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THE LEADING EDGE IN PRINTERS
ONE GREAT LINE. ONE GREAT WARRANTY

Finally. there's one full family of printers that covers every business or word [][0CESSjI'llF applicauóonð
all from C. Itoh. a company known for packing more product into less price; and a distributed

exclusively by Leading Edge, a company known for searching out and providing that very thing.
Which means that one ca 1 to one source can get you any printer. any time you need it, for any pu ose.

All backed by a full yearsó warranty from Leading Edge. {Try that on any other line of printers?

THE PROôS.
The Prowriters: business printersðand more. The ñmoreò is a dot-matrix process with more dots. It gives you denser,
gmi> quality copy (as opposed to @ir1_<-:Ä.g. qualit copy. which looks like a bad job of spray-painting).

Prowriter: 120 cps. 80 columns dot matrix compressable to 136. 10" carriage. Parallel or serial interface.
Prowriter 2: Same as Prowriter. except 15" carriage allows full 136 columns in normal print mode.

Parallel or serial interface.
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THE STAR

The Starwriter F-10. In short (or more precisely. in a sleek 6" high. 30-pound unit). it gives you more
of just about everythingðexcept bulk and noiseðthan any other printer in its price range. It's a 40 cps letter-quality

daisy-wheel with a bunch of built-in functions to simplify and Speed up word processing
It plugs into almost any micro on the market, seri or parallel.
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THE MASTER
The Princmaster F-10. Does all the same good stuff as the Starwriter except. at 55 cps, the Master does it faster.
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Distributed Exclusively %Leading Edge Products, lnc.. 225 Tumpike Street, Canton. Massachusetts 02021.
CatÃ- toll;free 1-8 -343-683.3? or in Massachusetts call collect (617! 828-8150. Yelex 951-624.















As IBMwould design it �
The Personal Hard Disk... from Coronaw. �

Only for the ffiM Personal Computer. �
Corona speciaHzation makes the difference: 

It fits right in-right inside the IBM Personal Computer, with no 
external power supply. �

And it makes friends fast-with self-documenting, menu-driven, �
very "user-friendly" software. �

It responds to your needs-for multiple operating systems on the �
same disk at the same time, in flexible partitions that grow as needed. �

It backs you up-on floppies, using "selective" backup (by date, by 
volume, by category), so an additional backup device is not needed. 

And it has reliability you can count on-combining exclusive use of 
Seagate drives with Corona’s DataGuard� and FailSafe.n., 

And rhe price ? 

$1795 for 5MB, 

$2295 for 10 MB �

Experience the difference speciaHzation makes. 
Ask your dealer to show you the Corona Personal 
Hard Disk (or cal l us for dealership and quantity 
purchase information). 

corona �
The Thi1d Generation Microcolllfll{/er Company 

Corona Data Systems 31324 Via Col inas, Section 110, Westlake Village, CA 213-706-1505 
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NOTEBOOK™ lets you organize, sort, select, and report inventories. In the office, for personnel files, customer and 
almost unlimited amounts of textual Information In mailing lists, product descriptions. Professionals can use it 
virtually any format. for client records, indexes of files, legal documents, pleadings 

and briefs, medical records. Scholars, researchers, and 
NOTEBOOK does not require "Key" words. It can quickly students can use it for notes, lab journals, bibliographies, 
locate any text in any field. abstracts of articles. 

In the home use it for recipes, collections, address books, and Notebook is $150. 

Notebook requires PC DOS, MS DOS orCP/M-86 and 128K �
RAM or CP/M ’" with 64K RAM . (CP/M version Is limited �
to one page per record.) �

When used with a color adapter card, the IBM-PC version �
enhances prompts and 1Tl8S$8ge5 with various colors. �

Notebook, Bibliography, end IBR are trademarks or Pro/Tam �
Sollware. �
CP/M is a registered trademark ol Digital Research. Inc. �
CPM-86 Is a trademark ol Digital Research, Inc. �

A PRODUCT OF 

PROITEMfi �



David Bunnell �

The Gigantic PC World �
to Come �

Eight years ago, in 1975, the first per›
sonal computer arrived on the scene. 
Within four years there were 100,000 
PCs up and running and over 100 
companies in the market, and the in›
dustry had reached a plateau. We 
were tiny. 

In 1982 the delivery of some 
200,000 IBM Personal Computers 
gave personal computing a tremen›
dous boost. As PC pioneer Paul Con›
over likes to muse, the PC market 
passed the potato chip industry in 
gross revenue. This year IBM will sell 
about 500,000 PCs while the sales of 
PC lookalikes will add another 
100,000 units, if not more. And the 
sum total of all this is only about 30 
percent of the market. When you 
throw in Radio Shack, Apple, 
Hewlett-Packard, Cromemco, and 
the many dozens of smaller computer 
manufacturers, you have an overall 
hardware market for 1983 of $10 bil›
lion plus. 

But here’s the clincher. In 1984 the 
PC market will triple and in 1985 it 
will triple again. You figure out the 
arithmetic. The graffiti is on the wall: 
personal computing will soon cease 
to be big-it will be gigantic. 

Software As Rocket Fuel 
While there will always be refine›
ments, the hardware for this revolu›
tion already exists. When we need 
super high-resolution graphics 

and animation, true 32-bit micro›
processor chips will replace the PC’s 
16-bit brain to become the new hard›
ware standard. However, this is eons 
away-in computer terms, three to 
seven years. 

Meanwhile, hard-disk-based 16-bit 
systems such as the IBM Personal 
Computer XT have two new tremen ›
dous frontiers to explore. One is mul›
titasking, the PC’s ability to run 
more than one program at a time, 
and the other is office networking, 
connecting PCs, big computers, and 
peripherals to enable them to com›
municate and share files and func›
tions. These frontiers are the key to 
the personal computer moving in on 
irs next huge market-the big 
corporations. 

Corporate managers need PCs 
with the capacity to integrate desk›
top applications such as spreadsheets, 

data bases, and word processing, 
while at the same time monitoring 
the message channels from surround›
ing and distant environments. Per›
sonal computers in this environment 
need a variety of output devices such 
as letter quality printers, graphic 
printers, and modems, but cramming 
offices with computer peripherals 
wastes both money and space. 

