


































































































































TOTAL CONTROL 
with LMI FORTHTM 

For Programming Professionals: 
an expanding family of 
compatible, high-performance, 
Forth-83 Standard compilers 
for microcomputers 

For Development: 
Interactive Forth-S3 Interpreter ICompilers 
• 16-bit and 32-bit implementations 
• Full screen editor and assembler 
• Uses standard operating system files 
• 400 page manual written in plain English 
• Options include software floating point, arithmetic 

coprocessor support, symbolic debugger, native code 
compilers, and graphics support 

For Applications: Forth-S3 Metacompiler 
• Unique table-driven multi-pass Forth compiler 
• Compiles compact ROMabie or disk-based applications 
• Excellent error handling 
• Produces headerless code, compiles from intermediate 

states, and performs conditional compilation 
• Cross-compiles to 8080, Z-80, 8086, 68000, and 6502 
o No license fee or royalty for compiled applications 

Support Services for registered users: 
• Technical Assistance Hotline 
o Periodic newsletters and low-cost updates 
• Bulletin Board System 

Call or write for detailed product Information 
and prices. Consulting and Educational Services 
available by special arrangement. 

• �~�.� Laboratory Mlcrosystems Incorporated 
Post Office Box 10430, Marina del Rey, CA 90295 

Phone credit card orders to: (213) 306-7412 

Overseas Distributors. 
Germany: Forth-Systeme Angelika Flesch, 0-7820 Titisee-Neustadt 
UK: System Science Ltd., London EC1A 9JX 
France: Micro-Sigma SAR.L., 75008 Paris 
Japan: Southern Pacific Ltd., Yokohama 220 
Australia: Wave-onic Associates, 61.07 Wilson, WA 
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Full implementation of "C" with standard floating 
point, library, and I/O subrou'tines. UNIX VER 7 
compatible. Produces relocatable 80BO (optional OZaD) 
assembler code. Relocating assembler and linker 
supplied with package or use Microsoft MBO and LBO, 
SID/ZSID debugger interface. FAST COMPILATION 
AN D EXECUTION. 

AZTEC CII FOR CP/M $199 

-VISA -
(Special price for Micro C subscribers $149) 

�M�J�~�N�X� 
so ftware systems 

Box 55, Shrewsbury, N.J. 07701 
(201) 780-4004 

Also available for Apple DOS, HDOS, CP/M-86, PC-DOS 

�~�~�I�J�I�l�H�J�~� 

UWElkf tl'1INJ)//J)(lJC irS 

Sampler ($35) and/or 

Professional Systems (from $175) for ... 

Apple ProDos 
Amig6 

Hicro VAX 
Hl1cinlosh 

IBHPC/AT 
DECFlJlcon 

UNIFORTH Is a fuil-featured, floating-point, FORTH-83 
Standard language available for most micro and mini computers . 

Call or write for our free catalog or use our 
Bullet In Board (614-459-7736, 30011200 Baud) 

for more detailed Information. 

UNIFIED SOFTWARE SYSTEMS 
P.O. Box 21294, Columbus, OH 43221-0294 

(614) 459-7735 



ONE MEGABYTE RAM EXPANSION BOARD FOR THE 820-1 
AND THE BIGBOARD-1 

This R AM expansion board allows you to expand the memory capacity of your 820-1 
or your BIGBOARD-I to one megabyte. When used with the RAM disk software supplied 
with the kit I this sy stem will provide you with the FASTEST R AM disk that you can 
buy. This R AM board is easy to insta 111 and involves no etch cuts or cables. This board 
plugs in to five device locations below the RAM array on the 820-1 or the B IGBO ARD-I 
This board uses none of your precious 1/0 -or- the CPU socket. The memory is organized 
as 64 pages of 16K. ANY of the 16K segments can occupy ANY 16K block that the CPU 
can address. ANY 1 6K segment can be moved into or out of the address space by writing 
a single byte to memory location OFFFF hex. This product comes with machine-drawn 
schematics I and a full theory of oper ation. Assembly I installation and test procedures 
are thoroughly documented. PAL code is included and extra PALs are av ailab le. A PAL 
is shipped with each board. R AM disk software is included with source on disk. Please 
specify 5 or 8 inch disk. Interconnect hardware is shipped with each board. Compatible 

_wJt.!' ~~~ !~d _E!:1~R_A!-~ tt !C~~,! ~R.!= j~uE l~ ~:.n~i!y_ ~o_d~: _ ~~e _4.:5~' :!-_6 .:5~':. ______ _ 
1 MEG UNK IT (PC board I interconnect hardware I doc I PAL and software) ............. $ 75.00 
1 MEG KIT wI 0 RAM ( all TTL I sockets I resistors I capacitors I plus the UNK IT) ... 125.00 
256K Dynamic RAM (board will accommodate 32 RAMs max) .......................... ea 3.25 
MONITOR ROM with mapper initialization (specify 820 -or- BIGBOARD) ............... 10.00 
EXTRA PAL.......................................................................................................... 7.50 

BIGBOARD I 
The mo'st popul er computer ki tin hi story 

The BIGBOARD-I has finally come home. We are now offering the 
computer that started all this at a new low price. This is the same 
design that was licensed to XEROX Corp. in 1981 1 which was intro­
duced as the 820. This is also the same computer that was copied 
and now resides in several tens of thousands of portable 
computers around the world. Now that DRC's license has expired , 
we will be offering the computer in 'sever a 1 forms: 

BARE BOARD and DOC ........................... ~ ..... ; ......... $75.00 
UNKIT (PC Board , DOC, ROMs and terminal block) ... 85.00 
Hard-to-get parts................................................ .. call 
Special configurations ................................ :........... call 

NIYERSAL CO .;.... 25.00 820-2 COMPUTER BOARDS ...................................... $25.00 
This device was designed to interface any computer with TTL- This board is the 4 MHz version of the popular 820-1. Only 
compatib le separ ate-sy nc video to a composite monitor. This the ROMs I the disk controller I and the CPU are not included. 
board works with the 820-1 1 820-2 1 BIGBOARD I and many The hex equivalents of ALL (including keyboard translator) 

~o~th~e~r_c_o~m~_e_r_s_._R_C_A~_n_o~a_c_k~o_u~tp_u_t~. ~~~~~~~~ ROMs are shipped with each board on disk. Schematics are 
820-2 etch 21 11" x 17" schematics I set of 8 ............ 15.00 included with each order. 
820-1 etch 1 111" x17" schematics I set of6 .............. 15.00 ~~~~~~~~~~~~~~~~~~~~~~ 
820-1 CB lOS and ROM source I 5" or 8" disk ................. 35.00 820-2 FLOPPY DISK CONTROLLER ............................ $35.00 
820 t (1 . t 820) 4 00 This board is functionally identical to the 820-2 floppy PW A. power connec or pugs m 0 .......................... . 

820 t (ld t 820) , 4 00 This package consists of the PC board I the data separator power connec or so ers on 0 ...................... . 

820 2 fl d· k t 11 h t· 1000 ROM / a parts list and a set of schematics for the revision 5 - oppy 1S con ro er sc ema 1C......................... . 
CP 1M PRIMER (XEROX CP 1M HANDBOOK)...................... 7.50 floppy daugh.te.r .bo.a.rd~ .• III!IIIIJIII!" --.' ... 

J.B. F~I-yu~UII, "I nc. II:.I'(I-I":UQ~''-:I \,QI UI ... "'H~ moneyol"'der cer­
tified check, UPS cash COD. Alloy 2 ye~ts 
for personal or companycheclcs to clear . Add 
$5 for shi ppi ng/handli ng. Texas add 5.125~ 
state sal es tax. 

P.O. Box 300085 
'Arltn'gton, Texas 76010 

(~ 17) 64,0-0207 
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Processor Speed Isn't The Only Speed 

Is speed all it's cracked up to be? If 
your system is spending most of its 
time trying to find disk data or trying 
to store results then processor speed 
might not make much difference. 
Something else might, however ... 

I t looks like Xerox is dumping the 
last of the 820-IIs and 16/88. Dur­
ing a February employee sale, an 

820-II with keyboard, disk drives 
(5.25" or 8"), and the CP/M distribu­
tion disk (which includes M80, L80, 
MBASIC, etc.) went for $599. If you 
didn't want the disk drives, the cost 
dropped to $245 (you still got the 
disk). For that price, EVERYONE can 
afford a computer, or a second one 
"just in case" (e.g. parts). 

Souped Up Storage 
One problem in working with com­

puters is speed. Computers are amaz­
ing speed demons, until you learn 
how to type! Then they suddenly 
screech to a halt. Examples: 

1. Editing that 80K file with Word­
Star and trying to move from one end 
to the other. 2. Compiling and linking 
a relatively large program. 3. Working 
with that dBASE application that has 
14-zillion records. 

You get the picture. 
Have you ever considered upgrading 

your storage? Every time I go to 
upgrade a machine, the first· thing I 
hear about is speed (2.5 to 4MHz, 4 to 
5MHz, etc.). However, speed is less 
than a third of the issue!!! Unless 
you're currently operating in a RAM­
drive or hard disk environment, pro­
cessor speed should be #2 on the list. 
Number 1 should be storage. If I 
haven't convinced you yet, check out 
the statistics in Table 1. 

Notice the large ratio, even between 
single density and double density for­
mats and between 5.25" and 8" disk 

formats. RAM drive is the fastest, but 
unfortunately is\ not permanent storage 
like the hard disk. 

Acid Test Time 
I performed the same operation on a 

2.5MHz system (this one doesn't have 
a hard drive). The results are shown in 
Table 2. 

Surprised? Although 4MHz is almost 
twice as fast as 2.5MHz, both are 
greatly affected by the speed of the 
floppy disks. Only a few percent is 
gained by going to the higher clock 
rate. So sure, pop in those 5MHz 
dilithium crystals, but don't expect 
Warp 9 until the REAL horsepower is 
there. (Of course when you're doing 
something that requires lots of calcula­
tions or lots of writing to the screen, 
then processor speed becomes very 
significan t.) 

Keeping A Low Profile 
I've been getting a lot of questions 

regarding the high-profile versus the 
low-profile keyboard. From my own 
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By Mitchell Mlinar 
1225 Fonthill Ave. 

Torrance CA 90503 

experience (which is limited), the low­
profile keyboard is MUCH better than 
the high-profile. A good indication of 
keyboard quality is hand fatigue and 
typing speed: both have improved in 
the short time I've used the low­
profile. 

If you currently have an 820-II or 16/ 
8, moving up to the low-profile (that 
makes sense, doesn't it?) means sim­
ply installing the keyboard PROM into 
U36. (The low-profile keyboard uses 
the same cable and keyboard port.) 

Installing a high-profile onto the 820-
I may only be a matter of software, 
and takes about 1.5K of code. Whereas 
the high-profile keyboard transmitted 
the ASCII code of the character upon 
any keypress, the low-profile transmits 
two characters which must be decod­
ed. Software can get real fancy, as the 
keyboard not only transmits upon key­
press, but also on key release. (Soft­
ware auto-repeat anyone?) 

You'll need to purchase the 820-11 
technical manual to get a list of the 
keycodes and to see how Xerox decod-



ed the keyboard. And, if you have the 
money, that additional jack on back 
can be plugged into any two-button 
optical mouse. Of course, that is an­
other software problem. 

There's little software support for 
the low-profile keyboard on the 820-1. 
Plus2X ROMs from Emerald Micro­
ware allow owners of their double 

density card who are willing to per­
form surgery to use the low-profile on 
the 820-1 (the ROMs are 2732s); they 
are the only canned software for the 
820-1 1 know of at present. 

••• 
-. -

~INGLE BOARD XEROX "820-1 
HIGH PI;RFORMANCE COMPUTERS 

ENCLOSURE , . 

FOR 820, BIG BOARD OR 
OTHER SINGLE BOARD COMPUTER 

High Res 12" Motorola Monitor 
Big 200 Watt Power Supply 

All Wired Up & Ready To Slide in Your SBC $169.00 

A BEST BUY 
Beautiful' Keytronics full parallel ASCII (hooks right up to 
820 or BB) Keyboard with numeric keypad/function keys. 
A Best Buy $ 39.00 
Extra for Keyboard Enclosure $ 15.00 

MONITOR ONLY ........................... , .. $ 59.00 

BIG POWER SUPPLY ONLy ................... $ 35.00 

MATRIX KEYBOARDS ......... " ......... , .... $ 15.00 

8" Disk Drive Shugart 81 0 Half Height ........ ,$ 99.00 
2 8" Disk Drives in Enclosure with power ...... $299.00 
2 5W' Disk Drives in Enclosure ............... , $149.00 

ENTIRE 820-1 SYSTEM IN ENCLOSURE 
WITH KEYTRONICS KEYBOARD 

with 2 8" Drives .............•......... ; ... $699.00 
with 2 5'1." Drives ......................... $599.00 
with Diablo 630 Prinler add ................ $899.00 

(Diablo sold only with complete system) 

DIGITAL RESEARCH CP/M WITH BIOS FOR 820-1 OR 
820·11 INCLUDING LICENSE AND ALL MANUALS 
100 AVAILABLE ................................. $49.00 
ENCHANCED MICRO-CODE OPM BOOTABLE DISC 
SPECIAL WITH COMPUTER ONly .............. $45.00 
CENTRONICS PARAllEL PRINTER CABLE 
820·1 or 820·11 ................................ $35.00 

PARAllEL DRIVER(COM FilE) .................. $15.00 

SPECIAL ON CP/M 
SOFTWARE 
CLOSEOUT 

NEW LICENSED DISK 

WOR DST AR 3.3 or 3.0 1. ............ " .......... $99.00 
SUPERSORT ................................... $50.00 • 
SPELLSTAR .................................... $45.00 
MAILMERGE ................................... $50.00 

* New AUTOLETTER for Dbase 11* 
Write form letters or normal letters automatically 

to your clilmts, customers or anyone in your database 

C R A I G' S without typing names and addresses! 
. Also does single or multiple envelopes or labels. 

Add your own forms or letters ................... $99.00 

COMPUTERS 
Allprices:~~:~~~~:~~ (213) 379-1342 

Xerox 820-1 & /I 

EPROM PROGRAMMER 
only $8995 

,....Programl 2718, 32, 32A, 64, 84A, 128,258, and 
more. 

,....Connectl to parallel port & u ... l)'Item'l power 
supply. 

,....Read, copy, verify. display, edit, checksum & save . 
or load promfllel from dllk. 

,....Completely built and tested. 
,....lncludealOftware on 5V." or 8", user', manual, 40 

pin ribbon cable (lady to plug Into the parallel port 
of your Iystem. 

