processor board. All the protocols up 
through TCP (i.e . , TCP, IP, and network 
access) reside on the board , and only the 
application-level protocols (SMTP, FTP, 
and TELNET) reside in the host CPU . 
This approach relieves the CPU of the 
communication processing burden, en­
hancing efficiency. Also, the board can 
be procured from a djfferent vendor than 
the supplier of the host system, allowing 
greater flexibility when you're selecting 
equipment to attach to the network . Cur­
rently, a number of vendors offer such 
boards for the most popular microcom­
puter buses. 

Figure 3 also indicates the need for 
some sort of interface protocol, referred 
to in the diagram as a host-to-front-end 
protocol (HFP) . To see the need for an 
HFP, consider the operation of an appli ­
cation in figure 1. 

If an application protocol such as FTP 
is to transmit a block of data, it invokes 
TCP with a SEND command . The TCP 
tandard doesn't specify how to imple­

ment this command; this is up to the im­
plementer , who can invoke it as a proce­
dure or subroutine call or as some sort of 
trap in the operating system that gener­

ates a message to TCP. The implementer 
will choose a technique that optimizes 
some parameter , such as performance or 
code size. Indeed, the standard must not 
dictate the interface between TCP and 
the application protocols so that the im­
plementer remains free to design the 
most efficient solution. 

However, when TCP is running on the 
coprocessor board and the application 
protocol is running on the host system's 
CPU , a mechanism is needed for trans ­
mitting commands and their associated 
parameters between the application pro­
tocol in the host to TCP in the copro­
cessor board. This is the function of an 
HFP. The HFP formats the application 
command and its parameters into a stan­
dardized message to be sent to the front 
end. If the host and front-end systems are 
from the same vendor, the details of the 
HFP are of concern only to the imple­
menter, but if they ' re from different ven­
dors, a standard for the HFP is desirable. 
Unfortunately, no such standard exists . 
In a personal computer LAN environ­
ment , the de facto standard that fills this 
role is NetBIOS. 

NetBIOS 

NetBIOS, the standard interface for net ­

working IBM PCs, PS/2s, and their com­

patibles , has become the dominant 


Microcomputer 

FTP SMTP 

TCP-HFP 

APPL 

Channel or communications link 

LAN 

TCP-HFP 

TCP 

IP 

mechanism for personal computer net ­
working. Normally , the personal com­
puter makes use of the BIOS in ROM . 
This comprises a set of drivers that pro­
vide simple hardware support for stan­
dard equipment on the PC (e .g., drivers 
for printers and disk controllers). Net­
BIOS is the equivalent of the BIOS, but 
for the network interface. 

NetBIOS enables PCs on a LAN to es­
tablish connections between themselves 
and to communicate directly without 
having to go through a central host com­
puter , file server, or other device . It lets 
applications talk directly to the network , 
instead of talking to DOS, which in turn 
talks to the network operating system. 
Implemented on a circuit chip that re­
sides on the network communications 
board, NetBIOS provides fast service be­
cause it bypasses the PC's operating 
system. 

The NetBIOS specification defines a 
set of system calls that allow an applica­
tion on a PC to gain access to applications 
on other PCs on the same LAN . To carry 
out a certain operation, the application 
loads various processor registers with 
given values and performs a software in­
terrupt. The application issues an inter­
rupt 5Ch to access the network interface 
board directly and use NetBIOS . 

continued 

Host 
CPU 

Front-end 
coprocessor 

board 

HFP= host-to-front-end protocol 

Figure 3: When implementing TCP/IP on a microcomputer host system, using a 
host-front -end coprocessor board is a way oftaking some ofthe processing burden 
offthe CPU. 
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ETHERNET CONNECTION 
1OMbps over unshielded Twisted-Pair Wiring 

The Quick-Net'" 3000 Ethernet Series from lntellicom provides Novell Netware"' , 3Com3+Share 
and IBM PC Networking compatibility with unshielded twisted-pair wiring operation at l OMbps. 
Complete integrated solution for XT, AT, PS/2 or MAC/I computers or compatibles. 

• 	 Total compatibility with Standard or Thin Ethernet coax based 

LAN's. Expand your network or establish a new one using our 

twisted-pair wiring solution with no performance degradation. 