Aside from the individual man›
ager’s needs is an overall corporate 
need ro maintain standard methods 
of operation and control of informa›
tion. 

According to research done by Fu›
ture Computing Incorporated, the 
Richmond, Texas, based market re›
search firm, by the end of 1983, 1 
million personal computers will be 
installed in Fortune 1000 companies. 
By 1988 this number will grow to 5 
million, representing a market pen›
etration of 50 percent. 

After the corporate world, the next 
big area of growth for PCs will prob›
ably be the educational market. At 
the same time a different animal, the 
home computer, will make a massive 
invasion of middle-class America. 

The driving force for all this will 
be software. During the music boom 
of the ’60s, people bought record 
players in order to hear the records. 
Janis Joplin sold more hardware than 
Bill Cosby ever will. 
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David Bunnell 

Statistical analysis on 
the IBM-PC is not only 
easier and faster with 
ABST AT but you can 
even use it with your 

dBase II files. 

The desktop metaphors of Visi!ON 
and Lisa are the beginning of a new 
creative vision whereby soft ware will 
emulate the working patterns of peo· 
pie; machines will become people­
literate. This tre:nJ will sell lots of 
hardware. 

Meanwhile, network software has 
to break the bonds of big-computer 
thinking. Personal compute rs w ith 
their so-c-died native intelligence 

ABSTAT™ 

If you are using dBase II for accounting, inventory 
control. marketing or scientific applications, ABSTAT 
provides you with the ability to perform statistical data 
analysis with ease! 

If you are not using dBase II, that 's OK. because 
ABST AT is a stand-alone package that can share data 
with other software through ASCII files. 

ABSTAT facilities include full data manipulation and 
editing, on line help and comprehensive statistical 
procedures, including analysis of variance, cross 
tabulation, multiple regression, Z scores and much 
more. 

ABSOLUTELY the most flexible, simple yet com pre· 
hensive statistics and data analysis package avail· 
able for the IBM·PC. 

And rso - el 

The graffiti is on the 
wall: personal comput­
ing will soon cease to be 
big-it will be gigantic. 

need more versatilit y and better in­
terfacing-and how about tying PCs 
together using the best telephone 
technology? Here's a new battle cry 
for the 'SOs: One Desktop, One 
Machine! 

So What Does It Mean Anyway? 
OK, it's 1990 and we've all got com· 
puters. What then? I think we shou ld 
sta rr thinking very seriously about 
the meaning of all this. Personal com­
puters arc tremendous producti\·ity 
tools. Docs this mean that people 
wi II be working less, or docs it mean 
that we will simpl y be doing more? 

All this intelligence at one's finger­
tips ... l've heard a lor about the ad­
vantages of PCs, and I'm tempted ro 
believe it, but I've heard little of the 
down side , and with all technology 
there seems to be two sides. Auto­
mobiles are certain ly a good 
example. 

In the future we will be looking 
for answers abou t the impact of PCs 
that we will wanr to publish . I hope 
rhe readers of PC World will under­
stand if we occasionall y skip from 
the world of bits and bytes to the 
human sector. 

Post Office Box 191 
Canon City, CO 81212 

(303) 794-7509 

ABSTAT is a trademark of A.ct.r-.o• . B.U e CP/M is a trademark 
ol Olgilal Research • dBase II is a trademark of Ashton Tate 
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Letters �

ProKey Chimes Back 
There were severa l errors in " ProKey 
Chimes In" (PC \':(lor/d, Vol. 1, No. 
I). Pro Key version 2.11 definitely 
supports redefining the Backspace 
key. Moreover, it a llows you to re­
defi ne any Control key, including 
Ctri-Backspace, ENTER Ctri-EN­
TER, and Esc. We've been deli vering 
ve rsion 2.11 since mid-December 
19S2. 

Severa l of the most important fea­
tures that differentiate l’roKey from 
its competitors were trivialized as 
" interesting features.'' That is an 
enormous understatement . Variable 
and fixed fields are essential fo r con­
venient and powerful keyboard mac­
ros. Nested definitions allow one to 
completely hide a ll system details (in­
cluding ProKey itself) so that un­
skilled users- e.g., tempo rar y 
help-can effec tively use the IBM PC 
with almost no training. 

It is true that ProKey issues no 
written prompts during no rmal oper­
atio n, but that does not mean that 
there are no prompts. ProKey in­
fo rms the user of what 's going o n by 
changing the cursor in a logica l and 
pleasing way. There a re, after all , 
only three mo des. PmKey does issue 
w ritten messages if the user makes an 
error. 

ProKey allows you to record from 
your actual wo rk without ex iting to a 
special "compose mode.' ' Again, this 
is not merely interesting-it i impo r­
tant . Without thi s feature the end 
user is forced to define strings purely 
from memo ry, without interac ti ve 
feedback from the computer. 

The paragraph on editing macros 
is misleading. Most end users already 
own a word processor or tex t ed i­
to r-the ve ry best macro editors. 
Why ho uld users pay for and lea rn a 
limited, special-purpose macro editor 
when they a lready own the best? Pro›
Key is the o nl y keyboa rd mac­

roprocessor that has full y editable 
files-an extremely impo rtant 
feature. 

David Rose �
President, RoseSoft �
Seattle, Washington �

What Docs DOS 2.00 Do? 
Please help me. Rumor has it that 
DOS 2.00 will have multitasking and 
enhanced file handling abilities. (lord 
knows version I needs them.) I call ed 
Microsoft to inquire and was told 
that they knew nothing aho ut a new 
DOS in the works. If they do n't wish 
to answer questions, they shouldn't 
pubI ish their nlllnbt:r. I was referred 
to my " loca l dealer," who will have 
the answers when Microsoft is ready 
to divulge them. My experience with 
local dealers is that I tell them what I 
find out so they will know. 

\Xlhen I received your magaz ine, I 
was surpri sed tO find that it included 
an a rticle o n MS-DOS 2.00. I quickl y 
opened the brown paper wrapper to 

find the answer. Your arti cle "The 
View From MS-DOS 2.00," was 
aimed at the operating system theo ry 
to be solved by 2.00, but to my dis­
appointment, nothing was sa id about 
what ir was rea ll y going to do for us 
users. Could you tell me what DOS 
2.00 docs that makes it worth 
purchasing? 