SUPERIOR INTERNATIONAL 
11663 Denton Dr. ~ 104 
Dallas, Texas 75229 
(214 )484-5072 

NEW ••• nOPPY DISK 
CONTROLLER BOARD 

FOR THE 
XEROX 820-11 

Direct replacement for 
the standard 820-11 Floppy 
Daughter Board. Uses the 

FDC1793/9229B for reliable 
. operation. Perfect for 

surplus 820-11 boards. 

Assembled/tested ................ $109.95 
Complete KiL .......................... $79.95 
Bare Board w/9229B ............ SS9.95 
Bare Board w/DOC ................ $39.95 

Include $3.00 Shipping 
VlSA/MC COD Add $1.50 

REPAIR SERVICE 
XEROX 820 1/11 BIG BOARD I 

THE DATA MILL 
12 Crescent Court 

Montgomery, IL 60538 
312-892-6573 
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XEROX®820-1 & 2 Assembled 
& Tested 

820-1 
CP/M (8") 
820-1 w/CP/M 

$50.00 
35.00 
70.00 

820-2 
CP/M (8") 
820-2 w/CP/M 

$70.00 
35.00 
90.00 

CP/M, MS-DOS EPROM 
PROGRAMMING SYSTEM 

Xerox is a trademark of Xerox Corporation. CP/M IS a trademark of Oigitaa ResearCh. 

OEM HOBBYIST 
Sips Inductors 
Sockets Regulators 
Linears Resistors 

Pots 7400 Dips 
Caps 74lS Chips 
Some ECl and more ... 

Authorized dealer for: 

2708· 
2758 
2516 
2716 
2732 
2764 

2732A 
2764A 
27128 
27128A 
27256 
27CXX 

~··5·· ·1·'4;i·· [is o"D···········1 
l 80 Track 96 TPI 1 
! Philips@Drives ~ 

1~.~.g:.~1 - SOPTWARS AVAILABLS POR CP/M-8~, CP/M-86 AND MS-DOS SYSTEMS 
- STAND ALONG BOARD - BLSCTROI',dC SWITCHING OP SPROM TYP8S 

~ 
- US8S 24 VOLT XPMR paR POW8R - ALL SUPPLI8S/TIMING ON BOARD 
- NO PSRSONALITY MODULSS TO BUY - LARGS COMPRBH8NSIVS MANUAL. 

l $100.00 1 
: .............................................. : 

Z80-B 6MHz $4.50 

FULCRUM· 
COMPUTER PRODUCTS 

* * PARALLEL PRINTER INTERFACE * * 
CONN8CTS TO ANY PARAL.L8L PRINT8R INT8RPACS - USSS 8 OUTPUT 
DATA BITS AND ONS INPUT DATA BIT (BUSY LING) BUSY LINS IS A 
HIGH SPBSD S8RIAL INPUT. PULL SPROM RBADING AND PROGRAMMING. 
UNIT MAY ALSO B8 CONN8CTBD TO ONS 8 BIT INPUT/OUTPUT PORT. 

* * CONTROL P.ROGRAM COMMANDS * * 
- PROGRAM SPROM(S) PROM DISK - SAVS EPROM(S) TO DISK 
- RBAD DISK PILE 1N'f0 RAM - PROGRAM BP~OM(S) PROM RAM 
- READ 8PROM(S) INTO RAM - COMPARE EPROM WITH RAM 3P+N POWER SUPPLY 
- VSRIPY BPROM IS BRASSD - COpy EPROM 
- DISPLAY /MODIPY RAM - (MONITOR MODS) WITH 11 SUB COMMANDS 

PILL-DUMP-XPER-8XAMINS-MODIPY -BIAS-PROGRAM-VERIPY, ETC.) 
Single board power supply kit with 

2 positive fixed voltages. + 1 and -1 ---------------------------------------------------------
variable. ~8~5~~~41~~t~ s~~tj'l~M g~6r~rs~TS ---> $199 KIT $54.95 

E21 COMPUTER PRODUCTS 
PARTS KIT WITH SOPTWARS AND OOC-}$179 PCB,SOPTWARS.i DOC->$69 
SOPTWARS ON 8 .i 5 1/4 DISK POR KAYPRO, OSBORNE, IBM ~ OTHBR PMTS 
---------------------------------------------------------

TO ORDBR SBND CHECK, MONGY ORDBR, WRlT8 OR CALL 
ANDRATECH 
P.O. BOX 222 

MILFORD, OHIO 45150 
(513) 752-7218 

2273 American Ave. -#8 - Hayward, CA 94545 

(415) 786-9203 

TERMS: All orders are F.O.B. Hayward California - Prepayment or C.O.D. - California residents 

a1d sales tax - Prices subjecr to change without notice·· ..Juan,aries limiteoj 10 stock on hanoj. 
CALL OR WRITS POR MORS INFORMATION -- ADD $4.00 POR SHIPPING 
OHIO RES. ADD 5.5% TAX -- VISA/M.C. ACC8PTBD -- $3.00 POR COD 

ED/ASM-86 
The first truly integrated Editor, Assembler, Debugger, and 
Linker is now available from Oliver Computing Company. 

* The Editor supports block move, block copy} partial save and partial load insertion. All text is tokenized for 
both efficiency or storage and very fast assemoly time. FAST screen I/O and separate editor/debug windows. 

* The Assembler can be immediately invoked after any editthlg command. OutJlut can be directed into memory, 
to a .COM file, .EXE, or to ED/ASM-86's own efficient .LNK file format. 8087/186/286 instructions supported. 
Macros and most standard pseudo-ops are supported. 

UNIQUE to ED/ASM is its structured assembly lallguage capability. No more wasted labels and time! 
Multiple segmented programs can be be sent to .COM fifes •. 

* The built in debugger supports symbolic disassembly, integration with the assemble~ as well as disassembly 
of 8087/186/286 insfructions. Display 8087 registers in scienfific decimal format. SPLIT SCREEN debugging 
with a dynamic register window IS easily invoked. Disassemble programs to disk file for easier analysis. 
"Single-step" data editting sU'pported for bytes, words double words, and 8087 floating constants in memory. 
You can "patch" assemble a hne at a time with symbois from previous assembly (even ilefine symbols as you go!) 

* The linker supports ED/ASM-86 link files, which can be created from virtually any valid ED/ASM-86 source 
file, even lines With multiple external symbols in expressions. (Note: not compatible with usual link format) 

* And many more features too extensive to be listed here. 

All of these features exist in one integrated program. A typical development cycle with ED/ASM-86 consists of 
entering a program with the editor

l 
or edittlng an existing Jlrogram, typmg "A:,.:JM" to assemble into memory, 

goi!!g into the debugger to immed ately test the ~rogram. Then you go back to the editor for the next cycle. 
ED/ASM was developed for Oliver Computing s own use, and has been used for over a year to enhance itself! 

ED/ASM-86 is only $95. Send check or M.O. to: 
Oliver Computing Company, P.O. Box 90140, Indianapolis, IN 46290 { (317) 849-4450 } 

for immediate aelivery via UPS. 
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The Continuing Saga Of CCP 1M 

Laine brings us a smorgasbord of 86 
events this time with some late news 
on PC Tech's X16, developments on 
the Ampro systems, and more CCP 1M 
on the Slicer (with a few cutting 
comments about Turkish customs). 
Our man in Turkey seems to be 
surviving, but we're watching closely 
to see if too many baths (Turkish, of 
course) cause wrinkles in the cerebral 
processor. 

I, 've gotten some interesting mail 
" lately: "Dear sirs: (our company) 

has been traded with your 
esteemed company for a period. As all 
of us sincerely hope to furnish you 
with more better supply, we would 
very like to learn your comments 
about products, delivery, service, etc." 

So, how 'bout it. Send me some 
MAIL, huh??? I don't pound on my 
keys just for the exercise, you know. 

Yet Another Evening ... 
First, I've got a bit of news from our 

friends at PC Tech (Dean & Earl, you 
know, the Homer & Jethro of the 
computer set ... ) as well as from Rick 
and Dave at Ampro. 

X Marks The Spot 
PC Tech's X16 has been constantly 

improving (if that's possible) since it 
was introduced at the SaG last sum­
mer. The 8087 board is now working, 
and the SASI port is now full SCSI 
(seems like Dean had a talk with Rick 
Lehrbaum from Ampro. Is this all 
some kind of evil conspiracy or some­
thing??). Dean has been trying several 
different peripherals (tape controllers, 
graphics boards, hard disks, etc.) with 
the X16, and all seem to work with no 
problems. 

Earl's ROM BIOS has been improv­
ing, also. It now has support for a 
winchester on the SCSI port. He re­
ports that he's running a WD1002 

controller with 1:3 interleave, and 
WD1003 with 1:1 (!!) interleave. (For 
comparison, my Slicer is currently 
using 1:7, although I plan to upgrade 
it to 1:3 or 4 soon.) Because of as 
overhead and stepping time, the 
speedup obviously will not be 7 times, 
but I'm sure it'll still be significant, 
especially for sequential 110. 

Editor's note: An interleave of 7 means 
that sector 2 is 7 sectors after sector 1, 
sector 3 comes 7 sectors after 2, . and so on. 
They wrap around to get all the sectors on 
the track. Spacing sectors this way gives 
the system time to get ready to read the 
next sector. But an interleave of 7 means 
that it takes 7 revolutions of the disk to 
read a complete track. A system has to be 
very fast to read a disk with no interleave 
(an interleave of 1). 

The X16 ROM BIOS now automati­
cally determines the controller type, 
number of drives, etc. and feeds it all 
to PC-DOS at boot time, so no extra 
device drivers are needed. 

On the software compatibility side, 
Earl says that only one or two BASICA 
programs and a couple of copy pro­
tected programs still won't run on the 
X16. The 'problem with BASICA is, of 
course, that it uses an extra ROM 
that's copyrighted by IBM. The prob­
lem with the copy protected programs 
is more elusive, but he says it proba­
bly has something to do with software' 
timing loops and different clock 
speeds. Nearly all PC software runs, 
though. 

I heard in December that PC Tech 
would have a new "low cost" version 
of their board out after the first of the 
year (that means it should be ready to 
ship NOW), selling for under $500 in 
quantities of 20 or so. This puts it right 
in line with boards of similar specs 
coming from Taiwan. Actually it's just 
slightly more expensive, but I've heard 
rumors of 30 percent DOA (dead on 
arrival) rates from Taiwan (and you 

By Laine Stump 
Development Foundation of Turkey 

Tunali Hilmi Cad. 22 
Ankara Turkey 

wonder why I'm shaking in my slip­
pers ... ), so the small extra expense is 
definitely worth paying, especially 
when you consider the extra shipping 
and customs charges from Taiwan. 
Several U.S. companies are now dis­
covering just this fact, and have been 
talking to PC Tech about supplying 
their motherboard needs in the future. 

Little Board News 
I've also heard from Ampro that 

they have Turbo DOS running on 
their Little Board Plus and Little Board 
186. For those who don't know, Turbo 
DOS is a mildly CP/M compatible 
operating system supporting multiple 
CPUs. Usually each user has his own 
CPU, and one CPU handles disks and 
printers, etc. (although the disks and 
printers could be distributed over the 
whole system). An intriguing idea; I 
just wish, I could convince somebody 
that I need 5 LB186s, 4 terminals, a 
huge winchester drive, and Turbo 
DOS. I would truly LOVE to play 
around with some multiprocessor 
stuff. 

They also now have a 512K expan­
sion board with two extra serial ports, 
a battery backed up clock, and an 8087 
co-processor that fits on top of the LB 
186 (which fits on top of a winchester 
controller, which fits on top of a 
winchester drive, which ... ) 

Ampro also plans to have Concur­
rent DOS (CCP/M) for the LB186/ 
expansion board pair. They had it 
running with two users on a single LB 
when I heard from them, and proba­
bly have it running with the expansion 
board by now. 

Slicer CCP/M 
I've been mostly happy (actually 

ecstatic) with CCP/M on the Slicer, but 
there are a few things which bother 
me. First, the parallel port on the 
expansion board is not supported. 

(continued next page) 
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(continued from page 69) 

Second, it doesn't automatically set 
the system time and date from the 
clock at boot time. The worst problem, 
however, is that anytime someone 
fires up a disk drive, everything slows 
down by about 130% (disk operation is 
all polled because of a bug in the 
DMA of early 186s). 

If this were any other system, I'd be 
very disappointed, but this is the 
Slicer, and that means they included­
the source code to EVERYTHING on 
the distribution disk. When something 
on the Slicer doesn't quite measure up 
to my desires I don't think of it as a 
deficiency of the Slicer; I think of it as 
an exercise left for the user. After all, 
what fun would it be if everything 
worked perfectly straight out of the 
box? It's much more satisfying to hit 
the power switch and see the system 
come up with a message that you, yes 
YOU, had a small hand in making it 
work the way it does. (Why do you 
think I rewrote the entire Monitor 
ROM and BIOS for my Big Board, 
anyway?) 

Since I could live with slightly slow 
screen paints during disk accesses and 
incorrect time stamps, I decided to add 
support for the parallel port first. This 
was fairly simple, owing mainly to the 
wonderful table-driven structure of the 
XIOS character 110 device drivers 
(once again, thanks Earl). After that, I 
kind of got busy with EXPRESS and 
resigned myself to just suffer with the 
rest for awhile. 

As soon as I get this column written, 
I'm going to begin a fullscale upgrade 
of the Slicer XIOS. I hope this won't 
take more than a month or so of spare 
time. I will then send the results of my 

. labors to Slicer for distribution. 

Gifts(?) From Afar 
Last week I got a notice that I had a 

package to pick up at the customs post 
office. Exactly 8 days later and four 
trips to customs, one official letter 
stating my purpose, in Turkey and 
guaranteeing that I wouldn't sell the 
contents inside Turkey, several hours 
of paperwork by a colleague at DFT, 
two trips by camel train to Lhasa, 

. Tibet, the tooth from a sabre toothed 
tiger, and a blessing from the Dah'lai 

Lhama, I had a box full of disks from a 
friend in the U. S. 

By the way, if anyone else sends me 
any disks, please please PLEASE send 
no more than 3 to a package and send 
each package on a separate day. The 
guys at customs here know as much 
about computers as I know about 
making goat cheese (and what I know 
about it would probably curdle your 
blood). When they see a dozen dis­
kettes in a box, they're sure that . each 
one is worth about $20 and that I'm 
going to sell them all and the Turkish 
government won't get its. cut. So par­
cel them out, please? 

Project Of The Month 
Last issue I showed the basics need­

ed to make an extended command 
processor for CCP/M (called SHELL). I 
promised to show this. month how to 
add 110 redirection (like UNIX and 
MS-DOS) to the whole mess. Unfor­
tunately, I've run out of room (actual­
ly, part of the last column was cut due 
to my running off at the mouth). Also, 

I have to admit that I don't have all 
the bugs chased away yet, so I guess 
it'll have to wait until next time. 

