
Omikron TRS-80 Boards, NEWDOS + ,  
and Sundry Other Matters 

Editor's Note 
The other day we were sitting 

around the BYTE offices listening 
to software and hardware explo
sions going off around us in the 
microcomputer world. We won
dered, "Who could cover some of 
the latest developments for us in a 
funny, frank (and sometimes iras
cible) style ?" The phone rang. It 
was Jerry Pournelle with an idea 
for a funny, frank (and occasional
ly irascible) series of articles to be 
presented in BYTE on a semi-reg� 
ular (ie: every 2 or 3 months) basis, 
which would cover the wild micro
c o mpu ter go ings-on a t  the 
Pournelle House ("Chaos Manor") 
in Southern California. We said. 
yes. Herewith the first installment 
. . . . CM 

About the Author 
Jerry Pournelle spent 15 years in the 
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time writer of science fact and fiction. He is 
the former director of the Human Factors 
Laboratories for the Boeing Company, and 
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Together with Larry Niven, Jerry 
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and The· Mote in God's Eye; he has also 
written a dozen novels on his own, in
cluding The Mercenary, Birth of Fire, and 
West of Honor. 

Dr Pournelle holds degrees in engine�r
ing, psychology, and political science. He 
succeeded the late Willy Ley as science 
editor for Galaxy Science Fiction Magazine; 
recently he has moved his science-fact col
umn to the magazine Destinies, published 
by Ace Science Fiction. 
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My mad friend was raving again. 
"What this world needs, " he said, "is 
some computer reviews by users. " 

'There are a lot of good reviews, " I 
said. 

"Yeah, some," he admitted . "But  a 
lot more of them read like rewrites of 
the manufacturer's spec sheets. What 
I want is reviews by people who've 
really used the stuff . "  

I thought about that for a while 
and called BYTE. You're looking at  
the result .  This will be a column by 
and for computer users, and with rare 
exceptions I won't discuss anything I 
haven't installed and implemented 
here in Chaos Manor. At Chaos 
Manor we have computer users rang
ing in sophistication from my 9-year
old through a college-undergraduate 
assistant and on up to myself. (Not 
that I'm the last word in sophistica
tion, but I do sit here and pound this 
machine a lot; if I can't get something 
to  work, it takes an expert . )_ 

Fair warning, then: the very nature 
of this column limits its scope . I can't 
talk about anything I can't run on my 
machines, nor am I likely to discuss 
things I have no use for . Fortunately, 
that latter category is not so limiting 
as you might suppose. An author is 
most certainly running a small 
business, and I have accounting, 
mail-handling, and filing problems 
that you wouldn't believe. (Try sort
ing out data on subjects ranging from 
solar-power satellites and general 
relativity, on one end, to a concor
dance of the chansons du geste 
(French poems from the time of 
Charlemagne) on the other, coming 
from sources ranging from books and 

journals to letters from readers . )  
The equipment limitations are 

more severe . 
Primarily, I use m y  friend Ezekiel, 

who happens to be a Cromemco Z-2 
with iCom 8-inch soft-sectored 
floppy-disk drives.  He talks to me 
through a Processor Technology 
VDM direct-memory-address (DMA) 
video-displa y  board, driving a 
15-inch Hitachi monitor. However, I 
can fool him into believing he's no 
more than a smart terminal to drive a 
Novation modem at 300 bits per 
second (bps) ;  in that case he talks to 
me through an IMSAI VIO video 
board on a Sanyo 15-inch monitor 
because most of my network contacts 
prefer a 24 by 80 screen format .  In
cidentally, the VIO is set up for ad
dress hexadecimal BOOO irt memory
address space and routinely shares 
memory with the regular Industrial 
Micro static memory that fills Ezekiel 
from top to bottom. If I turn on the 
VIO screen I get a picture of what is 
in memory from location BOOO to 
B780, and a weird picture it can be 
when we're running a long command 
file . . .  

Zeke also turns out  hard copy on a 
Diablo 1620 daisy-wheel printer run
ning a t  1200 bps . The Diablo is easily 
the most expensive part of my 
system, but  in my business - writing 
books and articles, I require top 
manuscript quality, and the Diablo 
certainly delivers it reliably and effi
ciently (if noisily; sometimes it's a bit 
like being in the same room with a 
machine gun) .  