Also, what a re the operational and 
functional differences between PC­
DOS and CP/M-86? User- friendliness 
is hardly a concern; I have been li v­
ing with IBM operating systems for 
quire some time. I just want to be 
able to make a wise decision for an 
operating system based on criteria 
that will give the deci sion some 
weight. 

Ric Lloyd �
Henderson, North Carolina �

The answers to your questions were 
revealed by IBM 0 11 March 8. No 
multitasking (ye t), but see "The Path 
to UNIX" in this issue for an over›
view of the improved file handling. 
As for PC-DOS vs. CPIM-86, we’ve 
already scheduled a rebuttal inter›
view with the folks at Digital 
Research.-Ed. 

What I Like About You 
A tip from a fri end led me to pur­
chase a copy of the premier issue of 
PC World. I read it from front to 

back and found it user-friendl y and 
informative. My favorite articles were 
"Memory Madness" by j erem y j oan 
Hewes and " How the PC Thinks" by 
Peter Norton. 

In the future I would like to sec a r­
ticles about color graphics, the IB M 
PC Assembler (with li sti ngs), and 
rev iews of the numerous IBM PC­
related books. 

Finally, a Reader Inquiry Card 
would make it much easier to send 
for detailed litera ture from your 
advertisers. 

1VIark Goldfeld 
Chicago, Illinois 

You’ve got some great ideas, if we do 
say so ourselues. For a color graphics 
tutorial, see "Getting Acquainted 
with Graphics," (Vol. I, Nu . :I ) and 
"Around in Circles" (Vol. '/ , No. 2). 
See issue 2 for reviews uf three PC 
books, and startiltg this issue we will 
be running a Reader Service Card for 
your convenience.- Ed. 

The Redisplay Delay address in Table 
1 of .. Wlordstar Made to Order" (Vol. 
1, No. 2) was incorrectly listed. The 
correct address is 2DJ. 
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Ge first class . . .
with your peripherals, toe!

Your IBM personal computer deserves the finest, fully
compatible peripherals, like Amdekós high resolution
Color ll Monitor . . . the new comfort-view Model
"Video-310A" amber monitor . . . or the new revolu-
tionary AMDISK-3 Micro-Floppydisk Drive with up to 1
Megabyte storage! Just call, or write for full details on
these high-performance Amdek peripherals.

2201 Lively Blvd. ' Elk GFOVE Village. |L 60007  CD3?

(312)364~118O TLXZ 25-4786 H

Color ll Monitor, 13", 560(H) x 240(V) line resolu-
tion, 80 x 24 character display.
Model ñVideo-310A" amber phosphor screen with
TTL video input. Connecting cable included.
ñAMDISK-3" Micro-Floppydisk Drive, 1 Megabyte
(unformatted) storage. track-to-track compatible
with 5ó/4 " drives. shirtpocket size Micro-Floppydisk
Cartridge.

Amdek. . .yourguide to innovative computing!







Letters 

Yes, we are mr a/1-PC office. \Ve re­
ceive m ost of our stories from the au­
thors by modem or disks sent in the 
mail. A fter editing on the PCs, we in­
sert typesetting codes and telecom ­
m rmicate the copy to the typesetters. 
We use a Hayes Smartmodenr 1200, a 
PC w ith the standa rd IB M asyn­
chrmwus board. Wo rdStar data files. 
and the PC-Talk III conmwnications 
program . The full story of how we 
telecommunicate to the typesetters 
w ill be appearing in a fitture 
issue.- Ed. 

Computer Consumers 
In future issues it would be very use­
ful if you could include a listing of 
consumer advocacy groups to help 
harried computer buyers find avenues 
for recourse when they encounter un­
responsive vendors or manu fac turers. 
It is becoming commo n knowledge 
that the computer industry is in a 
free-fo r-all stare of nux; too ofren the 
end user is lost in the melee to r prof­
irs and rhe general confusion over 
new techno logy. lr seems I ikely that 
true suppo rt and accountability in 
the industry w ill onl y be achieved 
th rough consumer acti vist t::tcrics. 

You would do a great service to 
the industry and end users by occa­
sionall y printing a list of computer 
consumer protec tion agencies (if they 
exist) o r suggestions about how to 
starr such a g ro up. If the industr y 
knows that consumer " watchdogs" 
are monitoring its performance, pe r­
haps when we ca ll fo r help we' ll no 
lo nger hear rh ar obnoxious question, 
"A re you a dea ler o r an end user?" 
(with irs inevitable fo llow-up, '' If 
you're an end user, ca ll your 
dealer' '-as if we haven't a lready 
tried !). Consumers should be entitl ed 

PC WO RLD 

ro an honest effort on the part of 
dea lers and manufac turers ro resolve 
problems with computer products. 

Helen Harvey 
Oakland, Califonria 

A Beaut' From Butte 
Congratulations! It's great to see that 
the brouhaha over PC Wo rld's 
emergence hasn't compro mised rhe 
quality o r breadth of coverage. I es­
pec iall y like the article o n videotex 
(" Netwo rking in Colo r," Vol. l , 
No.1 ). 

Besides keeping us up to date o n 
the evolution of the actual apparatus, 
I trust that PC Wo rld w ill also ex­
plo re such topics as netwo rking and 
freeware. It is in this synergistic po­
tentia l that individual computer users 
may wel l fi nd the most exciting and 
expansive appl ications of their new 
art. 

Keep up the good work. 
Suzanne Stefanac 
Butte. Montana 

Stick to Business 
I sincerel y hope your new magazine 
w ill emphasize useful in fo rmation 
rather than cute graphics. Our PC is 
a tool we use in our business; we 
want to use it effi c ientl y and com­
pletely. Four-colo r graphics and 
human interest stori es do little to 
help LI S. 

Michael Truffer 
Deltona, Florida 

Knack for Feedback 
I just fini shed reading the first issue of 
your magaz ine and wo uld like to give 
)'OU some feedback. First let me tell 
you I was very impressed . The "State 
of the Art" and ' ' Hands O n'' sec tions 
were fantastic, and Peter Norto n's 
piece (" How the PC T hinks") was 
sublime. You have the knack fo r 

choosing the right sort of technica l 
material; it is immediately useful and 
does not insult anyone's intelligence. I 
think you should provide as much 
technica l info rmation as possible. 