In the meantime I'll tell those of you 
who are anxious that the way to do it 
is to modify the INT 224 vector (at 
location 0000:(224*4» to point to your 
own BDOS intercept' routine that 
checks for console input and output 
and processes it accordingly. The in­
tercept routine should make the actual 
calls to BDOSthrough INT 225 (which 
is set equal to INT 224 at boot time). 
You must remember that the INT 224 
& 225 vectors are considered part of a 
process's environment and are there­
fore saved and restored on each task 
switch. Also remember that a new 
process inherits the INT 224 & 225 
vectors of its parent (the process 
which created it - in our case, 
SHELL). 

A Non-IBM Sidekick 
By the way, this same method could 

be used for special "filters" under 
standard CP/M and MS-DOS, as well 

HARDWARE SPOOLER and INTERFACE CONVERTER 

• 128 K PRINT BUFFER 
• CENTRONICS OR SERIAL 

INPUT/ OUTPUT 
• MULTIPLE PROTOCOLS 
• 53/4 X 7112 INCH BOARD 
• + 5 Volts at . 75 Amp 

± 12 Volts at .1 Amp 

The L-BAN D SYSTEMS hardware spooler is a Z80 based unit that 
provides a 128 K byte buffer and interface conversion between Cen­
tronics and serial. Input and output may be either parallel or serial at 
various baud rates and with several protocols. Multiple copy and single 
sheet feed are supported. 

BARE BOARD with EPROM (2732) and program listings ..... $ 39.95 
DISK with program source, 8-inch SSSD . . . . . . . . . . . . . . . . . .. 10.95 
MINI KIT board, EPROM, headers, crystals (less disk) ....... 59.95 
*PARTIAL KIT all parts EXCEPT RAMS. . . . . . . . . . . . . . . . . . .. 109.95 
*ASSEMBLED and TESTED BOARD (128 K) ............... 259.95 
WALL MOUNT POWER SUPPLY ......................... 39.95 

California Orders Add 6.5% Sales Tax 
Shipped via UPS - Check or Money Orders to: 

L-BAND SYSTEMS 
1037 E. Lemon Ave: 
Monrovia, CA 91016 

'Not available for export. 
(818) 357-0566 
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as CCP/M. In these cases however, 
you'll have to save the old vector (INT 
224 for CP/M and INT 21h for MS­
DOS) since there's no duplicate in the 
interrupt tables in low memory (of 
course, you could PUT one there if 
you wanted ... ). Some really nice 
Sidekick-like programs that wouldn't 
be IBM dependent could be created 
this way, although for something like 
Sidekick you'd need to do a "termi­
nate but keep" system call so the 
intercept code would stay in memory 
while allowing you to go back to the 
command interpreter. 

just release the console (function 93h), 
set the process's priority (function 91h) 
to OFFh (as low as it goes), and then 
do a "console attach" function (92h) 
which will effectively cause the 
process to be indefinitely (a fancy way 
of saying "forever") suspended. 

5. Log all accesses to a "sensitive" 
document (as well as making everyone 
log on to the computer) so you can tell 
who's been peeking. 

·The list goes on and on, so go out 
there and DO SOMETHING! 
OKAY??? 

Some Ideas The End (Finis) 
Intercept routines could be used for 

much more than silly calculators (the 
TI on my desk works just fine) and 
ASCII tables (in the Z80 opcodes book­
let, thanks). Some ideas of what to do 
with them: 

No more now. Next time we'll get 
back to SHELL. I finally have Micro­
soft's MASM and DRI's RASM. I 
might have a few words comparing 
them; too. 

I'll also have some stories to tell 
about Taiwanese computers and man­
ufacturers. We just got our first com­
puter from Taiwan out of customs 
today, and I'm sure by the time I sit 
down to draw up the next column I'll 
have lots of great (horror) storie~ to 
tell. 

This is done in CP/M by executing 
system call 0 (Terminate Process) with 
register DL set to a 1.' 

1. Create new (B)DOS calls for 
things like extra 110 devices and fancy 
line input system calls. 

In MS-DOS, use system call 31h 
(Terminate but Keep) with register DX 
set to the number of paragraphs (1 
paragraph "'" 16 bytes) you· want to 
keep. 

2. Enhance existing system calls, for 
instance encrypting all output to a file 
according to a password. 

If you want to put an intercept 
routine in memory and return to the 
command processor in Concurrent CP/ 
M, after initializing the intercept vector 

3. Check an appointment calendar 
every time a system call is made to see 
if you're forgetting something. 

Until then: Gule Gule, Au Revoir, 
catch you on the rebound, later on, 
peace baby, good bye. 4. Allow suspending the current 

program to run another upon input of 
a certain "wake up" key. 111111 

UAlmost a Sidekick for CP 1M" 
Ted Silveira-Computer Currents, Aug. 27, 1985 

uWHM is-ingenious and works as intended" 
Jerry Pournelle, BYTE Magazine, Sept. 1985 (c) McGraw-Hili 

Now available for CP/M 2.2, CP/M 3.0 and ZRDOS! 
The convenience of Sidekick on your CP/M machine! Trigger 
Write-Hand-Man with a single keystroke and a window pops open 
to run desk accessories. Exit Write-Hand-Man and both the screen 
and program are restored. Use with any CP/M program and most 
any CP/M machine. Takes only SK of memory. 

FEATURES Notepad for quick notes 
Appointment calendar 
HEX calculator 

File and Directory viewer 
Quick access phone book 
14 digit decimal calculator 

BONUS Add applications written by you or others! No other "Sidekick" 
lets you add applications. Dump screens, setup printers. 
communicate with other computers, display the date and time. 
let your imagination run wild! 

$49.95 (California residents add tax), shipping included. COD 
add $2. Sorry, no credit cards or purchase orders. 30 day guarantee. 
Formats: 8 inch IBM, Northstar and most 5 inch (please specify). 

Write-Hand-Man only works with CP/M 2.2, ZRDOS and CP/M 3.0 
(please specify). Simple terminal configuration required. Not avail­
able for TurboDOS. Compatible with keyboard extenders, hard 
disks, and other accessories. 

Poor Person Software 
3721 Starr King Circle 
Palo Alto. CA 94306 

415-493-3735 
Trademarks: Write-Hand-Man - Poor Person Software, CP/M-Digital Research. 
Sidekick-Borland International 

THE PROVEN 
MICRO FAMILY 

for all the 

INDUSTRY 
APPLICATIONS 

SLICER® 

• SLICER S.B.C. W 80186 CPU, 256K Ram, 32K Eprom, 2·RS232 Ports, SASI 
& Floppy Ports. 

A&T ...........•...................•. $695.00 
128K Ram ..........•.......•...•.....•. 595.00 
No Ram " . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • 495.00 

• 1 MEG Memory/Port Exp. Board, up to 1 MEG additional Ram, 4 additional 
Serial Ports, Real Time Clock with Batt. Backup. A&T •...... $495.00 

• PC Exp. Board, Monochrome Video & Keyboard Port, Spec. Graphics & 
Card Slots available, 8 pages of Video Memory. A&T ........ $495.00 

• 8087 Math Co'Processor Board (without 8087 & C·Step CPU). A&T • 300.00 
• 10MB Hard Disk Y..H 5W' ...........•.....•..•...•• 550.00 
• WD 1002SHD Controller Board .............•........ 200.00 
• SLICER Enclosure, 135W Power Supply, Floppy & Hard Disk Drives & 

Misc. Support Hdwe ....•....•.......•.•...•....... Call 
• CP/M·86 (Digital Research Inc.) ............•........ $ 85.00 
• CCP/M (Digital Research Inc.) ..•.•..•....•.........• 250.00 
• MS DOS (Micro·Soft Corp.! ....•...•..........•.... 175.00 
• NEWII M.A.C. & P.I.C. 80186 Boards ..• Used as Stand Alone or with SLICER 

for Motion & Programmable I/O Control. M.A.C. is Multi·Axis Control Board 
which controls up to 4 Analog Outputs and 4 Incremental Encoder 
Inputs ................•......•.......•.....•. Call 

• P.I.C. Programmable Interface Control Board, 32 Inputs and 24 Outputs, 
32KB Eprom, 4K Static Ram ......................... Call 

SLICER COMPUTERS INC. 
2543 Marshall Street N.E. 
Minneapolis, MN 55418 

(612) 788-9481 
BBS (612) 788-5909 
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Porting A 68000 Assembler 
To The Atari ST 

An introduction to 68000 assembly language. 

This is as good a look at 68000 
addressing modes as I've seen. Bob 
looks at this from the inside as he 
defines how he's handling addressing 
with his assembler. 

If you're thinking of moving from 
the 280 or 8088 to the 68000 envi­
ronment, definitely check this out. 

A bout a year ago, I decided to 
learn more about the 68000. I 
knew the Z80 inside out, and 

the 8086 family didn't seem to be 
much of an improvement on the Z80. 
Unfortunately, at that time the Macin­
tosh was the only inexpensive 68000 
system around, and is very much a 
closed boxed. HSC made a co-proces­
sor board that I could stick into my 
Kaypro, but I already had the co­
power board, and co-processor boards 
don't allow much interaction with sys­
tem hardware (since the system hard­
ware is really the old Z80 hardware). 

My First 68000 System 
I decided to build a small 68000 

single board computer (similar to the 
one in the Jan. 1984 BYTE) and wait 
for the under-$1000 system that Atari 
was just beginning to announce in the 
trade journals. 

I needed an assembler for my little 
68000 board. But assemblers are ex­
pensive, so I decided to write my own 
in C. Besides the cost savings, what 
better way to learn the· instruction set 
of a microprocessor than to write an 
assembler for it? Also, by writing it in 
C I could port it to the Atari system if 
and when it became available. 

68000 Registers 
The 68000 is very much a program­

mer's processor compared to the Intel 
and Zilog CPUs. It contains 8 general 
purpose data registers (DO to D7) 
which are functionally interchangea­
ble. (There is no distinction between 
any of the data registers.) 

There are 7 standard address reg­
isters (AO to A6) plus A7 which holds 
the stack pointer. All registers are 32 
bits, and data may be moved between 
registers in 32-bit (long word), 16-bit 
(word), and 8-bit (byte) chunks. 

Addressing Modes 
In addition to its large number of 

general purpose registers the 68000 
has a wide variety of addressing 
modes (for specifying the source and 
destination of an instruction). Deciding 
how to best use these was my first 
problem. 

The basic addressing modes are pret­
ty simple and are similar to most 
CPUs. The most basic mode is register 
direct - the source or destination 
operand is a register. For example: 

move.1 dO,dl 

moves a long word (signified by the .1) 
from register dO to register dl. Note 
that the operand order is source, des­
tination the opposite of 8080, Z80, and 
8086 assembler. In the case of register 
direct addressing the operands may be 
either data or address registers. 

The immediate data mode is also 
common to most CPUs. In this mode 
the source operand is part of the 
instruction. For example: 

move.b #10,dO 

moves a byte (signified by the .b) 
value of 10 into the lower 8 bits of 
register dO. (The # indicates an imme­
diate operand.) 

Absolute Addressing 
The 68000 has two versions of the 

absolute addressing mode. 
In the absolute long addressing 

mode a 32-bit address is specified as 
part of the instruction. For addressing 
data in the upper or lower 32K of 
address space the absolute short ad­
dressing mode may be used. In that 
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case a 2' s compliment 16-bit integer is 
specified as part of the instruction, 
which is sign extended to 32 bits and 
used as the address of the operand. 
For example: 

move.11000.w,100.1 

moves the long word at address 1000 
to address 100. The .W and .1 in the 
operand fields indicate the short and 
long addressing mode respectively. 

Another standard type of addressing 
mode is address register indirect in 
which the operand is at the memory 
location pointed to by an address 
register. For example: 

move.w (aO),(al) 

moves a word (signified by the .w) 
from the location pointed to by aO to 
the location pointed to by a1. 

Addressing Variations 
There are several· variations of ad­

dress register indirect addressing on 
the 68000. Address register indirect 
with postincrement is one variation. In 
this case the operand is at the location 
pointed to by an address register. 
After the operand is fetched or stored, 
the address register is incremented by 
the length of the operand. (This is 
similar to the action the Z80 stack 
pointer takes on a POP instruction.) 
For example: 

move.b (aO) + ,(al) + 

moves a byte (signified by the .b) from 
the location pointed to by aO to the 
location pointed to by al. Then the 
values contained in aO and al are 
incremented by 1. 

The address register with predecre­
. ment is the exact opposite of the 
preceding mode. In this case the reg­
ister decremented by the length of the 
operands and the operand are fetched 
or stored from the new location point-



ed to by the address register. (This is 
similar to the action the Z80 stack 
pointer takes on a PUSH.) For exam­
ple: 

move.l -(aO),-(al) 

decrements aO and al by the length of 
a long word (yes, that's right - .1 
means long word), 4, and then moves 
the long word pointed to by aO to the 
location pointed to by al. 

Yet another mode is address register 
indirect with displacement. In this 
mode the operand is found at the 
address created by summing the value 
in an address register with a sign 
extended 2' s compliment 16-bit integer 
displacement. (This is similar to the IX 
and IY registers of the Z80.) For 
example: 

move.w 10(aO),-10(a1) 

moves a word from the memory loca­
tion 10 greater than the value in aO to 
the location -10 bytes away from the 

location pointed to by a1. 
The final address register mode is 

the address register indirect with in­
dex. In this mode the location of the 
operand is the sum of an address 
register, a signed extended 8-bit 2's 
compliment integer displacement and 
an index register. The index register 
may be either an address or data 
register and can be specified as the full 
32-bit register or the lower 16 bits (sign 
extended to 32 bits). For example: 

move.w 10(aO,dO.w),100(a1,a6.l) 

calculates the source address from the 
value in aO, plus the sign extended 
value of the lower 16 bits in dO, plus 
10. Then it calculates the destination 
address from the value in aI, plus the 
value in a6 (full 32 bits), plus 100. 
Then a word is moved from the source 
to the destination address. 

Assembler implementation of the ad­
dressing modes described so far is 
pretty straightforward. With the abso­
lute addressing modes, the absolute 

address could be a straight numeric 
value or a label. For address register 
with displacement and address register 
with index, the displacement value 
could be specified by a symbol or by a 
direct numeric value. 

The last two 68000 addressing modes 
are program counter relative, and it 
took a while to figure out how they 
should be implemented. I wanted my 
implementation to make sense and to 
be compatible with other 68000 assem­
blers. 

The Program Counter 
The program counter with index 

addressing mode is very similar to the 
address register with index addressing 
mode except the program counter is 
,used instead of an address register. 
The address of the operand is deter­
mined by adding the value in the 
program counter with a sign extended 
2' s compliment 16-bit index. 