Ezekiel's main operating system is 
CP/M version 1 . 4, although we're 
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the ultrabyte memory board $19 9. 9 5 (complete kit ) 
with 16K memory 

Netronics consistently offers innovative products at un
beatable prices. And here w� go again -with JAWS. 
the ultrabyte 64K S100 memory board. 
ONE CHIP DOES IT Alt 
JAWS solves the problems of dynamic RAM with a 
state-of-the-art chip from Intel that does it all. Intel's 
single chip 64K dynamic RAM controller eliminates 
high-current logic parts ... delay lines ... massive 
heat sinks ... unreliable trick circuits. 

REMARKABLE FEATURES OF JAWS 
look what JAWS offers you: Hidden refresh ... fast 
performance ... low power consumption ... latched 
data outputs . . .  200 ·Ns 4116 RAMs ... on-board 
crystal . .. 8K bank selectable ... fully socketed . 
solder mask on both sides of board ... designed for 
8080, 8085, and Z80 bus signals ... works in Explorer. 
Sol. Horizon, as well as all other well-designed S100 
computers. 

I GIVE YOUR COMPUTER A BIG BYTE OF MEMORY I POWER WITH JAWS -SAVE UP T1J $90 ON 

INTHOOUCT1JRY UMITEIJ.OFFER SPECIAL PRICES! 

UNDECIDED? TRY A WillED /6K JAWS IN YOUR COMPUTER ON OUR 
IO·OAY MOHEY· BAC/1 OFFER ISPfCIFY YOUR COMPUTER). 
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333 litchfield Road. New Milford. CT06776 I 
Please send the items checked below: 
0 JAWS I 6K RAM kit, No. 6416, $199.95. * 
0 JAWS I 6K RAM fully assembled, tested, burned in, 

No. 6416W, $229.95.* 
0 JAWS 32K RAM kit, No. 6432. (reg. price $329.95). 

SPECIAL PRICE $299.95. * 
0 JAWS 32K RAM fully assembled, tested, burned in, 

No. 6432W, (reg. price $369.95). SPECIAL PRICE 
- $339.95.* 
0 JAWS 48K RAM kit, No. 6448, (reg. price $459.95), 

SPECIAL PRICE $399.95. * 
0 JAWS 48K fully assembled, tested, burned in, No. 

6448W, (reg. price $509.95). SPECIAL PRICE 
$449.95.* 

0 JAWS 64K RAM kit, No. 6464, (reg. price $589.95). 
SPECIAL PRICE $499.95. * 

0 JAWS 64K RAM fully assembled, tested, burned in, 
No. 6464W. (reg. price $649.95). SPECIAL PRICE 
$559.95.* 

0 Expansion kit, JAWS I 6K RAM modulo, to expand 
any ol the above in 16K blocks up to 64K. No. 16EXP, 
$129.95.* 
*All prices plus $2 postage and handling. Connecticut 

residents add sales tax. 
Total enclosed:$ _________ _ 
0 Personal Check 
OVISA 

0 Money order or Cashiers Check 
0 MASTER CHARGE (Bank No. _ _ _  _) 

Acct. No. _______ Exp. Date __ 
Signature __________ _ _ 

Print Name ___________ _ 
Address __________ __ _ 
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State ________ Zip ___ _ 
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putting up version 2 .0 real soon now. 
In addition to Ezekiel, I have a 

TRS-80 Model I Level II with expan
sion interface and a full 48 K bytes of 
memory. The TRS-80 will run 5-inch 
d i s k s  o n  the  T R S D O S  o r  
NEWDOS + disk operating systems. 
It will also run 8-inch disks on CP/M, 
and therein lies a tale. 

This will be a column by 
and for computer users, 
and with rare exceptions I 
won't discuss anything I 
haven't installed and im
plemented here in Chaos 
Manor. 

In fact, my TRS-80 will run both 
8-inch and 5-inch disks on CP/M, 
and programs created on Ezekiel will 
run on the TRS-80, or vice versa. 
Moreover, I can take programs writ
ten for the TRS-80 on cassette tape or 
TRSDOS and bring them up onto the 
CP/M system, then carry the disks 
in,and run them on the Cromemco . 
All this happens painlessly and with
o u t  g l i tch e s ,  w h i ch s o u n d s  
miraculous. 