Please avoid the commercial hype 
we see so much of at other maga­
zines, and things like the Frankston 
interview are definitel y out. No o ne 
wants to hea r his opinion on the im­
pact o f AI resea rch. 

The rev iew/comparison o f 1-2-3 
versus M BA was good; on the other 
hand, the Flight Simulator piece was 
not wo rth fi ve pages. I am very sensi­
tive to someone saying that a pro­
gram is "easy to use" o r that it 
"explains itself" when the person is 
an admitted expert in that t ype o f 
software. 

Give people good technica l mate­
ria l and reviews free of hype and you 
will become a must fo r any PC owner 
(there should be enough o ut there to 

pay the rent). I am desperate for prac­
tical in fo rmation and communication 
with other PC owners. 

Blaise Pabon 
New Haven, Co111recticut 

Suggestions 
" How the PC Thinks" by Peter Nor­
ton in the premier issue was great. It 
o ffered insight and understanding I 
have not seen in other computer mag­
azines. The level o f sophisti cation 
was appropriate fo r me. I suspect that 
many other readers might w ish that 
the PC wo uld be simpl y an ex tension 
of their minds and hands, but come 
to rea li ze that it demands mo re than 
an intuit ive understanding. 

A monthly dupli cation of this t ype 
o f voyage would be unique to a non­
programming journal. O nly BYTE is 
similar, and its audience is filled w ith 
a much h igher percentage of com­
puter sc ientists, I suspec t. 
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It’s one confusing business, choosing a 
word processor. All those companies 
assuring you theirs is the most fantastic 
one of all . And leaving you to cut through 
all the smoke and hopefully whittle them 
down to the best one for you. 

Well , we can help. If you’ll just invest the 
next three minutes reading this, we’ll tell 
you about a word processor that makes 
picking the right one a real breeze. 

FIRST, AWARNING. There are two 
things you must do when evaluating any 
word processor. First, be careful. It’s no 
secret that many of today’s claims about 
being easy to learn and use just don’t 
stand up to careful comparison. Watch 
carefully for complicated codes and pro›
grams that require "training sessions." 
Secondly, be selective. Buy a word pro›
cessor you can use on a daily basis , not 
one that requires another "training ses›
sion" when someone goes on vacation. 
In other words, be very careful to select 

the word processor that’s absolutely the 
best and easiest to use. Which is what 
we’ll now introduce you to. 

Meet WordPius-PC. It’s 
the advanced, "user-oriented" software 
package that turns your IBM-PC com›
puter into a word processor equipped 
with the sophisticated capabilities of far 
larger, more expensive systems. 

Ina �
nutshell, it’s this. Word Plus-PC was �
designed from the ground up to be the �
very latest in word processing technol›�
ogy. It has all the important features you �

could ask for. And the program is so easy 
to learn and use it defies comparison with 
other software. 

ESOSUREOF 
� We’re Professional 

Software, a leader in word processing 
software with over 30,000 customers 
contentedly churning out letters and doc›
uments around the world on personal 
and business computer systems. We 
know precisely what a top quality word 
processor must do. And we’ve studied all 
the shortcomings of our competitors. 
That’s how WordPlus-PC came to be the 
easiest-to-use word processor ever. 













TALLGRASS AND 
YOURffiMfiPC 
Tallgrass Technologies is �
the industry leader in �
Winchester HardFile �and streaming tape subsystems for the �
IBMfi PC. Fortune 500 corporations, banks, governmental �
agencies, and small businesses throughout the world depend �
on Tallgrass HardFile subsystems for their mass storage and �
backup requirements. �
Tallgrass offers formatted capacities from 6.25 Mb to 70Mb �
with integral streaming tape back-up. Our proprietary disk/ �
tape controller with integrallOK track buffer optimizes read/ �
write activity and, coupled with our DMA host interface, �
offers high performance previously unavailable with 5V4 �
disk systems. �
WHAT ABOUT DATA INTEGRITY? �
Tallgrass offers backup on ANSI standard y,� tape cartridges, �
instead of the usual floppies, video cassettes, or low-capacity �
removable Winchester devices. The Tallgrass 12.5Mb �
formatted Hardfile can back itself up on a $39.95 data �
cartridge in less than 10 minutes! �

All Tallgrass Hardfiles are equipped 
with a dedicated landing zone where the 
read/write heads land. This protects 
against incidental damage and data loss 
during power-downs and transportation. 

TALLGRASS IS UNSURPASSED 
We’ve done our hqmework in engineering and building a 
reliable HardFile subsystem with remarkable performance and 
convenient backup for the most stringent on-line mass storage 
and off-line archival requirements. 
From $3095 including integral tape backup. Available from 
COMPUTERLANDfi and other participating computer dealers. 

Exclusive Canadian Distributor: Exclusive European Distributor: 
Micro-Ware� CPS Computer Group, Ltd. 
440 Phillip St. Birmingham, 
Waterloo, Ontario N2L SR9 England 827 613H 
(519) 884-4690 (021) 7073866 

I Tallgrass 
Technologies
corporation 

ll667 W. 90th. Overland Park, I<S 66214, (913) 49U.002 

TWX: 215406 TBYT 















NEC's crisp, clear, high-pci loiniance JCl203 RGB color moi iiior, an NEC's classic JBI 20l green monitor, one of rnicrocomputings
indusiiy star klaid. Also available. the JC l 2l 2 composite video V0lSlOl'l. performance legends. Easy on the eye, and the checkbook:
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Our impressive new NEC clot matrix prinier. Parallel interface. I00 cps. ZK buffer. pin or friction
feed. Stunning performance and COlll|).-1llDl|ll'y in the hottest new peripheral of the year.

Give your IBM em some NEC,
and watch its per rmance soar.
Peripherals from NEC can mak
computer system better.

e almost any

Our sparkling new JCl203 color
monitor is plug and pin compatible with the
lb-color lBMÈ PC, and delivers
sharp, clear, and stable screen

the bright,
image for

ShackÈ, and AtariÈ computers, not to men
tion our own outstanding NEC PC-8000
series. Also available is a brand new, ex-
tremely low cost, NEC green monochrome
monitor, the JBl260, perfect companion
for an OsborneÈ, for instance.
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Nippon Electric Co., Ltd, Tokyo, Japan
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It's clear that DOS 2.00 is not the 
ultimate offering from Microsoft , but 
the first in a series of operating sys­
tem ex tensions. With device drivers 
now outside the system and accessi­
ble for customization , a great dea l of 
flexibility has been provided for 
hardware and software development. 