Forcing the programmer to specify 

(continued next page) 
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ATARIST 

(continued from page 73) 

an index to an address register makes 
sense because of the way address 
registers are used, but to implement 
the index the same way in a program 
counter relative mode doesn't make 
sense. 

The usefulness of counter relative 
mode is its ability to access data that is 
within 32K of the current address 
more quickly than the absolute long 
addressing mode (only a 1 word index 
must be read compared to a 2 word 
address) and to access that data in a 
manner that is totally code position 
independent. So I implemented this 
mode like so: 

move.w LABEL(pc),dO 

In operation the word located at 
address LABEL is moved to register 
dO. The assembler calculates the index. 
This works the same as: 

move.w LABEL.l,dO 

with the differences being that the 
LABEL(pc) mode is slightly faster, the 
code produced using the LABEL(pc) 
mode may be loaded at any address, 
and in the LABEL(pc) case, LABEL 
must be within plus or minus 32K of 
the current address. 

Program Counter With Index 
The program counter with index 

addressing mode was implemented in 
the, same manner. In this mode the 
operand address is the sum of the 
value of the program counter, signed 
extended 8-bit 2' s compliment integer 
displacement and an index register. 
The index register may be either an 
address or data register and can be 
specified as the full 32-bit register or 
the lower 16 bits (sign extended to 32 
bits). For example: 

move.l LABEL(pc,dO.l),dl 

moves a long word to register d1. The 
source address is the sum of the 
address LABEL and register dO. The 
assembler calculates the index from 
the difference between the current 
address and LABEL. LABEL must be 
be within + 129 bytes and -126 bytes 
of the start address of the instruction. 

Whew! . 
After finishing the 68000' s address­

ing modes and deciding what pseudo 
operations were most useful (I imple­
mented define space, define constant, 
define constant block, ORG and EQU 
directives) the assembler started to 
come together. I wrote the boot code 
for my single board, ROMed it, and 
played with some simple routines. 

Changing The Assembler For The ST 
When my ST and development 

package arrived I knew I'd have to 
make several changes before my as­
sembler would run on the ST. 

The first change was one I had 
anticipated. The order of bytes in 
word and long word data on the 68000 
is opposite of the Z80 and 8086. The 
68000 stores data with the most signifi­
cant byte (MSB) first (the Z80 stores 
the LSB first). In the Z80 version of 
the assembler all words and long 
words had to be flipped before being 
written to the object file. This code 
had to be rewritten for the 68000. 

The rest of the changes had to do 
with the executable file format the ST 
uses. The ST operating system is 
GEMDOS which has many similarities 
to CP/M 68K and MS-DOS, with the 
addition of graphics support. 

In CP/M 80 an executable (.com) file 
is an object file that always loads and 
runs from address 100 Hex. In GEM­
DOS the file must be able to load and 
run at any address. This allows the 
operating system to reside in lower 
memory but not be restricted to a 
certain size. It also makes multitasking 
possible (eventually). 
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Each executable file begins with a 
header, see Figure 1 for format. 

As indicated by the header informa­
tion, a GEMDOS executable file may 

. contain up to 4 segments. The first is 

. the text segment; it contains all the 
code. The second is the data segment; 
it contains the initialized data. Both 
the text and data segments occupy 
disk space, and in the case of the 
68000 there is no need to distinguish 
between these two segments. 

I believe that the separate definitions 
of these segments is due to the 8086 
segmented addressing. In the case of 
the 8086 the data segment register 
would have to be set to point to the 
start of initialized data. For my 68000 
assembler I elected to have only the 
text segment, since initialized data can 
also be stored there. 

The third segment is the bss (block 
storage segment), which reserves stor­
age for initialized data. Unlike most 
Z80 assemblers where DS directives 
take up disk space, the DS directives 
within the bss take up no disk space; 
they only reserve memory space. This 
directive is implemented on my assem­
bler as a one-time option - once the 
bss directive is turned on, it stays on 
to the end of the file. 

The forth segment is a symbol table. 
It's only necessary if the assembler 
produces linkable files. This assembler 
does not so there is no symbol table. 

Following the header come the text 
and data segments (and symbol table 
if it exists). At the end of the file is the 
file relocation information. 

When an executable GEMDOS file is 
loaded into memory, the relocation 



information is used to adjust the file 
for execution at its load address. The 
relocation information indicates the 
relative address of long words in the 
text segment. These must be adjusted 
for the load address of the file. A 
simple example should make this need 
somewhat clearer. The useless pro­
gram: 

start nop 
jmp 
end 

start 
• do nothing 
*jump to start 

is your basic endless loop. A nop is 
executed followed by a jump to the 
nop. 

,if this were assembled to run at 
address 000000 the label start would 
have a value of O. If this program were 
loaded at address 1000 all references to 
start would have to be adjusted to 
have a value of 1000. In this case the 
long word in the jump instruction 
would have to be adjusted to 1000. 

The relocation information has to 
indicate that byte 4 in the program 

(the nop is at bytes a and 1, and the 
opcode for the jump is bytes 2 and 3) 
is a long word that must be adjusted 
for the load address. 

Writer's Rules 
This presents a problem for the 

assembler writer - what should be 
relocatable? After much thought I de­
vised a set of rules that I think 
properly covers most circumstances . 

1. Any expression that contains the 
current address operand (*) is not 
relocatable. My reasoning is that the * 
operand is only useful in expressions 
where a difference is taken between a 
label and the current address, produc­
ing a relative address, that should not 
be adjusted on loading. 

2. All expressions that refer to a 
program label (even indirectly, for ex­
ample: symbol equ label + 2) are relo­
cated. 

3. All other expressions are not 
relocatable. This allows a programmer 
to access an absolute address (via 
symbol). 

Addressing Mode Restrictions 
The relocation of files at load time 

places some restrictions on the use of 
some of the 68000 addressing modes. 

1. The absolute short mode may not 
be used to reference a label. The 
assembler defaults to the absolute long 
mode unless explicitly specified. 

2. The program counter relative ad­
dressing modes may not be used to 
reference absolute addresses. 

Finally 
Now that I have the assembler work­

ing I may turn my attention to modify­
ing Small C to run on the ST. I would 
like to hear from any Micro C readers 
who are doing anything with Small C 
for the 68000 or are working with the 
ST. 
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ACOC OEM 5N17-1, 5V@17A, 
10"x5"x5",14Ibs. $45.00 
Trygon LBS6-24-0V, 4.8-6.8V@24A, 
6"xl7"x8",36Ibs. $60.00 
Lambda LXS-0-5-0V, 5V@27.5A 
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Sorenson SS09-50, 9V@50A switcher, 
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Standard Power 200 B 16, 16V@12.5A 
unregulated4Yz"x8Yo."x5Yz",12Ibs. $15.00 
Sorenson SLC20-5, 20V@5A, 
5Yo."x3Yz"x8Yz",4Ibs. $40.00 
Sorenson SS024-8.5, 24V@8.5A 
5W'x3 Yz"xl0", 5lbs. $90.00 
Astec AAl1261, 5V@6A 28V@lA, 
unregulated switcher, 7 Yz"x4 Yz "x2" $50.00 
130W power supply, IBM PC compatible $140.00 
HB5-3, 5V@3A Linear, 4"x5"x2" $15.00 
CP411,5V@8A, -5V@3A, + 12V@1.2A, 
-12V@lA, +24V@2.5A, 5A(surge) 
16Yz"x5"x3" Linear, (Good for 8" Hard 
Disks, and 5 ~ " Floppies) $35.00 
CP417, 5V@4A, 12V@2.5A(Avg.) 
7.5A(Surge) Linear, 8 Yz "x5"x3" 
(Good for 5 ~ " Hard Disks) $50.00 
ACOC, 551-111, 5V@8A, ± 12V@1.7A 
Linear, 11"x5"x3" (Goodfor5~" 
Floppies, or Low Current Hard Disks) $35.00 
Osborne Power Supply + 5V@2.5A, 
+ 12V@2.02A, -12V@.lA Switcher, 
6 Yo. " x4" x2" (Good for 5 ~ " Flopies) $18.00 

CASES WITH POWER SUPPLIES: 
For one full ht., or two half ht. 5 y.." floppies. $96.00 
For one full ht. or two low pwr. half ht. hard disks. $200.00 

DISK DRIVE BONANZA: DISK DRIVES: (continued) 

DISK DRIVES: 
SURPLUS Tandon TM501-full ht.,5 megabyte formatted. 

One platter, two heads, access: 85 msec., 
612 tracks, 306 cylinders, + 12V@ 1.5 A 
typical, 5 max., 5 V@ .8A $119.00 

SURPLUS Tandon TM502-full ht.,10 megabyte formatted. 
Two platters, four heads, access: 85 msec., 
1,224 tracks, 306 cylinders $225.00 

SURPLUS TM 503-full ht., 15 megabyte formatted. 
Three platters, six heads, access: 85 msec. 
1,836 tracks, 306 cylinders $340.00 

SURPLUS TM 602S-full ht.,5'" \)'1' )yte formatted. 
Twe platter SO\.O 0 _, dccess: 99 msec. 
612 tracks, 1 _ "yllnders $ 95.00 

SURPLUS Tandon TM 603SE-full ht., 11 megabyte formatted. 
Three platter, six head, access: 137 msec. 
1,380 tracks, 230 cylinders $225.00 

NEW Tulin TL226-half ht. 20 megabyte $500.00 

NEW Tulin TL240-half ht., 32 megabyte $800.00 

NEW Microscience H H725-hlf. ht., 20 megabyte $512.00 

NEW Microscience HH612-hlf. ht., 10 megabyte $380.00 

NEW TEAC SD510, half ht., 10 megabyte, 
requires 130WpowersypplyforP.C. $380.00 

NEW Shugart SA455/Panasonic JA55112N-
5 y..", half height, 48TPI, 40 track, 
6 msec. double sided $ 99.00 

NEW TEAC FDS5BV-48 TPI, 40 track, 
6 msec., half height, double sided $109.00 

NEW TEAC FD55FV-Sy.. .. , half height, 96TPI, 
80 track, 3 msec., double sided $149.00 

NEW TEAC FD55 GFV-AT -5 y. .. , 1.2 megabyte 
floppy for IBM PC-AT $175.00 

NEW TEAC FD35F-3 W', 80 track, 135 TPI, 
double sided $180.00 

NEW TEAC FD35E-3 'h", 80 track, 135 TPI, 
single sided, $168.00 

SURPLUS Shugart SA450-5 y.. ", full height, 48 TPI, 
40 track, 25 msec. track to track, 
double sided $ 75.00 

HARD DISK CONTROLLER CARDS: 
NEW DTC 5150 BX, for IBM PC­

Without Data Cables 
With Data Cables 

$185.00 
~195.00 

NEW DTC 5250-will run two 5 y.. .. floppies and two 
5 y.." hard disks. For example two TEAC FD55B, 
one Microscience HH725 20 megabyte fixed 
hard disk, and one Syquest SQ306R 
5 megabyte removable hard disk. $360.00 

NEW DTC 5290-For IBM PC,,A,T, will run 
5 y.. .. floppies and hard disks $325.00 

NEW Western Digital WD1002-WX2-for IBM PC 
Without Data Cables $170.00 
With Data Cables $180.00 

NEW WD Wl002-WA2-for IBM PC-AT 
Will run 5 y.. .. floppies and hard disks $299.00 

* All drives with asterisk are compatible with the IBM peTM as 
360K or 380K drives. Half height drives may required mounting 
brackets or filler plates not supplied with the drive. 

When ordering controller cards please indicate the model of 
drive you will be using, and the number of heads, cylinders and 
formatted capacity of the drive. 

All drives carry a gO-day guarantee. 

GAVILAN PARTS: 
32K RAM Capsules 
64K RAM Capsules (no plastic) 

Thermal Paper 
Boot Rom Board with 56K Ram Orive 
Printer Battery Packs 

20.00 
40.00 

3/100.00 
3.50 

65.00 
13.00 
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Uttle Board™ •••• $149 
The World's Least Expensive CP/M Engine 

CP/M 2.2 
INCLUDED 

~" 

W SCSI 
OPllON 

/ 
• 4 MHz Z80A CPU, 64K RAM, Z80A 

ac, 4-32K EPROM 

• Mini/Micro Floppy Controller 
(1-4 Drives, Single/Double Density, 
1-2 sided 40/80 track) 

• 2 RS232C Serial Ports (75-9600 baud 
& 75-38, 400 baud), 1 Centronics 
Printer Port 

• Power Requirement: +5VDC at .75A; 
+ 12VDC at .05A / On board -12V 
converter 

• Only 5.75 x 7.75 inches, mounts 
directly to a 5-1/4* disk drive 

• Comprehensive Software Included: 
• Enhanced CP/M 2.2 operating 

~I 
/ 

system with ZCPR3 
• Read/write/format dozens of 

floppy formats (IBM PC-DOS, 
KAYPRO, OSBORNE, MORROW ... ) 

• Menu-based system customization 
• Operator-friendly MENU shell 

• OPTIONS: 

• Source Code 
• TurboDOS 
• ZRDOS 
• Hard disk expanSion to 60 

megabytes 
• SCSI/PLUST. mUlti-master I/O 

expansion bus 
• Local Area Network 
• STD Bus Adapter 

BOOKSHELFTM ~'CitZ~ 700 
Fast, Compact, High Quality, Easy-toouse CP/M System 

• Ready-to-use professional CP/M 
computer system 

• Works with any RS232C ASCII 
terminal (not included) 

• Network available 

• Compact 7.3 x 6.5 x 10.5 inches, 
12.5 pounds, all-metal construction 

• Powerful and Versatile: 
• Based on Uttle Board 

single-board computer 
• One or two 400 or 800 KB floppy 

drives 
• 10-MB internal hard disk drive 

option 

Priced from 
$895.00 

10MB System 
Only $1645.00 

• Comprehensive Software Included: 
• Enhanced CP/M operating system 

with ZCPR3 
• Word processing, spreadsheet, 

relational database, spelling 
checker, and data encrypt/ 
decrypt (T/MAKER lilT.) 

• Operator-friendly shells; Menu, 
FriendlyT. 