When George Gardner of Omikron 
Systems (1127 Hearst St, Berkeley 
CA 94702, (415) 845-8013) told me 
about the possibility of full CP/M on 
the TRS-80, I admit I was skeptical . 
I'd originally intended to let the 
TRS-80 talk to the Cromemco 
through serial RS-232C ports, thus 
allowing my assistants to prepare text 
on the TRS-80 and then squirt it over 
at day's end . I'd already started on 
the program: get files off the TRS-80 
5-inch disks into TRS-80 memory, 
then send them with handshaking 
over to Ezekiel where they would be 
put onto 8-inch disks in CP/M for
mat. The code isn't very complicated, 
but the whole thing would have been 
w*o*r*k, and I am as lazy as the next 
man . Fortunately, Omikron saved me 
all that trouble. 

The Omikron system consists of a 
pair of neatly constructed circuit 
boards, comprehensible documenta
tion, the CP/M operating system 
with a number of excellent additional 
utility programs, and, optionally, a 
pair of 8-inch floppy-disk drives (you 
can use your own drives if you like) .  
The boards, which Omikron calls 

Mappers, fit neatly inside the TRS-80 
and can be installed by totally 
unskilled personnel in about 1 hour. 

Omikron's Mapper I ($199; specify 
memory size when ordering) fits into 
the TRS-80 keyboard unit .  The instal
lation instructions are exceptionally 
clear, at the level of "orient the unit 
so that the space bar is nearest 
yourself." They proceed step by step 
and end by telling you exactly how to 
reassemble the TRS-80. Omikron 
even tells you which length of screws 
go in which holes. 

Although in theory you will have 
voided your Radio Shack warranty 
by breaking the seal (a dab of paint 
on one of the screws holding the 
TRS-80 case together), the Omikron 
Mapper requires no soldering, trace 
cutting, or any other alteration . What 
happens is that you pull out the Z80 
processor, insert Omikron's board, 
and put the Z80 into a socket on the 
Omikron board. 

When that's accomplished you can 
turn on the TRS-80; you get the 
message 'T = TRS-80 C = CPM". If 
you hit T you will have a normal 
TRS-80; the Omikron equipment is 
totally invisible to both BASIC and 
assembly-language programs. (We've 
had our Mapper installed for weeks, 
and we have run some very sophisti
cated programs, without a glitch . )  

I f  you hit C you have CP/M 
operating on your 5-inch disks. My 
disk drives happen to be forty-track 
Matchless units (Matchless Systems, 
18444 South Broadway, Gardena CA 
90248 (213) 327-1010), and they work 
about eight times as fast as Radio 
Shack's standard 5-inch disks. They 
have caused absolutely no problems 
with the Omikron Mapper and 
CP/M . Incidentally, my TRS-80 has 
Radio Shack's lowercase modifica
tion, and that has caused no problems 
either. 

Omikron's Mapper II ($99 plus $10 
per cable connector) installs in the 
TRS-80 expansion interface; installa
tion is even simpler than Mapper I, 
and again involves no soldering, trace 
cutting, or other alteration of the 
TRS-80. If the Mappers are removed 
there is no way to know they were 
ever there . 

The Mapper II in the expansion 
interface works under both CP/M 
and TRSDOS . In TRSDOS it acts as 
an external data separator for the 
floppy-disk drive, eliminating sector 
retry errors - those mysterious 
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MAKE YOUR 
S100 BUS 
SYSTEM DO 
ITS BEST 
Here are three new advanced 
computer cards from IPDI 
which offer the small busi
nessman or other users of SlOO 
Bus systems performance and 
reliability at a level previously 
available only from more 
expensive systems. 

Central Processor CP-100 
This low cost ZBO CPU card is 
fully Schmitt trigger buffered 
and has jumper selectable 2 or 
4 MHz operation. Power-on/ 
reset jump to any location in 
64K with on-board EPROM 
addressed independently of 
jump address. 

Memory Parity Card MP-100 
Maintains continuous check on 
computer memory during 
execution of software. High
speed (6 MHz) error detection 
circuitry enhances reliability 
and protects stored data or 
program material. A program 
is aborted when a single bit of 
erroneous data is fetched by 
CPU. MP-100 consists of 
parity-generating circuitry and 
on-board RAM for storage of 
parity information. Bank 
switching allows multiple 
MP-100 to be used. Failed ad
dress is maintained in 2 ports. 