The key question is how quickly 
the user community will convert to 

DOS 2.00, so that manu facturers and 
programmers can rely on a 2.00-ori­
ented software base. The attitude of 
the industry is naturally, the sooner 
the better. The benefits of belonging 
to the DOS 2.00 Club will probably 
be worth the $60 admission fee. 

Meanwhile, we do keep watching 
for another operating system to make 
a serious challenge fo r the PC mar­
ket. We haven't seen that happen yet. 

The User's View 
Neither the hardware nor software 
announcements threatened to make 
existing PC systems obsolete. T he 
original PCs can easil y be upgraded 
to XT capabilit y with the announced 
expansion uni ts, and most of the 
DOS 1.10 software is supposed to be 
fully operable under 2.00. IBM has 
also shown some consumer con­
sciousness by introducing its net­
work-based customer support 
program, described by Jeremy Joan 
Hewes in the "Community" section. 

The smart money is betting that 
we haven't yet seen everything 
emerge from IBM's PC drawing 
boards this year. If we can rel y on 
their blue-suited savvy, perhaps we 
can anticipate IBM 's nex t move by 
looking at what the market wants 
most. 

The PC is already the biggest phe­
nomenon in the personal computer 
world. It got that way based on a 
combination of customer confidence 
in IBM and customer enthusiasm for 
competition and experimention 
among the independents. IBM is onto 
a good thing, and so fa r they seem to 

be promising us more of the same. 

PC WORLD 

Numbers �
got you down? �

Get out from under the avalanche of abstract numerical data with 
the powerful new graphics package designed for the IBM PC by 
Mirror Images. 

Mirrorgraph transforms unwieldy figures into clear, visual repre­
sentations. Bar graphs, pie charts, and line graphs make evaluation 
of your figures far more revealing than columns of numbers ever 
could . 

Sophisticated enough for comprehensive analysis, Mirrorgraph 
is so simple to use you'll be able to quickly produce professional 
charts with ease, either on the screen or in hard copy form. 

And the best number of all is its low price of $59•95• 
So get out from under those numbers. And let Mirrorgraph take 
over instead. 

Contact your local dealer or send check or money order to Mirror 
Images Software Business Division, 1223 Peoples Avenue, Troy, 
NY 12180. Please include $1.50 for postage and handling. NY 
residents add 7% sales tax. Credit card orders are also welcome. 

Requires 64K. DOS 1.1, double·sided drive, color graphics ® 
adapter. 

IBM is a trademark of International Business Machines Corp. 
Mirrorgra ph is a reg istered trademark of Mi rror Images 
Software, Inc. 

(518) 27 4-2335 Dealer inquiries welcome. 
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_ State of the Art: Operating Systems 

2.00:The Path �
to UNIX �
Harry Miller 

The sophisticated UNIX-like features a11d fullctions in­
cluded in Microsoft's DOS 2.00 provide some clues to 
the future directio11 of operating system software for the 
IBM PC a11d compatible computers. 

MS-DOS 2.00 represents a major advance in func ›
tionality and capability for single-user operating systems. 
Many of DOS 2.00’s enhancements reveal an increasing 
similarity between MS-DOS 2.00 and Microsoft’s other 
operating system product, XENIX. XENIX is a version . 
of the multiuser, multitasking UNIX operating system 
developed by Bell Labs. Microsoft licensed UNIX from 
Bell Labs and enhanced it before marketing it as 
XENIX. 

UNIX and XENIX are typified by a hierarchical file 
structure, a great deal of fl ex ibility for the user in con›
trolling peripheral devices, and internal utilities such as 
searching and sorting. DOS 2.00 brings those features to 
the single user environment along with a range of new 
enhancements and commands. Some of these improve›
ments are designed to support and encourage the use of 
hard disks. 

File Management �
DOS 2.00 adopts a form of file management that is log›�
ically consistent with XENIX. The filing system is hier›�
archical, so that groups of related files can be connected. �
This system is especially helpful for keeping track of files �
on a hard disk, where a simple directory command (as in �
MS-DOS 1.10) would yield an unmanageably long, ran›�
dom list of available files. �

Each group of related files is called a directory. Each 
directory may contain program or data files and may 
also contain the names of subdirectories. The subdirecto›
ries may be divided into more subdirectories until disk 
space runs our (each time a directory is created it takes 
up about 1K). 

DOS 2.00 includes commands to create (MKDIR) 
or delete (RMDIR) direcrories as well as a command to 
change which directory is "current" (CHDI R). Only the 
files in the current directory are displayed when the DIR 
command is typed, and only programs in the current di›
rectory are available for use . 

Files and programs in directories other than the cur›
rent one can be accessed by specifying the ’’path" to 
them. The path is essentially an abbreviated road map 
describing the route from the current directo ry through 

DOS 2.00 is a logical superset of 
DOS 1.10. 

parent directories and subdirectories to the desired file . A 
path specification must be no longer than 63 characters, 
including the hackslash characters used to separate the 
directory names. 

The PATH command may be used to specify the di›
rectories to be searched for a command or batch file not 
on the current directory. Typically, the PATH statement 
will be part of a batch fil e. If a PATH statement is in›
voked at system start-up and a separate directory con›
tains all the program files, then whenever a command file 
is specified, the system knows where to sea rch for it. 
This is far preferable to keeping multiple copies of a pro›
gram file , one in each directory. 

The TREE command displays all parent and sub›
directories and, optionally, all the files residing in the 
subdirectories on a specified drive. The use of the tree›
structured directory system is covered in Tom Sheldon’s 
"MS-DOS 2.00: A Hands-On Tutorial" in this issue. 
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DOS 2.00 still uses the same file name format as 
earlier versions (S-character names with optional .3-char­
acter extensions). DOS 2.00 simplifies the process of 
copying or deleting groups of related files. Instead of 
using a complicated structure of wild card (?) and global 
(*) characters as required in version 1.10, a group of files 
can be deleted or copied with a single command if the 
files are segregated into a separate directory. Under pre­
vious versions of DOS, files could only be grouped by as­
signing identical .3-character file name extensions to each 
file in the group. 