• Read/write and format dozens of 
floppy formats (IBM PC-DOS, 
KAYPRO, OSBORNE, MORROW ... ) 

• Menu-based system customization 

DISTRIBUTORS 

ARGENTINA: FACTORlAL, SA, (1) 41-0018, MICROCOMPUTERS, (613) 500-0628 
n.x 22408 BELGIUM: CENTRE BRAZIL: CNC-DATA LEADER LJDA, 
ELECTRONIQUE LEMPEREUR, (041) 23-4541, (41) 262-2262, n.x 041-6364 DENMARK: 
n.x 42621 CANADA: DYNACOMP DANBIT, (03) 6&20-20, n.x 43558 
COMPUTER SYSTEMS lID., (604) 872-7737 FINLAND: SYMMETRIC OY, (0) 585-322, 
ENGLAND: QUANT SYSTEMS, TlX 121394 ISRAEL: AlPHA TERMINALS, 
(01) 253-8423, TlX 946240 REF:19003131 lID., (3) 49-16-95, TlX 341667 SWEDEN: 
FRANa: EGAL +, (1) 502-1800, n.x 620893 AS AKTA, (08) 54-20-20, TlX 13702 USA: 
SPAIN: XENIOS INFORMATICA, 593-0822, CONTACT AMPRO COMPUTERS INC., 
n.x 50364 AUSTRALIA: ASP TEL: (415) 962-0230 TELEX: 4940302 

COMPUTERS. INCORPORATED 

IBM®, IBM Corp.; Z80A®, Zilog, Inc.; CP/M®, 
Digital Research; ZCPR3'· & ZRDOS'·, 
Echelon, Inc.; Turbo DOS®, Software 2000, 
Inc.; T/MAKER III'·, T/MakerCo. 

67 East Evelyn Ave .• Mountain View. CA 94041 • (415) 962-023 O. TELEX 4940302 
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EDITORIAL 

(continued from page 2) 

head for the slopes (or dinner), but on other days, 5 pm 
will see a discussion so hot that it won't let up until 
hungry mates start calling in missing-writer reports. 

Latest topics have included: Private Domain, choice of 
articles (a lightly camouflaged way of discussing where' 
we are going), how to increase circulation, what hap­
pened to all the drives, how to let people know that a 
particular company is particularly supportive or particu­
larly otherwise. 

Real answers don't show up very often, but the 
discussions are as good as those I remember in philoso­
phy class. Philosophy was a great class. 

Articles 
Lately, the hottest topic has been article selection 

(magazine direction). A year ago, a hardware mod to a 
Big Board was in, automatically. Now, it has to be very, 
very good. 

Then, an inside look at CP/M 80 was a sure fire hit; 
now we check to see if there's a way to generalize it so 
owners of other systems can use the information. We're 
moving, feeling our way, and trying to keep up with the 
new, while maintaining reasonable support for the old. 

Of course, when you get involved in a new system it 
takes some real effort up front. If the system turns into a 
slackwater pond, far from the mainstream, then it may 
well be a loser for us and for our readers who've 
purchased the system. 

But it's not all cut and dried (an old fishing cliche). 
When you're sitting right up front, it's often difficult to 
know what's going to become a full blown river and 
what's going to dry up. For instance, should you develop 
software for the Commodore Amiga or the Atari ST? 
Both? Neither? 

In The Beginning 
I started Micro C to support a single board computer 

kit called the Big Board. When you bought the Big Board 
you got a board and a bag full of parts. It was definitely a 
do-it-yourself system, but it wasn't a backwater system. 
Once all those parts were together (properly) they ran 
CP/M. 

Now there are many board-level computers; some 
make sense, some don't. 

Choices 
An engineer takes a calculated risk when he designs a 

computer around a new operating system_ If the operat­
ing system becomes popular and he has one of the first 
systems, then he could be immensely successful. If he 
chooses wrong, then he (and his early customers) could 
lose a lot of time and money. 

The Slicer designers assumed that CP/M 86 would be a 



popular operating system, and for a short while it looked 
like they were right. After all, if straight CP/M 86 weren't 
going, there would soon be the concurrent version which 
would run MS-DOS software and support multiple tasks. 

However, the hottest, fanciest packages were written 
by people who thought hardware was part of the 
operating system (see the C column in this issue). So 
even a system that supports generic MS-DOS has been 
left out. What can the generics run? A few compilers, 
assemblers, and an odd applications program or two. 

The X-16 was the Slicer designers' response to the 
problems with the Slicer (which is still a nice machine if 
you don't need to run clone software). The Slicer 
graphics board, their first attempt at compatibility, hasn't 
really been PC compatible. 

New Processors, New Problems 
Now, of course, we're including all kinds of new 

processors and operating systems. That means we've 
greatly expanded what we can talk about. 

But what happens when someone comes up with an 
article about an assembled and tested single-board 68000 
computer that runs OS-9? What's available for OS-9? A 
few compilers, assemblers, and an odd applications 
program. 05-9 has been around for a while and it has a 
lot to offer, but it's definitely a backwater operating 
system. 

Do we just run articles about the PC, the Amiga, or the 
Atari ST? Nope. But until the 68000, for instance, gets a 
viable standard operating system (perhaps mimicking the 
Atari), it doesn't make sense for us to spend much time 
with expensive assembled and tested 68000 boards that 
run very little. 

So what are we interested in? A build-it-yourself 68000/ 
32032/80386 (or whatever) system. Even if you don't 
actually build it, the information about design and 
construction with one of the newest processors should be 
very enlightening. 

And if you do build it, the experience alone will be 
worth the price of admission. If it also supported a 
standard operating system, graphics, sound - ran 
bunches of software - that'd be a real bonus. 

But that's not all. Some folks are taking standard 
systems and going one step farther, e.g. the Definicon 
Board. Others are finding really inexpensive ways to 
build compatible systems without paying homage to Big 
Blue. There's really a lot to learn and much to do (about 
something) . 

Concurrent CP/M 
Every operating system has its supporters, and it seems 

(continued on page 79) 

Little Board™/186 •••• $495 
High Performance, Low Cost PC-DOS Engine 

• Three times the COMPUTING POWER of 
aPC 

• Data and File Compatible with IBM PC, 
runs "MS-DOS generic" programs 

• 8 MHz 80186 CPU, DIM, 
Counter/Timers, 128/ 512K RAM zero 
wait states, 16-128K EPROM 

• MinI/Micro Floppy Controller 
(1-4 Drives, Single/Double DenSity, 
1-2 sided, 40/80 track) 

• 2 RS232C Serial Ports (50 -38,400 
baud), 1 Centronics Printer Port 

• Only 5.75 x 7.75 inches, mounts 
directly to a 5-1/4" disk drive 

• Power Requirement: + 5VDC at 1.25A; 
+12VDC at .05A; On board -12V 
converter 

Boots IBM PC-DOS 
(not Included) 

• SCSI/PLUS'· multi-master I/O 
expansion bus 

• Software Included: 
• PC-DOS compatible ROM-BIOS boots 

DOS 2.xand 3.x 
• Hard Disk support 

• OPTIONS: 
• Expansion board with: 

• 128 or 512K additional RAM 
• 2 Sync/Async RS232/422 

serial ports 
• Battery backed Real Time Clock 
• 8087 Math Co-Processor 
• Buffered I/O Bus 

• STD Bus Adapter 
• Utilities source code 
• TurboDOS I NetwOrking 

BOOKSHiLFTM ~'llfZ~ 200 
Fast, compad, high quality, versatile PC·DOS system 

• Data and File compatible with IBM 
PC-DOS 2.x and 3.x 

• Runs "MS-DOS generic" programs 
(Dbase II, Multiplan, Wordstar, 
Supercalc 2, Turbo Pascal, Fortran 77, 
Microsoft C, Lattice C, IBM Macro 
Assembler, Intel compilers & tools, 
GW BaSiC, etc ...... ) 

• Works with any RS232C ASCII terminal 
(not included) 

• Compact 7.3 x 6.5 x 10.5 inches, 
12.5 pounds, all metal construction 

• Based on Little Board/186 
• 512K RAM,no wait states 
• Two RS232 serial ports 
• One Centronics printer port 

• One or two 360 Kb floppy drives 
• 1 OMS internal hard disk drive option 

Three times the COMPUTING POWER ot a PC 

Priced from 
$1295.00 

10MB System 
Only $1945.00 

Software Included: 

• PC-DOS Compatible ROM-BIOS boots 
DOS 2.xand 3.x 

• Hard Disk Support 
• T/Maker 111- Word processing, 

spreadsheet, relational database, 
spelling checker, and data 
encrypt! decrypt 

Expandable: 
• Floppy expanSion to four drives 
• Hard disk and tape expansion 
• SCSI/PLUS'Y multi-master I/O 

expansion bus 

DISTRIBUTORS 

ARGENTINA: FACTORIAL, SA, (1) 41-0018, MICROCOMPUTERS, (613) 500-0628 
TLX 22408 BELGIUM: CENTRE BRAZIL: CNC-DATA LEADER LTDA, 
ELECTRONIQUE LEMPEREUR, (041) 23-4541, (41) 262-2262, TLX 041-6364 DENMARK: 
TLX 42621 CANADA: DYNACOMP DANBIT, (03) 66-20-20, TLX 43558 
COMPUTER SYSTEMS lID., (604) 872-7737 FINLAND: SYMMETRIC OY, (0) 58So322, 
ENGLAND: QUANT SYSTEMS, TLX 121394 ISRAEL: AlPHA TERMINALS, 
(01) 253-B423, TLX 946240 REF:19003131 lID., (3) 49-16-95, TLX 341667 SWEDEN: 
FRANCE: EGAL+, (1) 502-1800, TLX 620B93 ABAKTA, (08) 54-20-20, TLX 13702 USA: 
SPAIN: XENIOS INFORMATICA, 593-0B22, CONTACT AMPRO COMPUTERS INC., 
TLX 50364 AUSTR.WA: ASP TEL: (415) 962-Q230TELEX: 4940302 

IBM®, IBM corp.; 80186®, Intel, Corp,; 
TurboDOS®, Sottwere 2000, Inc., Dbase II®, 
Ashton-Tete; Wordstllr®, Micropro, Inc.; 

~P=u:l 
Supercalc 2®, Sorcim,lnc.; Turbo Pascal®, 
Borland, Inti., Inc; Microsoft C®, GW BlIsic®, 
Multiplen®, Microsoft, Inc.; l.!Ittice C", 

COMPUTERS. INCORPORATED l.!Ittice, Inc. 

67 East EveIynAve •• MountainVi~CA94041 • (415)962-0230. TELEX 4940302 
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ERACCO. 8280 Clairemont Mesa Blvd., Suite 117 
San Diego, California 92111 
(619) 569-1864 Call for our Test Equipment Mailer! 

KAYPRO EQUIPMENT 
9" Amber CRT .............. $39.00 
9" Green Monitor ............. 35.00 
12" Green Monitor ............ 45.00 
81 Series ROM's ............... 7.00 
Keyboard (Kaypro) ............ 75.00 
Keyboard Siemens w/case ...... 65.00 
Wiring Harness ................ 7.50 

KAYPRO MAINBOARDS 
K2 With Sockets ............. $39.00 
K2 Populated - Tested ......... 129.00 
K2 with PR08-3 Mod .......... 239.00 

This one runs at 2,4 & 5 MHz, up to 4 
drives 55, OS, or Quad drives. New ROM 
has screen dump and step speed select. 
With manual & software, tested and 
guaranteed 30 days. 

K2 PR08-2 Mod. EXCHANGE ... 149.00 
We will update your K2 or K4 as above. 
Mail working Main board. 

We can install double or quad drives 
and check complete package ..... CALL 
K10 Populated - Tested ........ 250.00 
WD1002-5 Hard Disk Controller 
WD1002-5 Hard Disk Controller .200.00 
Host Interface Board ............ 5.00 

CABINETS 
K10 ....................... $45.00 

Bottom portion with front and back only. 

CRT Bezel ................... 12.00 
SUBSTITUTE CABINET 

This cabinet has a 12" green monitor on top 
that swivels left to right with a 3'position 
vertical movement. The base is 16"x18"x5" 
and contains a switching power supply. It 
has room for the main board, two drives, a 
modem and whatever else you want to stuff 
in it. It comes with a Siemens keyboard with 
case and is programmed like the Kaypro 
keyboard with many extra Wordstar and 
CP/M commands. The whole cabinet is 
color·coordinated and sharp looking. Nobody 
will ever suspect this is a Kaypro. Now you 
can build the classiest Kaypro computer 
ever for less than $550.00. The 
complete cabinet is a steal at .... $179.00 

MISC. CABLES 
9" 50 Pin - 50 Pin Header ...... $2.50 
14" 40 Pin - 40 Pin Header ...... 2.25 
9" Hard Disk - 20 Pin Header .... ,.2.00 
14" Duallnline 16 Pin Male (2) ... 2.00 
Coiled Keyboard Cable ........... 1.50 

Pioneer LD700 Laser Video Disk 
Player ................ $299.00 
Wireless Remote Control .. 55.00 

En",\" \"0. 
8280 CLAIREMONT MESA BLVD .. SUITE 117 

SAN DIEGO. CA 92111 (619) 569-1864 

HOURS: Mon.· Fri. 9·6 - Sat. 10·4 

TERMS: VISA, MasterCard, Certified 
Checks, Money Order, NO COD. Visa 
and MasterCard add 3%. Personal 
checks must clear BEFORE we ship. 
Include shipping cHarges. California 
residents add 6% Sales Tax. For more 
info please call - DON'T WRITE! We 
don't have time to answer your letters. 