Video Graphics VG-100 
This single-card high-density 
computer display system is de
signed for business graphics 
applications. Totally pro
grammable font allows any 
charocter set of up to 256 
characters to be defined in 
on-board RAM. Over 3000 dis
play characters, each with a 
full byte of attribute. Versatile 
graphics applications can use 
16 gray tones or 8 colors or 
combinations. 

Call or write for further 
information: 

800-227-8420 (Toll free) 
i nternational 

product 
development 

incorporat e d  

2584 Wyandotte Street 
Mountain View, CA 94043 
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glitches that lose files. 
With Mapper II installed I now run 

both 5-inch and 8-inch disks under 
CP/M, and I can transfer programs 
from 5- to 8-inch disks using the 
CP/M utility program PIP . George 
also furnishes a program to take files 
(including programs) from TRSDOS 
to CP/M format. My own operates 
with the Omikron disks. (Omikron 
sells a single 8-inch drive with both 
Mappers for $1195; dual drives with 
Mappers are $1795. Cables are 
included . )  Omikron also furnishes the 
required software; we ran CP/M 
instantly after installing the Mapper 
boards. 

The bottom line is that my TRS-80 
with Omikron's additions has become 
a perfectly normal 48 K-byte Z80 
computer, and yet can continue to 
function as a standard TRS-80 as 
well . It's as if I had both Model I and 
Model II TRS-80 in the same package. 
For those not familiar with the 
TRS-80 this may not seem so 
miraculous, but believe me, it is . 

Nor is it hard to operate: my 
9-year-old son is in the other room 
playing Temple of Aphsai (an excel
lent real-time dungeon game) under 
TRSDOS, while his older brother 
(age 11) is impatiently champing to 
get on and run Adventure under 
CP/M . My secretary runs Electric 
Pencil on the TRS-80, then translates 
the files to CP/M format so that 
Ezekiel can read them . 

Sure, Zeke is a better machine; but 
he cost a lot more than the TRS-80 
plus the Omikron modifications. 
Omikron has made the TRS-80 a very 
convenient way to add a second com
puter without going bankrupt .  Any 
TRS-80 owner feeling left out because 
all the good programs are written in 
CP/M (or who's using 5-inch disks 
for business systems and going mad 
because of the limited storage capaci
ty of the little beasts) should get in 
touch with Omikron immediately . 
[Another device, the Maxi-Disk, that 
allows a user to run CP! M on both 
5-inch and 8-inch floppy disks on the 
TRS-80 Model I is offered at a com
parable price by Parasitic Engineering 
(1101 9th Ave, Oakland CA 94606). 
Although I have no direct experience 
with their product, the company is 
.known for the soundness of their 
hardware design . . . . GW] 

"Impossible," my mad friend told 
me when I described the Omikron 
system . "The TRS-80 has BASIC in 

read-only memory down in low 
memory-address space; CP/M can't 
run because hexadecimal locations 0 
thru 0100 are full of BASIC. Radio 
Shack gave up on CP/M ." 

"But you see i t  does work, " I said 
smugly . "Not only that, but you see 
the programs you brought from your 
machine work just fine on the 
TRS-80. "  

"Hmm,"  said he . 'There's only one 
way he could do that ."  

And he was right .  What Omikron's 
board does is "phantom out" all those 
read-only-memory parts down in low 

· memory. I t  also re-addresses the 
TRS-80's memory-mapped video
display screen to hexadecimal FCOO. 
The BIOS that Omikron furnishes 
does the rest . [BIOS is the module of 
CP! M that controls the transfer of 
d a t a  t o  a n d  fro m  the 
peripherals . . . .  RSS] George Gardner 
says there are some obsolete CP/M 
programs that might not run on the 
modified TRS-80, but I haven't found 
any. CBASIC and programs written 
in CBASIC run fine. So do all the 
various versions of Microsoft Disk 
BASIC, Tarbell BASIC, the BDS C 
Compiler, four programs written in 
Microsoft Compiling BASIC, the 
Vulcan data base, Microsoft's FOR
TRAN, Adventure, DDT, and a lot 
of utility programs obtained from the 
CP/M User's Group . 