Hard Disk Support 
In addition to the extended file structure, DOS 2.00 in­
cludes a number of features that encourage the usc of 
hard disks with PCs or compatible computers. Up to 
now, manufacturers of hard disks for the IBM PC market 
have had to modify the BIOS (basic input output system) 
part of the operating system to accommodate their prod­
ucts. The BIOS is the part of the operating system that 
actually controls the hardware. Provision for controlling 
a hard disk was omitted from the BIOS in DOS 1.0 and 
1.10. 

In the past, independently produced BIOS modifica­
tions have been accomplished in one of two ways: the 
manufacturers either totally rewrote the BIOS to include 
the code that runs their hard disk, or they created a uti 1­
ity program to read the end user's existing BIOS, modify 
it to include their hard disk code, and then reinstall the 
BIOS in the DOS. 

In DOS 2.00, hard disks from other manufacturers 
can be accommodated as part of a feature known as in­
stallable device drivers. A file containing the device driver 
codes can be loaded into memory at system start-up as 
an extension of the DOS. This is accomplished with a 
simple DEVICE command (DEVICE= filename) that can 
be contained in the CONFIG.SYS file described later in 
this article. Whenever the system calls that device (in this 
case a hard disk), the system transfers control to the de­
vice driver. All a manufacturer of a hard disk must do is 
supply a file contJining the device driver for its drive, 
and DOS wi ll take care of the rest. 

Backup and Restore 
Now that hard disks are supported in the operating sys­
tem, making backup copies of files on the hard disk has 
become very important. M:1ny people underestimate the 
time required to copy the contents of a large-capacity 
hard disk onto floppy disks. DOS 2.00 includes a 
BACKUP command that makes this process more man­
ageable. The IS option specifies that all files in al l sub­
directories will be included in the backup. The /M 
option backs up only those files that have been modified 

since the last time the hard disk w:1s b:1cked up. The /D 
option backs up only those files that have been written to 
after a specified dare. 

Once files have been placed on a floppy disk by the 
BACKUP command, they c:1n be returned to the hard 
disk whenever required hy the RESTORE comm:1nd. 
RESTORE includes options for copying all subdirectory 
files {IS) or for sending a prompt to the screen before re­
storing files that have been changed since they were last 
backed up {IP). 

Redirection Feature 
Most of the time input to a program comes from the 
keyboard and output from a program goes to the screen. 
The keyboard is considered the standJrd input device 
and the screen is the standard output device. DOS 2.00 
includes a facility for supplying the input to a program 
from a data file on the disk or from another device, such 
as a modem, and for sending the output of a progr:1m to 
a fil e or another device. This faci lit y uses the special 
character < to denote the source of input and > to spec­
ify the object of output. ror example, DIR>DIRLIST 
wi ll send the output of the Dl R command to the file 
called DIRLIST, while DIR > PRN will send the same 
output to the printer. 

Aside from the convenience of having input suppl ied 
from a disk file and output sent directly to the printer, 
the redirection feature provides another interesting ca­
pability. 

Redirection allows the computer to be controlled by 
an external terminal. While this may be only mildly use­
ful now, it points the way to 3 multiuser environment . It 
will be no surprise if a future release of MS-DOS pro­
vides a facility for multiple users and concurrent 
processing. 

The commands described above redirect input and 
output for the duration of one command. DOS 2.00 also 
provides a way {the CTTY command) to ch:mge the de­
fault standard input and output devices from the key­
board and screen to any other devices. Redirecting the 
standard input and output control to the modem (the 
COMl: device) allows remote control of the PC from a 
computer located across town or across the world . 

Piping Input and Output 
DOS 2.00 allows programs to be chained together. In 
other words, the output from one program (which 
would normally be sent to the screen) can serve Js the 
input to another program {the input of which would usu­
ally come from the keyboard). The vertical bar character 
(:) is used to separate the names of the programs being 
chained, as in DIR:SORT. In this example, the output of 
DIR would become the input of SORT. The output of 
the SORT command would then be sent to the screen, 
since no other output w:1s specified . The output of the 
pipe can also be sent to a disk file, as in 
DIR: SORT > FILENAME 
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Extended Batch Files �
The batch file feature of MS-DOS allows a series of oper›�
ating system-level commands contained in a file to be �
executed in sequential order. Version 2.00 extends the �
capabilities of the batch file mode by adding seven sub›�
commands that control batch processing. �

With the ECHO command, users can suppress the 
screen display of commands being executed from a batch 
file. This is primarily an aesthetic improvement over ver›
sion 1.10, under which each command is displayed as it is 
executed. 

The FOR statement provides a means for repetitive ex›
ecution of commands. Just as in a BASIC program, with 
a FOR statement commands will be executed until the 
condition specified in the statement becomes false. FOR 
statements cannot be " nested" in the batch facility›
only one FOR statement may be specified per command 
line. 

The GOTO statement transfers control of the batch 
process to another command in the batch file. Since 
batch files do not have line numbers like BASIC pro›
grams, a label must be inserted on the line preceding the 
target of the GOTO. A label is created by starting a 
word with a colon. 

The IF subcommand makes conditional execution of 
batch commands possible. This statement allows a com›
mand to be skipped unless a specified condition is met. 

With the SHIFT subcommand, more than ten replace›
able parameters may be used in a batch fil e command 
line. The replaceable parameters are usually numbered 
%0 to %9 and may be used to specify certain param›
eters (such as a file name or a disk drive) at execution 
time. 

As with DOS 1.10, batch processing can be suspended 
temporarily with the PAUSE subcommand. When the 
batch file reaches the PAUSE statement, it displays ’Strike 
any key when ready .. .’. When a batch file comes to a 
REM (remark) subcommand, it causes a remark or a 
specified message to be displayed on the screen. 

Background Tasking 
While DOS 2.00 is still a single-tasking system, it now 
offers the ability to run a background process on "inter›
rupt time." Interrupt time is avai lable when the CPU, the 
computer’s processor chip, is not busy with a foreground 
process. The most prominent use for this feature is in 
print spooling-printing one file while .editing another. 
DOS 2.00 includes a print spooling utilit y program. 