****************** 
Bahco Wire Cutter "Swedish" ... 6.95 
******************' 

CPU/SUPPORT 
MC68000-8 CPU ............. $12.50 
C80186-3 ................... 27.00 
C80186-6 .................... 9.00 
Z80 CPU ..................... 1.00 
Z80A CPU .................... 2.50 
Z80A P~G' ..................... 2.50-
Z80A SiD' .................. ' ... 5.00 
Z80A DMA ................... 10.00 
8088 ....................... 10.00 
8089-3 ...................... 29.00 
08742 CPU/EPROM 12 MHz ..... 20.00 
D8284A ...................... 3.00 
08288 ....................... 9.00 
4164-15. . . . . . . . . . . . . . . . . . . . .. .90 
41256-15 ..................... 2.50 
41256-12 ..................... 2.75 

MODEM 
TMS 99532 (Modem) ......... $12.00 

FLOPPY CONTROLLER 
WD 1791 .................... $9.00 
WD 1793 ..................... 5.00 
WD 1797 ..................... 7.00 
WD 2797 ..................... 9.50 

BAUD GENERATOR 
WD 8116 ......... .' .......... $4.50 

MISCELLANEOUS 
UC3524 Sw. Reg .............. $ .85 
WD1010 ..................... 20.00 
WD1014 ..................... 28.00 
WD1 015 ..................... 28.00 
MM58167A Clock Chip .......... 5.50 
CA301 Op Amp. . . . . . . . . . . . . . .. .35 
CA083 Op Amp . . . . . . . . . . . . . . .. .45 
2N3055 ....................... 70 
2N6852 ...................... 1.00 
Voltage Regulators 

LM323K + 5V - 3A .......... 4.50 
LM78H12 +12V-5A ........ 5.00 

6116 2Kx8 Static Ram ........... 1.50 

VIDEO CONTROLLER 
6545 ....................... $7.00 
6545A-1 ..................... 8.00 
6845 ........................ 6.00 

EPROMS 
2716 ....................... $3.50 
2732 ........................ 3.75 
2764 ........................ 2.25 
2764-25 ...................... 3.50 

74LS SERIES 
HCOO ....................... $ .35 
HCU04 ....................... .40 
LS 125. . . . . . . . . . . . . . . . . . . . . .. .40 
LS 373 ........................ 60 
LS 375 ........................ 60 
4073 ......................... 35 
7406 ........................ .40 

SOLAR CELLS 
21/2" x 5/16", .5V .5A ........ $2.25 
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LOW PROFILE IC SOCKETS 
8 Pin 50 per Tube ........... $2.50 

14 Pin 25 per Tube ............ 1.50 
16 Pin 25 per Tube ............ 2.25 
18 Pin 25 per Tube ............ 2.50 
20 Pin 20 per Tube ............ 2.00 
24 Pin 20 per Tube ............ 2.50 
28 Pin 10 per Tube ............ 2.00 
40 Pin 10 per Tube ...... '.' .... 1.60 

PRINTERS 
Centronics 703 ............. $395.00 
CcmtmIJics588 ............ ".225.00 
Centronics P1 ............... 105.00 
Teretype 43KSR .............. 300.00 
NEC 2000 with Single Bin 

Cut Sheet Feeder .......... 1200.00 
Transtar 315 Color ........... 375.00 

S100 
CCS 2200 12 slot M F ........ $375.00 
CCS 2810A CPU ............. 210.00 
2065 64K RAM .............. 250.00 
2422 FDC 51/4" & 8" ......... 325.00 
2718 I/O 2 Ser., 2 Par ......... 225.00 

POWER SUPPLIES 
- WALL PLUG-IN TYPE -

6VAC - .95A ............ '.' ... $1.35 
- LINEAR -

Condor Model CP731 DC Power Supply 
+ 14V-4A. + 5V-7A, ±15V-.5A . $16.00 

Power Supply with 
Nicad Pack 12V .5AH ......... 6.50 

14KV DC/DC TV Power Supply .... 4.50 
+ 5V/1A, - 5V/.2A, + 12V/1A, 
-12V/.2A, - 24V/.05A ....... 15.00 

SWITCHERS 
5V-9.5A, 12V-3.8A, 112V-.8A .. $39.00 
5V-3A, 12V-2A, 112V-.4A ....... 29.00 
5V - 10A .................... 25.00 

FLOPPY DISK DRIVES 
- 1/3 HEIGHT -

OkidataDSDD .............. $109.00 
Supplied w/sub·panel to make V2 ht. 

- 112 HEIGHT - ' 
Mitsubishi M4853 OS Quad ... $139.00 
Qume Trak 1425114" DSDD ..... 99.00 
Tandon TM 848-1 8" SSDD .... 149.00 

- STANDARD HEIGHT -
Shugart SA460 OS Quad - As is . $36.00 
Shugart SA850 8" DSDD ...... 199.00 
Remex RFD4000 ............. 199.00 
Persci 277 2x8" ............. 399.00 
All Instruction Manuals ......... 10.00 

TERMINALS 
InterTube II Smart (B&W) ..... $225.00 
InteColor 3602 Smart (Color) ... 329.00 

MISCELLANEOUS 
Headset/Boom Microphone ...... $3.95 
Lead Acid 0 Ce!l 2V - 2.5A ....... 1.50 
Nicad Pack 12V .5AH ........... 6.50 
5 Blade Muffin Fans ............ 7.50 
Joystick 4 Switches 1" Knob ..... 5.50 
Elgar 400W Unint. Power Sup ... 425.00 
16-Pin Component Carrier, Gold . .. .25 



EDITORIAL 

(continued from page 77) 

that ·the more out of favor an operating system is, the 
stauncher its supporters. 

CP/M 86 and Concurrent CP/M (CCPM) have their 
strengths, especially CCPM. After all, what else can 
handle concurrent processes, be compatible with MS­
DOS, and costs only $300? (Or has it been dropped to 
$60?) 

In a way, it's unfortunate that Digital Research hasn't 
gotten its due in this lemming world, but then, maybe 
it's getting it. After all, who was tanning on the beach 
while hundreds of thousands of CP/M 80 users (including 
me) were struggling to pony up $150 for a very simple 
operating system? For that $150 we received manuals and 
support that established new lows for an already unman­
ualed and unsupported industry. 

When I first saw Gary Kildall speak at the West Coast 
Computer Faire, Digital Research was riding a wave that 
looked unending. Millions of bucks were just rolling in as 
regular as the tide. But when IBM went looking for an 
operating system for their new PC they found the DR 
staff out basking on the sand and MicroSoft folks hard at 
work. Also, DR supposedly demanded $400 per copy for 
their operating system; MicroSoft was willing to live with 
$60. Guess who IBM picked? 

Eventually CP 1M 86 died. CP 1M + didn't do much 
(especially after DR announced it wasn't supporting it 
and wouldn't sell it to individuals). So DR was left with 
two orphan operating systems, and CP/M 80. Somehow 
it only seems right. After all, what's a wave going to do? 
It just cruises along until it runs head first into a beach. 

Hello World 
Anyone who's had any contact with C can trace his 

roots back to "Hello world." The first program in The C 
Programming Language by Kernighan & Ritchie displays 
this message. . 

Since this book has been the C book since 1978 (really, 
the only C book for a good share of that time), just about 
every C' er has said hello to the world at least once. 

Lately, a lot more people have said their first hellos. C 
has replaced Pascal as the language for gurus. When I 
was using UNIX systems a few years ago, a lot of my 
coworkers were predicting that C would ride to fame and 
glory on UNIX's coattails. 

But C has made it on its own (compare the number of 
C books in the store with the number of tomes aimed at 
UNIX). UNIX, if it makes it, will no doubt owe some of 
its success to C. There has always been a close relation­
ship between C and UNIX. Dennis Ritchie (the co-author 
of the C manual) wrote UNIX for Bell Labs. 

In the book, Ritchie comments: "The operating system, 

(continued next page) 

WE BRING 
ENGINEERS, SCIENTISTS 

AND THE IBM-PC 
TOGETHER 

• 12·bit resolution • a·bit resolution 
• 24·KHz throughput rate • 30 KHz throughput rate 
• 16 channel SE, a 01 • 16 channel SE, a 01 
• LABSTAR Software • LABSTAR Software 

$690.00 $490.00 

IEEE·488 GPIB Multifunction Board 
• Full GPIB controller capability 
• Three 16·bit interval timers 
• 24 digital 1/0 lines 
• Software included $495.00 

Waveform Synthesizer Board 

• Generates user·definable signal 
• Up to 2000 points per envelop 
• 200 ns maximum output rate per point $795.00 
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P A N D E X 
YOUR 
C\?/~ 

Productivity 

~Sb 
Os 

New: The NEe V,20 improved 8088 Microprocessor 
- 10A5% increase in speed-just plug it in ., $30.00 

Increase Memory ••. 
1. Kaypro 16 2S6K~512K Memory Expansion ............ $69.95 
2. Kaypro PC 2S6K~640K Memory Expansion ............ $69.95 
Both are simple plug~in installations; includes public domain RAM 
Disk software and other utility programs 

Increase Visibility ••• 
1. Composite Video Generator adds standard composite monitor 
to a Kaypro II or IV ............................. ~ $44.95 
2. Composite Video Generator adds an unmodified composite 
monitor for Kaypro 1, 2~84, 2X, 4~84, 10 ....... ~ $84.95 
3. External Monitor Adapter adds a TTL monitor to a Kaypro 1, 
2~84, 2X, 4~84, 10 .............................. ~ $44.95 

Increase Programming Tools ••• 
1. Color Graphics Board gives 16 colors, 32 sprites w/bit~mapped 
graphics; requires external monitor or TV; for any CP/M Kaypro 
.............................................. ~$130.00 
2. Deluxe TLC Logo "turtle" graphics language; for use with color 
graphics board .......................................... $129.95 
3. Color Board and Deluxe Logo package ... ~ $1 79.95 
4. Instant Grapher 2.1 gives labeled bar and line graphs; prints 
separate pattern for each color; use with color board only 
............................................... ~$29.95 
5. Standard TLC Logo "turtle" graphics language uses internal 
graphics of Kaypro 1,2-84, 2X, 4-84,10 ......... ~$79.00 

Increase Speed ••• 
1. Electronic RAM Disk and Printer Buffer Combination - the 
ultimate add-on for Kaypro I, II, IV, 2X, 2-84, 4-84 & 10 computers. 
No longer will you need to wait for your Kaypro to slowly finish 
mundane tasks such as running a printer or waiting for floppy drives to 
turn when you have better things to do. 
Tested RAM Disk without RAM chips ................... $295.00 
2S6K RAM Disk ....................................... $345.00 
SI2K RAM Disk ....................................... $395.00 
768K RAM Disk ....................................... $445.00 
1MB RAM Disk ........................................ $495.00 
* Prices include all iristallation materials except for PIO Adapter 
Board required for Kaypro law/out an external modem and optional 
on 1, 2~84, 2X, and 4-84. 
2. Kaypro II to IV Upgrade includes 2.5 Mhz to S Mhz speed up, 
two 390K disk drives (DSDD) to replace the single sided drives; price 
does not include shipping ................................ $395.00 

Increase Challenge and Excitement •.• 
Infocom's Interactive Adventure Games give hours of fun and 
education at a variety of skill levels. Old favorites and new releases. 

$5.00 
Off Suggested 

Retail 

CATALOG and COMPLETE DESCRIPTIONS AVAILABLE 
lOO's OF SOFTWARE LISTINGS FOR CP 1M NOW AVAILABLE 

MicroSphere, inc. 
P.o. Box 1221 
Bend, Oregon 97709 
503-388-1194 
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the C compiler, and essentially all UNIX applications 
programs ... are written in C." 

Hang on while I see if any of my eggs have laid 
chickens. We're obviously dealing with another case of 
immaterial conception (or was that immaculate decep­
tion?). 

Despite its dubious beginnings, C has become the 
langaage of fanatics. e experience just about guarantees 
you a following (and a meal ticket) - and a C'er with 
artificial intelligence (inherited or otherwise) isn't safe on 
the streets, what with head hunters and all. 

C Vrs. FORTH 
In some ways, C carries some. of the same fascination 

as FORTH. FORTH is a language for insiders, because to 
the uninitiated it looks like pig Latin. e can be just as 
opaque. 

FORTH forces you to understand what's going on 
inside the machine .. e encourages the same. 

Fortunately, however, e doesn't have to be obtuse. 
And, in fact, its conciseness can make the code even 
easier to read once you're familiar with its syntax (there 
are limits, however). 

So, here we are with a e issue. Check out the C runoff, 
and start writing. You should be out to e if you're going 
anywhere at all . 

Which C? 
That's a good question. See the Letters column and the 

C column for descriptions of two inexpensive es. For the 
expensive versions, ($500 or so) the battle appears to be 
between Manx (Aztec C) and MicroSoft. 

The main difference between the cheap versions and 
the expensive versions of e used to be floating point 
support. Now it's large model vrs. small model. In the 
small model you usually get 64K of code and 64K of data. 
In the large model you can choose to have code or data 
(or both) larger than 64K. The cheap compilers run the 
small model only. The expensive ones run both. 

MicroSoft used to distribute Lattice, but now they have 
their own, and it's rumored to be better than Lattice. 
Aztec has been getting stronger and stronger (and cleaner 
and cleaner) as time and revisions roll by. 

I like Manx because they're small, their error messages 
are very clear, their compiler is very fast, and I'm familiar 
with it, but when I listen to what others are saying (some 
of them have only MicroSoft C) it sounds like a horse 
race. 

Disappearing Drives 
It has definitely been an interesting couple of months. 

Just after the first of January, Gary called a couple of 
cheap drive places - you know, the ones advertising $79 
apiece Mitsubishi double doubles. They were out. No 
drives. 

So he called some of the more expensive places. They 



too were out of stock. Even the buzzy little TEACs had 
vanished. Finally, after about two dozen calls, he located 
one Mitsu and four TEACs. 

Where had all the drives gone? The general consensus 
around the office was that demand had caught up with 
supply. After all, memory prices have stabilized (or have 
started to back up) and suppliers are no longer pleading 
for orders. 

However, I was suspicious. There were a lot of outfits 
in the back of Computer Shopper whose prices were still 
dropping. That meant they hadn't received much notice. 

Also, a lot of people we called assumed they had drives 
in stock, and it was only when we insisted they look that 
they realized they were out (possibly a touch of scam 
there, but I wouldn't expect such sly trickery from all of 
them). 

Allyn Franklin called a day later with some information 
about TEACs, so I took advantage of his nickel and asked 
if he knew what had happened to all the drives. The only 
thing he knew was that the quality of the drives he was 
getting on the surplus market had gone from marginal to 
absurd. (Kaypro has been forced to change brands on 
their new PCs, and the drives have been 100% dead on 
arrival.) 

I mentioned I suspected that IBM might be gearing up 
for a big build of the PC-2s and might have hijacked 
three or four warehouses full of the little beasties. 

Well, Allyn got on the horn to some old friends (like 
one of the founders of Tandon) and came back with the 
following: Tandon sued a group of Japanese drive 
manufacturers for violating Tandon patents. One of the 
primary defendants in that case was Mitsubishi, and 
because of the suit, Mitsubishi (and the others) stopped 
shipping drives into the U.S. Tandon finally lost the suit 
about a month ago, so the Japanese are again free to ship 
to the U.s. But for a while, at least, drives will be a bit 
short (quarter-height, say?). 

Clonal Issue 
It appears that big business has found out about the 

clones (what? they've forgotten IB ... ?). In fact, they are 
not only finding that the clones are cheaper, but also that 
they're generally more dependable. 

More dependable? When IBM stands for i'It's Better 
Made?" But IBM messed up when it discovered it could 
make more money by cutting costs to the bone. In the 
process they boned a lot of small manufacturers (drives, 
PC boards ... ), and those who wound up with the 
contracts have been pinching costs down to nothing. 

While IBM was maximizing profits, the government of 
Taiwan was funding development of a BIOS ROM. It 
turned out to be a pretty good BIOS ROM. 

The rest of the story is now unfolding. We'll· no doubt 
see a PC-2 once the 80386 is available. I've heard that 
when the PC-2 shows up, IBM will drop prices on what's 

(continued next page) 

~------THECULTITIrn 

Puzzles With Class 

Everyone was a bit nervous that night. We'd taken a 
mid-term the previous evening and most of us 
expected great swaths of red across our papers. (In 

C class, both the compiler and the instructor can bite.) 
Sure enough, Peter lived up to his reputation as one of 

the sneakiest C instructors ever turned loose on unsus­
pecting students (and this is an introductory C class). In 
fact, some of his teasers had been downright unfair. 