Omikron also furnishes utilities: a 
disk test, a memory test, programs to 
reformat 8-inch floppy disks as well 
as a formatter for 5-inch disks, copy 
utilities for both 8-inch and 5-inch 
disks, and some software to make the 
TRS-80 keyboard more convenient 
(allows absolute cursor addressing by 
emulating a Soroc IQ-120 terminal 
with all control characters plus 
square brackets), an ini tialization 
routine, and a program to set up your 
TRS-80's RS-232 port for serial 
input/output (l/0) .  All in all, it's 
quite a package. It's not often that I 
can recommend something without 
reservations, but I'm happy to say 
that Omikron (all equipment guaran
teed for 6 months, parts and labor) is 
a real bargain that for a wonder 
works just as advertised. It really will 
make a TRS-80 Model I into a serious 
computer . 

The basic TRS-80 is a lot of com
puter for the money . I t  comes ready 
to run right out of the box, and it can 
be set up by three boys- ages 9, 11, 
and 13. (At least mine was, not 
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1 $1.00 

10 $0.75 

50 $0.65 

Premium tape and cassettes acclaimed 
by thousands of repeat order microcom· 
puter users. Price includes labels, cas
sette box and shipping in U.S.A. VISA 
and M/C orders accepted. California 
residents add sales tax. Phone (415) 
968-1604. 

MICROSETIE CO. 
475 Ellis Street 

Mt. View, CA 94043 
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FREE: REPORT GENERATOR MODULE 
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Introductory 
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P.O. Box 274·8 • Bronx, NY 10463 

C i rcle 307 on inquiry card. 

without threats of mayhem which 
weren't the computer's faul t . )  The 
Tandy/Radio Shack documentation 
is excellent, and there are a lot of 
good programs available for the 
TRS-80. The Radio Shack service is 
speedy, efficient, and uncomplaining. 

Just about every component of my 
TRS-80 has taken a trip to the local 
store to be fixed. None of that cost me 
anything; it wasn't even inconve
nient, especially with local Radio 
Shacks all over the place. It was 
annoying (between my secretary and 
my boys, a day without the second 
computer can be an, uh, interesting 
day) .  Still, all computers have infant 
mortality problems. When Ezekiel 
was first installed, I thought Tony 
Pietsch of Proteus Engineering in 
Pasadena, California (the man who 
set up Ezekiel) was going to wire 
himself in as an integral component .  
Although each major part of  my 
TRS-80 has been to the shop, my 
neighbor down the street has had a 
full system running from the first day 
with no glitches whatsoever . Given 
the price of the TRS-80, Tandy's 
quality control is better than you'd 
expect .  

But there are some problems . The 
Tandy disk operating system, 
TRSDOS, is needlessly complex; the 
editor/assembler and T-BUG monitor 
aren't that good, and most of their 
business programs are simply not in 
the same class with their competition .  
Although Fort Worth (Tandy head
quarters) lately seems anxious to fix 
up their act and send out revisions of 
both software and hardware, they re
main secretive . For the moment, the 
best disk operating system for the 
TRS-80 is Apparat's NEWDOS +, a 
much better operating system than 
Radio Shack's, and it's upward com
patible with TRSDOS . In fact, Tandy 
ought to be marketing NEWDOS + 
themselves . 

NEWDOS + not only works better 
than TRSDOS, but also has Super
zap: a routine which lets you go out 
to a disk file and examine and change 
it as easily as a good monitor will let 
you twiddle bits in memory! It's 
incredibly convenient. That's the 
good news. The bad news is that the 
documentation is nearly incom
prehensible . Fortunately, though, 
there's a fix for that too : H C Penn
ington's book TRS-80 Disk and Other 
Mysteries, also available from Ap
parat (7310 E Princeton Ave, Denver 

CO 80237) tells all you'll ever need to 
know about Superzap and the 
TRS-80 disk system. 

NEWDOS + and Superzap will let 
you read and write disk files sector by 
sector, change bits, defeat the 
TRS-80's silly "protection" systems, 
etc . It won't make TRSDOS as conve
nient as CP/M, nor will anything else 
except Omikron and CP/M itself; but 
they will make the TRS-80 operating 
system tolerable. 

NEWDOS + also has a disas
sembler . I haven't gotten around to 
aiming it  at  the TRS-80's read-only 
memory, but I'm about to; people I 
trust tell me it works fine. I already 
have Fuller Software's Supermap, 
which is an extensive set of comments 
to add to a disassembly of the 
TRS-80's Level II system firmware . 
Supermap has its problems, and 
strange lacunae; its author doesn't 
seem to know where the TRS-80 
memory-mapped screen is addressed, 
as an example . Still, it's worth the 
price (about $18) for anyone who 
wants to understand his TRS-80 (and 
there are some really nifty bit
twiddling routines in those read-only 
memories; with a good disassembly 
you can patch into them when 
writing your own assembly-language 
programs, thus saving a lot of 
memory and code) .  