The PRINT command allows up to ten files to be 
specified as a queue to be printed. Global file name char›
acters (wild cards * and ?) can be included in the file 
names. Once the specification is complete, the system is 
ready to start another process while the queue is being 
printed. The PRINT command can be used with a /C 
(cancel selected files) or a IT {terminate print mode) op›
tion to stop the print process. 

With most print spoolers currently ava ilable for the 
PC, data sent to the printer from any source (i.e., Word­
Star or a BASIC program) can be held in a special mem›
ory area until the printer is ready to receive it. To use the 
2.00 print spooler from within a BASIC program re›
quires a routine that includes the file to be printed in a 
DOS PRINT statement. 

System Configuration 
DOS 2.00 brings new flexibility and simplicity to the 
process of configuring a computer system. The CON›
FIG.SYS file can contain speci fi cations for system opera›
tion. When the system is booted, DOS 2.00 searches for 
the CONFIG.SYS fil e. If the file is found, DOS executes 
it and establishes the specified conditions. 

The BREAK= ON command allows Ctrl-Break to 
cancel a running program no matter what it is doing. 
The default BREAK = OFF condition wi ll stop a pro›
gram only if it is performing an operation that involves 
the screen, keyboard, printer, or asynchronous commu›
nications adapter. 

The BUFFERS= nn command provides a means for 
specifyi ng the number of disk buffers allocated in mem›
ory at system start-up. A disk buffer is a block of the 
computer’s main memory (RAM) that holds data being 
written to or read from a disk. The more disk buffers set 
aside, the more data from the disk that will be held in 
memory, and thus, the faster the disk access. The system 
default is 2 disk buffers; legal values are from 1 to 99. 

The DEVICE= statement is the mechanism by which 
files containing device drivers are specified for use by 
DOS 2.00. Generally, device drivers will be used for hard 
disks, different printers or modems, or special terminals 
(keyboards and screens). 

The FILES= nn command speci fies the maximum 
number of files that can be open at one time. The system 
default is 8 and the maximum legiti mate va lue is 99. 

Systems programmers can specify their own top-level 
command processor by using the SHELL= command. 
This command causes the new command processor to be 
loaded in place of COMMAND.COM at system start-up. 

More Features 
The ASSIGN statement can be used to fool the operating 
system into believing that dri ve A is really drive B. Some 
applications programs insist on looking for data files on 
drive B or for program files on drive A. The ASSIGN 
statement essentially provides the A or B drives with a 
temporary change of identity. 

The PROMPT command lets the user change the sys›
tem prompt from the default A> to any specified text or 
some special characters, such as the current directory 
path, the time or date, or the operating system version 
number. 
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For example, the statement PROMPT $T results in the 
prompt being changed to something like 16:19:28.35. 
PROMPT $P changes the prompt to describe the current 
path, such as A: \Ievell \level2. The PROMPT $P com­
mand can be very helpful in keeping track of a complex 
directory structure. Any text can be used as the prompt. 
PROMPT Ok could fool someone into thinking they 
were actually in BASIC; PROMPT % could be used to 
really make DOS 2.00 look like UNIX. 

The CLS command clears the screen. This will bees­
pecially useful in batch files or for use with programs 
that leave the screen cluttered with text. 

The RECOVER command is a utility program that re­
covers files from a disk that has a bad sector. Options al­
low the recovery of either a specified file (except for the 
data in the bad sector), or if the directory has been 
damaged, from all the files on the disk. 

DOS 2.00 allows direct access to the table that con­
trols the codes transmitted by each of the keys. Thus, 
with a little programming any key on the keyboard can 
be redefined. The operating system also allows DOS 
commands to be executed from within applications 
pro'grams. 

Compatibility with 1.10 
DOS 2.00 is a logical superset of DOS 1.10; all the fea­
tures of DOS 1.10 arc included in version 2.00, and all 
the new features are simply additions to the version 1.10 
capabilities. If a system contains at least 12!lK of RAM, 
the vast majority of programs designed to run under 
DOS 1.10 will run without a hitch under version 2.00. In 
fact, if they wanted, programmers could act as if they 
were still using 1.10 and not use any of the new features 
until they were ready to learn them. 

Since the operating system now includes more features 
and commands, it takes up more memory space. Because 
of this, some of the memory locations used by applica­
tions programs may be shifted. If a program depends on 
those exact locations for a crucial function, that pro­
gram might not run under DOS 2.00 without some 
reconfiguration. 

DOS 2.00 provides a new floppy disk format that uses 
nine sectors per track instead of eight, resulting in single­
sided floppy disks that can contain up to J80K, and dou­
ble-sided disks that hold 360K. Even though the new for­
mat results in a 10 percent increase in disk capacity, disks 
formatted under version 1.10 are still fully compatible 
with DOS 2.00 and do not have to be reformatted. 

International Compatibility 
Even while DOS 2.00 is making news, Microsoft is al­
ready shipping DOS 2.01. The only difference in the 
newer version is that international system calls are imple­
mented. The CONFIG.SYS file can contain information 
about the country in which the system is being used. 
Once the system is started, the operating system will take 
care of converting to the proper currency symbols and 
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format, decimal notation, and date format. There is even 
a facility for displaying and printing in one country's 
style while the error messages are in another country's 
language and format. That facility is designed for ap­
plications developers who may want to market their ap­
plication in a different country. 

The Future 
The features and capabilities outlined on these pages add 
up to a significant advance from what we are used to 
seeing in a single user system. Bur where will DOS go 
from here? UNIX and Microsoft's other products pro­
vide some clues. 

It seems very likely that we can expect a release in the 
near future to include support for multiple users and 
concurrent processing. just as hard disk support is the 
underlying theme of DOS 2.00, we can expect that multi­
user support will be the theme of the next major release. 
The new features provided at that time will have to in­
clude some file locking, record locking, and password 
protection schemes, as well as the ability to address and 
utilize very large amounts of memory. 

The way in which the user interacts with the computer 
will be vastly improved. The command processor will 
very probably be menu-driven and controlled by point­
ing the cursor. This is the type of "visual shell" interac­
tion that users of Microsoft's Multiplan and Lotus' 1-2-3 
have adapted to well. It would certainly be appropriate 
for Microsoft to package an internal on-line tutorial 
with the newer and more complex DOS. 