For instance, consider the following C statements: 

+ +*+ +k; 
+ + + +k; 
m = j = 1 II k = 2; 

Assuming m, j and k have already been defined as 
integers, and that we are following K&R C, what does 
each line do? Which lines (if any) are illegal? Does 
anyone even care? 

Anyway, after rubbing our noses in our obvious 
shortcomings (he who holds the answer book holds 
power) Peter mentioned that he had run into a problem 
that he couldn't solve. (We were all ears.) 

Insolvable Product 
It turned out that the previous weekend, he and four 

other instructors had driven to Seattle to attend a 
programming conference. As they left Bend, one of them 
posed the following question: 

"Two boys were having their purchases totalled at a 
cash register when the first boy noticed that the checker 
was hitting the times button rather than the plus. When 
he commented to the second boy, his friend told him not 
to worry, the total would come out the same either 
way." 

"They purchased four items. They paid $7.11. What 
was the price of each item? Is there only one solution?" 

Well, four pads emerged from the luggage and five 
brains started scratching. But despite 20 hours locked 
together in a compact car, those brains came up with 
nothing, not even an elegant algorithm. (Aha! If it isn't 
in the answer book, instructors become almost mortal.) 

A Solution? 
Now it's your turn. If you can come up with something 

really elegant, get it in. We don't have a solution for this 
one, yet. After all, intelligence doesn't have to be 
academic, does it? 

And, if you come up with some more computer 
soluable (or insoluable) teasers, get them in. Of course it 
wouldn't hurt if they are the product (and sum) of at 
least four good minds. 

C 
o 
R 
N 
E 
R 
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RPIM2™ creates 

CP/M©2.2 compatible 

IBM PC 
1. Remove the 8088 
2. Install the NEC f.1PD70108 
3. Boot PC RP/M2 
The NEC f.1PD70108 CPU chip is a fast 8088 that also ex­
ecutes 8080 machine code. PC RP/M2 is an operating sys­
tem. Either standalone or with MSDOS present, PC RP/M2 
provides the solid base of a genuine operating system reli­
ably distinct from the facade created by an MSDOS inter­
face. All 2.2 features are supported, plus file date and time 
stamping, fast virtual disk, iobyte redirection, terminal cur­
sor positioning, color console display.· PCPIP accesses 
MSDOS files; MODEMPC transfers files via serial port; SET­
DISK redefines a drive to anyof over 60 formats, allowing PC 
RP/M2 to directly process your existing CP/M files in their 
native form.System disk with manual and NEC f.1PD70108 
(V20) $129. Shipping $5 ($10 nonUS) I~ [II 

!. 118 SW First St. • Box G 
Micro - Warrenton, OR 97146 
lYle'l"hods, Inc. (503)861-1765 

I 

~ THE NEW 65/9028 VT 

§ ANSI * ,{~~<3NI~~E~~~~~s~sO*ARD! 
~ A second generation, low cost, high performance, mini sized, 
~ single board for making your own RS232 Video Terminal. Use 
:> as a computer console or with a MODEM for hook up to anyof 
~ the telephone-line computer services. 
o FEATURES: 
~ * Uses the new SMC 9028 Video 
W Controller Chip coupled with a 
ff 6502A CPU. 
> * RS-232 at 16 Baud Rates from 50 
!z to 19,200 
« * On board printer port! 
~ * 24 X 80 format (50/60 Hz). 
« * For 15,750 Hz (Horiz.) monitors. 
=: * 3 Terminal Modes: H-19, ADM3A, 
ffi and ANSI X 3.64-1979 I- * Wide and thin-line graphics. 

* White characters on black back-~ 
:J > ground or reversed. 
C5 * Character Attributes: De-Inten., 
o Inverse or .Underline. 
en * Low Power: 5VDC @ .7A, ± 12VDC 
~ @20MA. 
o * Mini size: 6.5 X 5 inches. 
~ * Composite or split video. 
!/) * 5 X 8 Dot Matrix characters 
~ (UIL case). 
w * Answer back capability. 

MICRO SIZEI 

$9995 
(Full Kit) 

SOURCE DISKETTE: 
PC/XT FORMAT 

5114 IN. $15 

ADD $40 FOR A& T ~ * Battery backed up status memory. 
:I: * For ASCII parallel keyboard. 
I-I----------~------------~------------------~ 

e Digital Research Computers 
tJ (OF TEXAS) 
W P.O. BOX 381450 • DUNCANVILLE TX 75138 • (214) 225-2309 
~I--------------------------------------------~ 
~ Call or write for a free catalog on Z-80 or 6809 Single Board 

~ Computers, SS-50 Boards, and other S-100 products. 
~~------------------------------------------~ 
!/) TERMS: Add 53.00 postage. We pay balance. Orders under 515 add 75c handling. No 
...J C.O.D. We accept Visa and MasterCard. Texas Res. add 5-1/8'10 Tax. Foreign orders 
~ (except Canada) add 20'10 P & H. Orders over S50 add 85c for insurance. 
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left of the PC, XT, and AT stock by about 40 percent. 
Meanwhile, 8MHz 8088 and 8086 turbo boards are 

showing up from Taiwan. Taiwanese may skip the 80186 
and go heavily for the 80286 as soon as they've 
developed a new BIOS. Stay tuned. 

NEe's V20 
If you think the V20 is a big deal, you're not the only 

one. This 40-pin piece of magic not only runs 8088 code 
faster (even at 4.77 MHz) than the 8088, but it also runs 
8080 code with the aplomb of a native. (The V30 is a 
magic 8086 that also runs 8080 code.) 

Well, Intel is upset. In fact, Intel has its whole legal 
department working on a V repellent. And unless Intel 
comes up with a legal solution pretty soon, it could have 
real problems. After all, hardware manufacturers might 
discover the V20 (more performance at no additional 
cost), and that'll be it for the venerable (profitable) 8088. 

The V20 is a simple plug-in replacement for the 8088, 
and yes, with no other changes to the system MS-DOS 
software does run faster. Plus, 8080 software also zings 
right along (now if it would run at 8MHz ... ). 

See the PC speedup article in this issue for information 
on on parts sources. Note that all V20s currently available 
are -5 parts (guaranteed to run 5MHz). NEC has had 
problems producing the -8 parts (8MHz). However, the -5 
parts have been running up to 7 MHz just fine. 

Atari Vrs. Amiga 
As I write this I'm awaiting information from software 

firms that are using both the Commodore Amiga and the 
Atari ST. I've spent the last few weeks trying to get the 
C benchmarks to run on these machines so we'll have 
some idea (just an inkling, perhaps) of their performance 
relative to each other and relative to CP/M machines and 
PCs. 

I called one of my favorite computer stores. They sell 
both the ST and the Amiga and are pretty knowledgeable 
folks. Surely if anyone had C packages and computers 
they did. 

No luck. But I did find out that they've sold about 25 
of each system. (I would have expected sales of well over 
a hundred of each.) 

"Buyers are waiting for software, and they're waiting 
to see who's the winner." 

A year ago it was much clearer who was going to win. 
But then Commodore was talking about $800-$1000 (for a 
complete package), and they were talking availability in 
June (or was it July, late August...). 

A year later, the system is $1998 (with color monitor 
and 512K), the operating system revision number has just 
been rolled (again), and there is very, very little software. 

My contact noted that the Amiga is a pain to get 



serviced under warrantee, and the turnaround is long. 
Atari service, on the other hand, requires one phone call 
for a return authorization number, and the turnaround 
time is excellent. He noted that they've had just one 
minor problem with the STs. Two of the Amigas were 
dead on arrival. 

"Right now, it's price vrs. bells and whistles. The 
complete ST is $1000 and it has sound, graphics, and 
midi interface. The complete Amiga is $2000. Its bells and 
whistles (sound, graphics, and multitasking) are better, 
but you'll have to decide for yourself if they're worth the 
extra $1000." 

They've had Amiga developers packages on order for 
months now, and though Commodore says it's shipping 
them, the store has yet to see one. The new Kickstart 1.1 
(the Amiga operating system) has not crashed. But they 
found that many of the system's early problems could be 
traced to memory limitations. When people added the 
256K memory expansion module (512K total) most of the 
problems disappeared. 

People purchasing Amiga software should specify their 
Kickstart version. Some packages will run only under 1.0 
(the early version), while others will run only under 1.1. 

Many industry people expect the race to be close until 
the Amiga gets the promised PC emulation software. But 
if that's all people are waiting for, they might read issue 
#27. For $1800 they could have both the ST and their 
very own, very PC compatible, clone. 

Finally, time is of the essence to Commodore. The 
company has a bad reputation in the financial market, so 
its chances of raising cash are pretty slim. Plus, its cash 
position is weak, and it's been losing money - lots of 
money - for the past year. Amiga sales are critical to 
Commodore, even if the company is only trying to find a 
buyer. 

Dealer Watch 
D & D Discount Computers of Hawthorne CA has a 

full page ad in Computer Shopper and some pretty good 
prices. However, if our experience trying to get a couple 
of monitors is any indication, it might not be worth the 
effort. 

We ordered two video monitors on 12/27/85. We 
insisted that they make sure the monitors were in stock 
before we placed the order. They said they were in stock 
and would be shipped the next day. A week later we 
received one monitor. In fact, by early February we still 
had only one monitor. (And we'd already received the 
VISA bill for both plus $30 shipping.) 

We've called them five times. Each time, the story has 
been different. "We shipped two monitors on January 

(continued next page) 

Enclosure & 
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for 
FLOPPY, 
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AVAILABLE 
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RESEARCH CORPORATION 
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2nd." "You only received one? We'll ship one tomor­
row." (Two weeks pass ... ) "We show an order for two 
monitors, and they were shipped." (Another week. .. ) 
-"We'll get the second monitor out red label tomorrow." 
(Another week. .. ) "We can't fii1d your 'order, and we 
can't send a monitor to just anyone who calls." (At this 
point the phone lines got a bit warm.) 

Later that day, they called back. "We found the order. 
It's for two monitors, and we're shipping the second 
monitor out red label today." 

And, curiously enough, they did. 

SOGV 
George is coming! George is coming! George Morrow 

called to say that he's already got the SaG on his 
calendar. He mentioned that of all the places where he 
spoke last year, the SaG was the best, most exciting 
group. So he wanted to make sure he got a speaking 
spot again this year. He'll. be staying . long enough this 
time to participate in those famous all-night semi-official 
discussions (SODs). 

Also, Michael Frieling, Ph.D from MIT in artificial 
intelligence, will be speaking on developing tools for 
expert systems. (This is going to be fun, fun, fun.) 

Trevor Marshall and the Definicon crew, Jack Dennon, 
Allyn Franklin, and numerous other stars from SaG IV 
have already thrown their speakers' hats into the ring for 
this year. Plus, Dave Rand will be back (by cutting short 
his vacation in Australia). 

Oops, you're drooling allover this page and I haven't 
even given you the date, told you that SaG means Semi­
Official Get-together, or mentioned that you should bring 
the whole family and make a vacation out of SaG (on 
your way to EXPO in Vancouver BC). 

Anyway, it's July 24-27, Thursday through Sunday, 
and except for food, lodging, and rafting, it's free. It's 
our thanks to you for all your support for the past year. 

Of course, this year's SaG starts off again with a 
splash. We'll kick it off with 2 1/2 hour (or all day) white 
water rafting on Thursday. Technical sessions (including 
computer co-pilot training) will follow on Friday, Satur­
day, and Sunday. 

Lodging ,. 
SOG V will be held at the college again, and the entire 

dorm is ours. If you want to be in the center of all the 
action, order your dorm room early. The dorm's lounge 
and rec room entertained those 24-hour-a-day SODs. 

College administrator Ray. Hoyt and his wife, Sue, were 
dorm parents last year (they were great). They were so 
impressed with the SaG IV group ("It was the most 
interesting, most intense group we had all summer,") 
that they're arranging to be dorm parents again this year. 
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(But since there's a new Hoyt arriving this spring, SOG 
V will be the only group they'll parent.) 

But don't feel that you're locked out if you're not a 
dormie. Campers, trailers, pickups with shells, and 
people sacking in their. cars had the entire parking area 
(surrounded by woods) to themselves. 

There's also a very nice state campground just a few 
miles· from the college that has everything - a river you 
can swim in, tent and trailer sites, and solar heated 
showers. 

Plus, Bend is a resort community so we have more 
motel rooms than people. Motel rates run anywhere from 
$25 per night to $100. Write or call for the free SaG V 
information pamphlet. 

SOG Music 
Friday night we made our own music. It was great, 

especially Joe Seibert on bagpipes. (People coming out of 
the mountains for weeks afterwards told of hearing 
strange wailings echoing about in the most remote areas.) 
Bring your woodwinds and horns and bagpipes and 
anything else, and we'll see what we can blow up. 
Synthesizers and midi controllers should take special 
note of this. 

SOG Philosophy 
The semi-official get-together began simply as a day for 

Micro C readers to come together and share ideas. At 
SaG I, we didn't have any scheduled talks or recreation; 
it was just a day of food (potluck) and commiseration at 
our house. 

SOG V will be four days of (semi) organized recreation 
and technical information held on a college campus. Last 
year we had 400 + attendees. This year (if you come) 
we'll no doubt beat that. The most important thing you 

. bring is your ideas, and it's those ideas that have made 
SOG unique among computer conferences (and it's those 
ideas that are bringing George Morrow back for a second 
round). 

Finally 
Enjoy yourself. If you don't already, then come to SaG 

and learn how. (We're only doing this for your own 
. good, you know.) 

David Thompson 
Editor & Publisher & SOG Attendee 



Thursday, July 24th 
SOG KICK-OFF 

Once again we're kickingoff the SOG with white 
water rafting followed by the kick-off cookout. If 
you're interested in safe thrills then sign up for 
one of these professionally guided trips. 

• All day - includes transportation from the col­
lege, box lunch, 4 112 hours on the lower Des­
chutes River, and the Kick-off Cookout. 

• 2 112 hour - includes transportation from the 
college, I 112 hours on the river, and the cook­
out. 

Raft trip prices will be in the SOG registration 
packet. 

See yourself In Bend 
this summer for 

three days of 
technical forums 
among the pines 

and junipers 
on the campus 

of Central Oregon 
Community College 

Friday" Sunday July 25th- 27th 
FREE TECHNICAL CONFERENCE 

You'll meet the people who are writing the compilers (C, Modula, Pascal) 
and the interpreters (PROLOG), who are designing the boards (32032, 
68020 ... ), and who are writing the articles. 

• George Morrow (Morrow Computer~) will be talking 
about computer directions . 

• Trevor Marshall (Definicon Systems) will be talking in depth 
about the 68020. 