• 	 Complete range of Industry compatible Media Access Units/ 

Network adapter cards available to establish star-based net­

work topologies using low-cost telephone wiring; IBM Type 3 

or AT&T PDS cabling. 


• 	 The Quick-net solution is cost effective for both small and large 

networks offering full compatibility with most popular network 

operating sys tems. 


• 	 MAU's located on each building floor inter-connect via an Eth­ O.srrt>utor. VAR. Sysrem .,tegraror & Dealer ~s we4come 
ernet 1OMbps coax backbone. Connect up to 256 PC's on a 
single coax cable using multiple MAU's. Installation is easy as 
plugging in a telephone. 

9259 Eton Avenue, 
Chatsworth , California 91311lntellicom is an established manufacturer of high performance commu­
Telephone: (818) 882-8877nication products with over 75,000 units installed worldwide. The 

Quick-net 3000 series is simply the best way to establish alow cost and Toll Free (800) 992-2882 
flexible 1OMbps twisted-pair Ethernet LAN. FAX (818) 882-2404 

Cati or write Now, and let us share our extensive networking expertise 

with you to meet your networking needs today, and into the future. 


lntellicom 
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The NetBIOS scheme has been hob­
bled by one major factor: its inability to 
span incompatible networks. Fortunate­
ly, the DoD has developed a merger of 
TCP/IP and NetBIOS that overcomes this 
limitation. 

NetBIOS Over TCP/IP 
In the past several years , many vendors 
have independently developed products 
that let NetBIOS applications run in a 
TCP/ IP environment. These vendors 
were already offering TCP/IP network­
ing products and wanted them to be able 
to interoperate with the growing number 
of NetBIOS applications . All the prod­
ucts used NetBIOS as the HFP between 
the applications on the host and TCP on 
the network . Unfortunately, all these 
different implementations would not 
work with each other. To solve this prob­
lem, the DoD issued the RFC 1001/1002 
specification, which defines the interac­
tion between NetBIOS and TCP. The 
products now coming into the market­
place conform to this specification. 

The most difficult problem in integrat­
ing NetBIOS and TCP/IP is handling 
names. In the NetBIOS world , communi­

eating entities (applications and servers) 
all have names , which users obtain via a 
simple announcement scheme. If you 
want the name FileManagerOOl, you 
broadcast your claim to that name to 
everyone else on the LAN ; if no one ob­
jects, that becomes your name . In an 
internetworking environment , this 
scheme presents two problems. One oc­
curs when you connect two formerly sep­
arate networks, and two devices on the 
different network s have the same name. 
The second problem is that broadcasting 
in an internetwork almost always is for­
bidden because it would quickly over­
whelm the communications links. To 
overcome this problem, the DoD devel­
oped a mapping between NetBIOS names 
and internetwork names and adapted the 
existing Internet name protocol to facili­
tate name creation. 

The RFC 1001/1002 specification 
provides for three forms of NetBIOS: 8 ­
nodes , P-nodes , and M-nodes. 8-nodes 
are restricted to communications on a 
single LAN and use a broadcast type of 
naming protocol , similar to the un­
adorned NetBIOS . Therefore , a 8-node 
doesn't implement TCP/ IP . P-nodes 

make full use of TCP/IP and can com­
municate with other P-nodes on the same 
LAN and with P-nodes on other net­
works to which they ' re connected. M­
nodes have mixed functionality and can 
communicate with both 8 -nodes and M­
nodes. 

If you run NetBIOS over TCP/IP, you 
can communicate with any other system 
that implements NetBIOS over TCP/I P­
as long as it supports the NetBIOS inter­
face as defined in the RFC 100 1/ 1002 
specification. For example, you can't ac­
cess files from a Unix system that sup­
ports TCP/IP but not NetBIOS. But be­
cause so many systems, especially Unix 
systems, support TCP/IP , and because it 
is relatively easy to add NetBIOS support 
to such systems, the possibilities for net­
working the se mac hine s a re sub­
stantial. • 

William Stallings is president of Comp­
Comm Consulting in Pride's Crossing, 
Massachusetts. This article is based on 
material in his Handbook of Computer 
Communications Standards , Vol. III: 
DoD Protocol Standards, 2nd ed. (How­
ard W. Sams, 1988). 
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