I must admit I fail to understand 
Tandy's philosophy. Radio Shack 
charges about $100 more for a 
35-track 40 ms-access-time disk drive 
than Matchless, or Percom, or Vista 
is charging for the same type of 
equipment (which works better than 
Radio Shack's ) .  

( Incidentally, most companies 
manufacturing disk drives for the 
TRS-80 write confusing advertising 
copy. For the record, the disk con
troller is in the TRS-80 expansion in
terface, and Matchless, Vista, or Per
com 5-inch disks will work as either 
add-on drives or as the first disk 
drive . You will have to spend about 
$20 at Radio Shack for a copy of the 
TRSDOS operating system and 
documentation, but I don't recom
mend Radio Shack disk drives. )  

The TRS-80 with Omikron's Map
pers is a truly competitive machine. 
You can buy a TRS-80 Model I with 
Level II BASIC, equipped with expan
sion interface, for under $1500; fill i t  
with memory for about $200 more; 
add a pair of Omikron 8-inch disk 
drives for $1795, and Matchless 



5-inch drives for $400 each; get a 
good line printer (again, I have 
Matchless at $750) .  For a total cost of 
under $5000, you have a 48 K-byte 
machine capable of running all the 
TRS-80 programs, CP/M software, 
and top-grade text editors like Word 
Master, Magic Wand, Electric Pencil, 
and the Proteus editor-and run both 
5-inch and 8-inch disks in the 
bargain, all without building a single 
kit . And I can guarantee that a 
9-year-old can use it . 

I started off describing my system, 
and ended up talking a lot about the 
TRS-80 . I don't use the TRS-80 all 
that much-it is the secondary 
system . So what does get run around 
here? 

Well, first of course, text editors . 
I've written five or six books using 
Ezekiel, as well as countless articles 
and letters . Most of that has been 
described in articles in BYTE's com
panion magazine onComputing, but 
as Alice said in Wonderland, "things 
flow here so !" 

In particular, there are at last a 
whole flock of new text editors, some 
excellent , some not as good as the old 
standards. One, unfortunately not 

quite finished, promises to be better 
than anything available for the big
gest machines . My next column will 
dissect a number of editors to show 
their good and bad points. (Also see 
my article, "A Writer Looks at Word 
Processors, "  in the Summer 1980 
on Computing. ) We'll not only in
clude the big ones like Electric Pencil, 
WordStar and WordMaster, Magic 
Wand, Proteus, and the like, but even 
bigger ones like MIT's EMACS.  

Secondly, here at Chaos Manor we 
have a file-management problem like 
nothing you have ever seen, and thus 
we have a plethora of file handlers 
and data bases. For quick and dirty 
work I use a simple (and inexpensive) 
data-base system from Workman 
Associates (112 Marion Ave, 
Pasadena CA 91106, for about $75); 
it's far more than adequate for 
Christmas cards, telephone numbers, 
meal plans,  and cooking-duty 
assignments for long-term Boy Scout 
hikes, and such statistics as mean, 
standard deviation, and two-variable 
correlations. 

For more complicated work we use 
Vulcan (available for $490 from 
SCDP Systems, 6542 Greeley St , 

Tujunga CA 91042) . Vulcan is a pro
gram that falls into a category I call 
"infuriatingly excellent"; that means 
it does everything you'd like it to, and 
perhaps a lot more, but the documen
tation is plain lousy . Vulcan will let 
you very quickly and easily structure 
a complex data base and enter data. 
You can add to it as you will, in
cluding taking files off other data 
bases like Workman's. Since Vulcan 
makes random-access disk files, the 
data base can be as large as you like. 

It's much faster than any other 
disk-storage data base I've ever seen, 
and lets you do really complex things 
like: find all items with keywords 
"Solar" OR "Conservation" but NOT 
"Wind" AND NOT "Windmill"; sort 
by AUTHOR and create a new file; 
add the PRICE of all those items and 
INCREASE the price by 10%. 