The next operating system will undoubtedly include 
many more internal utility programs. Multiuser systems 
will require electronic mail. An extended on-line help fa­
cility would be an obvious area for improvement. The 
print spooling feature may be extended to give the user 
greater control, including viewing the print queue. The 
communications facilities built into the operating system 
are likely to be significantly enhanced to include many 
features that currently require a separate program. 

In short, we can look forward to an operating system 
with the power and functionality previously found only 
on minicomputers or mainframes, combined with the 
ease of use and accessibility we have come to expect 
from personal computers. 

MS-DOS 2.00 
Includes BASIC 2.0 
IBM 
Systems Products Divison 
P.O. Box 1328 
Boca Raton, FL 33432 
8001447-4700; 322-4400 Illinois; 447-0890 Alaska, 

Hawaii 
List Price: $60 
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PC VersaCard� and Processor MicroCards� �
Provide Ultimate Price/ Performance �

to IBM� PC �
Sritek expansion modules provide incredible 
price/performance and multi-user capabil ity. 
Sritek also offers the most advanced 16-bit 
application and system software. 

Versa Card and RAM Module ™ 
VersaCard and RAM Module offers you a cost 
effective expansion memory for your IBM PC. 
VersaCard is a competitively priced 256K byte 
expansion memory. It is expandable to 512K 
bytes by mounting a RAM Module on the Versa-
Card . VersaCard ($995) RAM Module ($595) 

Processor MicroCards 
You also have the flexibility to mount a 
MicroCard on the VersaCard with any of the pro­
cessors-Z80, 8086, 68000, iAPX-286 and 
16032-to bring a wealth of time-tested and 
processor-related software and transform the 
personality of your PC. With these MicroCards, 
your PC can outperform systems costing 
thousands of dollars. The increased perform­
ance not only improves your productivity, it also 
protects your dollar investment on your PC. All 
this for an incredibly low cost. 

68000 and UNIX System lllr, 
The 68000 MicroCard and the time-tested UNIX™/ 
XENIX™ operating system with integrated 
business application software transforms your 
PC into a powerful single user or multi-user 
small-business computer system. This 
MicroCard is available with popular word pro­
cessing software, general business software and 
data base management software. The 
Multiplan™ financial modeling spreadsheet soft­
ware facilitates forecasting , budgeting and 
report generation. This MicroCard also supports 
other operating systems like CP/M-68K™, UCSD 
p-System ™ and RM/COS™. Sritek also offers 
several high-level languages such as BASIC, 
COBOL, FORTRAN, PASCAL, C, APL, ADA ™ and 
others. 68000 MicroCard ($795) UNIX ($495) 

8086 MicroCard 
This MicroCard can execute all PC software 
with a 300% - 400% increase in throughput due 
to its 16-bit data bus, faster system clock (8, 10 
or 12 MHz) and FastCache™ software. Our soft­
ware facilitates transparent operation so that 
you are not aware that the programs are 

redirected to the 8086 processor. The PC 
attends to 1/0 tasks while the 8086 attends to 
application software. The parallel operation pro­
vides additional performance improvements. The 
speed improvements obtained for a very small 
differential cost makes it attractive for applica­
tions involving small-business software, word 
processing, electronic spreadsheet, etc . This 
transparent operation is available for PC-DOS™, 
CP/M-86™, UCSD p-System ™. This is essential 
for every PC user. 8086 MicroCard (S595) 

You also get a choice of several other 
MicroCards for the VersaCard and the IBM PC. 
The Z-80 MicroCard brings CP/M80™ compati­
bility to the PC; it lets you run more than 20,000 
time-tested CP/M-based programs. The 80286 
M icroCard is based on Intel's advanced 
iAPX-286 microprocessor. This brings an order 
of magnitude performance improvement to the 
PC. It is upward compatible to the PC therefore 
your software investment is protected. The 
16032 MicroCard provides VAX™-Iike function­
ality with demand-paged virtual memory 
management facility . The Ver. 4.1 Berkeley UNIX 
provides an ideal environment for desk-top 
engineering and CAD workstation. 

But that's just the beginning. Our hardware and 
software blends nicely into your system, your 
application and your network. We support 
Ethernet TM and other Local Area Networks. In 
addition, Sritek supports remote communication 
protocols such as 2780/3780, 3270, SNA/SDLC 
and others. Our modular hardware and software 
architecture offers incredible flexibility and ver­
satility, and ultimate reliability. 

If you have been looking for ways to bring more 
throughput to your PC, or planning on buying a 
more powerful computer with advanced software 
that can serve multiple users, contact your 
nearest authorized IBM dealer today. 

We guarantee that our products offer you the 
best price/performance in the entire computer 
industry. We mean it. You can compare. 

5 ltek �
Productivity Through Innovation 
10230 Brecksville Road 
Cleveland, Ohio 44141 
(216) 526-9433 

• (Prices are Suggested Retail Qty 1) • (OEM and Dealer discounts available) 

The fo llow ing are trademarks o f SRITE K. Inc .: PC VersaCa rd. Mic roCa rtl. Z·80 M icroCard. 8086 Mic roCard. 68000 Mic roCard . 80286 M ic roCard , 16032 Mic roCard and Fast Cache. 
UNIX is a trademark o f Bel l Labora lories. UNIX System Ill is a trademark o f Western Elec 1r ic . XE NIX and Mul t iplan a re trademarks o f Mic roso ft co rporation. AM/COS is a 
trademark o l Rya n·McFar land. Inc . CPIM·BO, CPIM·86 and CPIM -6BK are trademarks ol D ig ital Researc ll, Inc. PC·DOS and IBM arc trademarks o f Interna tional Business 
Machines. ZBO is a trademark and produc t o f Zit og. Inc . UCSD p-Systcm is a tradem ark of t11e Regents of the Un ive rsi ty o f Ca lifo rnia . Ethernet Is a trademark o f Xerox corpo ra­
l ion. VAX is a trademark of Digi ta l Equipmen t Corpora tion. ADA is a trad emark o f Department o l Defense. 
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Ayailable at retail stores worldwide. 
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