Actually, that wouldn't be a very 
complicated task for Vulcan, which is 
as much a language as a program; in 
fact , Vulcan has a limited BASIC
language system built into it . Vulcan 
can also execute command files (very 
handy if you have operations to be 
done at regular, say weekly or 
monthly, intervals) .  It will drive both 

Radio Shack's Low-Cost Answer 
to Your Hard Copy Needs! 

TRS-80@> Quick Printer II is worth far more than the mountain of pa
per scraps you're forced to use to capture data and program listings 
that speed past on the CRT. Its on-board microprocessor-controlled 
electrostatic printhead zips through two 32-column lines per second 
on 2% in. aluminized paper. Prints upper/lower case plus expanded 
characters under software control with full  wrap-around. 

Fits most computers! TRS-80 owners can connect it to any 
Level II with or without the expansion interface. It will also 
connect to a 600 baud RS-232 serial or Centronics
type para l le l  printer port! I nc l u des manual and 
TRS-80 Bus cable. 

In-stock now at many Radio Shack 
stores and dealers! 

$219°0* 
lad1elhae 
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The biggest name in little computers® 
*

Price may vary at individual stores and dealers. 
May require special order. 
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r S-100 USERS: GIVE YOUR COMPUTER THE GIFT OF SIGHT ! -, 
The DS-80 Dig isector<" is a random 
access video digi tizer. It works in  
conjunct ion wi th  a TV camera (either 
i nterlaced or non-interlaced video) and 
any S-100 computer conform ing to the  
IEEE standards. Use it for: 

• Precision Security Systems 

• Moving Target Indicators 

• Computer Portraiture 

• Fast To Slow Scan Conversion 

• Robotics 

• Readi ng UPC Codes, schematics, 
paper tape, musical scores THE�O©[R1@ 

LW©� 
console and hard-copy devices. It is 
really usefuL 

But it drives you mad, because 
Vulcan's author didn't include 
enough examples in the instructions. 
We find Vulcan worth the effort, 
because it is fast, and comprehensive, 
and allows you to change the field 
structure of the data base at will, or 
create new data bases selectively out 
of the master; but we do a lot of 
pounding on the table and screaming 
in rage at the documentation. 

There's a lot of software like that: 
infuriatingly better than its competi
tion, but hampered by instructions 
meaningful only to the software's 
author. I sometimes think there is a 
secret school that teaches the black 
art of writing a document such that 
the author can prove conclusively 

208 july 1980 © BYTE Publications Inc 

e I MAGE PROCESSED BY DS-80 • 

CHECK TH ESE FEATURES: 

0 High resolution - a 256 x 256 pic
ture element scan 

0 Precision - 64 levels of grey scale 

0 Speed - Conversion time of 14 
microseconds per pixel  

0 Versatility - scan n i ng seq uences 
user programmable 

0 Economy - a professional tool 
priced for the hobbyist; comes fu l ly  
assembled, tested and bu rned in ,  
with fu l l y  commented portrait pri nt
ing software. 

Price: $349.95 MasterCharge and Visa 

P.O. BOX 1110, DEL MAR, CA 92014 714-942-24'29J 
that every bit of needed information 
is contained in the book - but it is 
guaranteed to be useless to anyone 
who doesn't already know it to begin 
with . In fact, I am sure there is such a 
school, and someday I'm going to 
find it and put it out of business. Until 
then, though, we'll have "infuriating
ly excellent" software with us and 
there's not a lot to be done about it . 

An upcoming "User's Column" will 
discuss a number of data bases, in
cluding some I've been promised but 
haven't received, and go over their 
strengths and weaknesses. 

We'll also look at languages, in
cluding the BDS and Whitesmith C 
compilers (see The C Programming 
Language by B Kernighan and 0 
Ritchie, Prentice-Hall 1978; C is a 
really marvelous language); BASICs 

that run source code interpretively 
and can then compile it (easily the 
best way to write quick and dirty pro
grams that have to run this after
noon); FORTH; SMAL-80 if we can 
ever get a copy that runs; LISP (want 
800-digit precision? cryptographers 
do!); and other alternatives to BASIC 
and FORTRAN. 

I'm collecting accounting systems 
and other business software, and 
we'll have a column on those also . 

I'm also open to suggestions and 
always interested in programs that 
can run on my systems and would be 
valuable to BYTE readers; if you're 
curious about software, let me know. 
Chances are I'll be as interested as 
you are, and we'll both learn 
something .• 
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