• Michael Frieling (AI researcher) will discuss designing expert 
systems tools. 

• Allyn Franklin (Drive Masters) will rim a workshop 
on drive aligning. 

• And much morel The schedule expands daily. 

iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii TO REGISTER 

DORM The one dorm has 50 rooms which 
hold 2 people each. A room for Wednesday night 
through Sunday noon is only $80 (that's 
$40/person). If you have your heart set on a dorm 
room (the center for late-night discussions) call 
and tell us right away. 

Call or write for the SOG registration packet. 

MICRO CORNUCOPIA 
P.o. Box 223 

Bend, Oregon 97709 
(503) 382-5060, 9-5, M-F 
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(contii7Ued from page 4) 

Improving Theory OfOp 
I have miXed feelings about your 

Kaypro 4-84 Theory of Operation. For 
instance, the CLOCK.AZM listing' on 
pages 12 and 13 doesn't workIn is 
extremely aggravating to type two 
pages of assembly listing only to' dis­
cover that there's a bug - somewhere. 
It certainIyprints the word "Tilne:", 
but it does nothing else~ 

Another example is the section on 
page 3 concerned with INTERRUPT 
DECODE: five lines of text are not 
enough, ,except to pique your interest! 

I'd like to make some suggestions. 
First, a standard typographical solu­

tion to the boolean expression NOT is 
a hyphen-prefix (Le., "VIDCS NOT" 
becomes ",;VIDCS" as opposed to 
"VIDCS *" . This is standard iIi. 
FORTH. 

Second, I have taken some technical 
writing courses and can honestly say 

, that your Theory of Op's overly terse 
style forces the. reader to concentrate, 

'read, and reread far too often. Your 
"fog index" is unduly high! 

Also, why not include information 
on system "enhancements." Not the 
whole procedure, mind you, but info 
that can save you and the reader some 
time. For example, it should be appar­
ent that only people interested in the 
guts of their machine will purchase 
this package, so why not explain how 
the Micro C (or MicroSphere, or Ad­
vent, etc.) ROM upgrades work and 
their benefits? Sure,it sounds like 
propaganda, but you know that the 
questions are bound to pop into the 
reader's mind; accommodate the read­
er and show that Micro C is indeed 
the helpful firm that supports its cus­
tomers/readers. 

Why not tell them how to add quad­
density drives, a hard disk, , a RAM­
disk, or a color board. Granteq, the 
costs and' technology are ever-chang­
ing, but the questions and info remain 
the same, basically. " 

I apologize for ranting a bit, but alas, 
hindsight is almost invariably 20/20. 
Peter Vassoff 
19603 Bethel Church Rd. 
Manchester MI 48158 

Editor's note: : 
Your questions and observations are bet-

ter than my answers, but here goes. We've 
had trouble typesetting listings. When we 
set the 84 Theory of Op, the typesetter we 
were using ate some characters and trans­
lated others. Despite proofing, the problem 
slipped through. See Figure 1 for the non­
typeset version. 

plead poverty of time. Gary, Larry, and I 
live computers (and Micro C), but there 
still aren't enough hours. If you, or 
anyone, would like to volunteer some time 
working on projects like this, we'd love to 
hear from you. 

Advice For Invalid Computer 
One of the advantages/disadvantages of 

publishing a magazine is that nothing 
stays the same. We've published informa­
tion on the 2 to 4 upgrade in four 
magazines and in the Pro-8 manual. If it's 
frustrating for you, it's doubly frustrating 
(but exciting, too) for us. 

Regarding "Home Care For The In­
valid Computer (Part 1)" in Issue 27, 
page 49, I offer the following algo­
rithm: 

I admit we could do a lot better job 
explaining our products, other people's 
products, modifications, etc. I have to 

1. Check disk drive alignment (un­
less problem obviously is not disks). 

2. Check power supply voltages. 
3. Check all connections (David did 

Figure 1 - Clock.AZM Routine 

i····················································· .................. . •• • , .. , 
•• , .. , 
•• , 
•• , 
•• , .. , 
•• , .. , 
•• , .. , 

CLOCK.AZM - a self installing interrupt service routine 
for the real time clock on the Kaypro 4-84 • 

The interrupt routine resides in hi ram starting 
at OFF68h. This just misses the top of scratch 
RAM in the PR08u ROM • 

Assemble with ZSOMR (disk K25) 
A>z80mr clock 
A>load clock 

• • • 
• 
• • • 
• • • • 

;' This routine will work only until the next disk access (and • 
;' during subsequent disk activity) unless you add an EI • 
•• instruction at the label CONST in your BIOS. • 
;. Laine Stump 08/31/84 • 
; ....................................................................... . 
, 
ESC EQU 
HIRAM EQU 
BITPORT EQU 
CON OUT EQU 

1Bh 
OFF68h 
14h 
45h 

ithis is where interrupt routine will be 
isystem port for selecting ROM 
iconsole output jump vector in ROM 

ORO 100h 

; 

LD 
LD 
LD 
LDIR 

HL,IMOADD 
DE,HIRAM 
BC,IMOLEN 

CALL PRINTLOW 

iload interrupt routine into hi memory 

DEFB 'Initializing Real Time Clock •• ',ODh,OAh,O 
CALL INTCLK iinitialize clock; PIO, etc. 
RET ;return to CCP 

j(") Real Time Clock Support Routines lrs 8/29/S4 

Equates relating to RTC chip 
; 
CLKADD EQU 
CLKCTL EQU 
CLKDAT EQU 

MONTHS EQU 
DAYS EQU 
HOURS EQU 
MINUTES EQU 
SECONDS EQU 

20h 
22h 
24h 

7 
6 
4 
3 
2 

;RTC 'register select' (actually PIO A data) 
iRTC mode control (actually PIO A control) 
;RTC data (after proper register selected w/CLKADD) 

jRTC registers containing these values (in BCD) 

86 MICR9 CORNUCOPIA, #29, April-May 1986 



go into this somewhat). which was killing PC boards whenever 
they were swapped in. The diagnostic 
chart in the book said that for symp­
tom X, you swap board Y. So that's 
what he did! 

4. CLEAN, CLEAN, CLEAN. 
5. Check power supply lines with an 

oscilloscope. Flat lines are nice. Bumps 
7.7 milliseconds apart are nice if they 
account for more than a percent or so 
of the total voltage. 

Another time, we swapped over a 
dozen chips, all of which had been 
soldered in originally. The problem 
was an open capacitor in the power 
supply, which meant that the system 
was "glitching" in the valleys between 
60 Hz peaks. 

All of these things should be done 
BEFORE any board swapping is done, 
or you may find yourself frying yet 
another board. I know of a case where 
a service technician was dispatched 
500 miles to fix a terminal in an office 
which had five of them. By the time 
he was done swapping boards, every 
terminal in the place was dead. The 
problem was a defective power supply 

John Beckett 
Director of Computer Services 
Southern College 
Collegedale TN 37315 

j---- INTCLK - initialize clock chip & PIa for interrupts and enable them --
j 
INTCLK: DI 

CALL 
DEFB 
DEFB 
DEFB 
DEFB 

j 

CLKTBL: 

CLKLEN 

LD 
LD 
LD 
OTIR 

LD 
OUT 
LD 
OUT 

LD 
OUT 
IN 

LD 
LD 
HI 
EI 
RET 
control 
DEFB 
DEFB 
DEFB 
DEFB 
DEFB 
EQU 

jthis first, just in case 
PRINTLOW jenable the status line 
ESC,'B1' jand print the initial 'Time:' message there 
ESC,'B6',ESC,'C4',ESC,':',24+' ',' ',ESC,'BO',ESC,'Bl' 
, Time: ' 
ESC, 'CO' ,ESC, 'C 1 ' ,ESC, 'C6 ' , ESC, 'B4 ' ,0 

C,CLKCTL 
HL,CLKTBL 
B,CLKLEN 

A,llh 
(CLKADD) ,A 
A,4 
(CLKDAT),A 

A,lOh 
(CLKADD),A 
A, (CLKDAT) 

A,CLKVEC.SIIR.8 
I,A 
2 

jnow set up to send all the PIa mode control 
jaddress of table of bytes to send 
jlength of table 
jsend it 

jselect RTC 'interrupt control' register 

jtell it we want to interrupt every second 

jreset interrupt channel on clock 
jby addressing and inputting from 
jint. status register 

jnow set up the cptr for running under interrupts 
jput page no. of interrupt vector 'table' in I 
jset mode 2 interrupts 
jand enable them ••••• 

to PIa to init. for interrupts bytes to send 
11001111b 
01000000b 
CLKVEC.AND.OFFh 
10110111b 
10111111b 
$-CLKTBL 

jbit control mode, mask follows 
jbit 6 input, others are output 
jinterrupt vector at this add. + I reg. 
jenable ints, OR, active hi. mask follows 
jinterrupt bit mask, interrupt on bit 6 only 

j---- console output routines during init -----------------------------­
OUTLaW: 

LD c,6 
CALL 5 
RET 

PRINTLOW: 
EX 
LD 
INC 
EX 
OR 
RET 
LD 
CALL 
JR 

(SP) ,ilL 
A, (ilL) 
ilL 
(SP),IIL 
A 
Z 
E,A 
OUTLOW 
PRINTLOW 

pop return address, points to text to print 
get a byte of text, stop on zero byte 

save new return address 
is it a zero byte? 

no, so print it 

(continued next page) 

Editor's note: 
Thanks, John. You're absolutely right. 

In fact, I've been chasing a drive problem 
(the system wouldn't come up as long as 
the winchester was installed). The error 
message indicated that the floppy drive was 
defective. 

Then I found that the problem went 
away when I swapped power supplies, so I 
started digging into power supplies. But, 
even with the best supply the problem 
came back. Replacing the color graphics 
board finally cured it. 

Anyway, I've been learning a lot about 
supplies lately. For instance, on all three of 
the clone supplies I've dissected so far, the 
+ 12V line draws off the same pool of 
power that supplies the + 5V. Plus, the 
designers assumed that regulating the 
+ 5V line was sufficient, so no need to 
regulate + 12V separately. 

On some supplies, the + 5V regulator 
wasn't fast enough to keep changes in load 
on the 12V line from showing up as 
glitches on the + 5 volts. 

The power output from the supply looked 
fine (average voltages about 0.1 V high and 
only about 300 mV ripple), but as a last 
resort I changed supplies. With the new 
supply the whole system came up and ran 
perfectly. 

I tried the marginal supply on other pes 
and had perfectly solid systems reduced to 
displaying memory parity errors or com­
plaining of disk access problems. The 
problems all disappeared when I reinstalled 
the original supplies. 

We are definitely on the lookout for 
really good quality supplies both for clones 
and for Kaypros so we can pass their 
names on. Any suggestions? 

Readers' Skills Network 
Do you have some kind of list or 

network to help people with certain 
skills get together with people who 
have ideas that need those skills? If so, 
I would like to add my name to the 
list. Presently I am bored with what I 
am doing, and am looking for a crea­
tive outlet for my talents. 

My past experiences are: watch mak­
ing/clock repair; teaching auto me­
chanics, machine shop and public 
speaking; 10 years in machine work 

(continued next page) 
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up to aviation production and tool & 
die; 3 years as foreman of a NC/CNCI 
DNC machine shop; running my own 
engraving business in commercial sig­
nage; industrial panel work; wholesale 
manufacturing; and international mail 
order. 

My computer experience goes back 
to about 1963 when I tinkered with 
IBM equipment. I really enjoy playing 
with hardware and programming. I'm 
just getting started in computer graph­
ics. 
Paul Meistrell 
2341 Pontiac St. 
Denver CO 80207 

Editor's note: 
Here it is, Paul. Your name's on a lot of 

lists now. You sound like a natural re­
source for folks starting any number of 
new computer related businesses. Anyone 
interested should contact Paul right away. 

In fact, anyone else like Paul who has 
experience and skills to offer to a group 
effort should drop us a note and we'll let 
everyone know. That's what Micro C is all 
about. 

Getting Jumpers Straight 
I recently ordered a pair of half­

height Panasonics from PC's Limited 
in Austin, Texas. The drives I got were 
marked "National," which is appar­
ently what Panasonics are known as in 
most of the world. From the printing 
on the wrapper, I assumed they were 
manufactured for the domestic J apa­
nese market. 

There was no documentation of any 
sort, so I called PC's technical support 
number to find out about jumpers. 
The person who took my call had a 
"who ,cares" attitude and couldn't 
conceive of anyone mounting more 
than two drives in a computer. His 
answers did little to inspire my confi­
dence. In the end, I was simply told 
they had no more information. 

There are clusters of jumpers on the 
Nationals. The first set is marked 
1,2,3,4, and MX. MX, as you told me 
on the phone, is for single-drive instal­
lations. PC's told me it should be 
jumpered. You said it shouldn't be. 

The second set of clusters has a 
single pin marked MS, then pairs 

marked MM,HM,HS,HL, and IV .. PC's 
said both MM and IV should be 
jumpered. I never did find IV, but 
because Alan Barlow's Kaypro column 
(issue 27) had said to jumper HM, I 
suspected PC's was wrong. You con­
firmed that HM was the right pair to 
jumper. 

disk with HM jumpered, but it will 
with the jumper on MM, where PC's 
told me to put it. PC's did make one 
mistake, though. They insisted that 
the terminator shouid go into the A: 
drive, while everything published in 
Micro C says it should go in the last 
drive on the cable. PC's advice is 
correct for an IBM (A: is the last drive 
on the PC), but not for my Kaypro. 

So I jumpered HM and didn't jump­
er MX, as per your instructions. Noth­
ing. The computer couldn't even find 
the A: drive. I discovered that the, 
jumper on MX must be across pins 1 
and 2 to function properly in a multi­
drive setup. With no jumper at all, it 
loses its identity. 

I'm delighted that the jumpers 
didn't work quite as you predicted, 
because it's given me an opportunity 
to give something back. 
Robert Long 
P.O.Box,600 

As for HM, the drive won't read the Housatonic MA 01236 

Clock.AZM Routine (continued from page 87) 

; 
; ..................................................................... . 

the following routine resides in Hi RAM. this way it will not 
be overwritten by programs and will be 'visible' to the CPU 

; no matter which memory bank is switched in 
; ..................................................................... . 
IMGADD EQU $ ;label to find routine before it is moved 
OFFSET EQU HIRAM-IMGADD ;method of simulating M80's .PHASE 
; 
;---- CLKVEC - interrupt vector and interrupt service routine for RTC ------
; 
CLKVEC EQU 

DEFW 
$+OFFSET 
CLKVEC+2 

;this will be label address in Hi memory 
;this is into vector, CPU jumps to address it 
; contains 

Clock interrupt service routine. First save cursor position and go to 
status line. Print time, and then return 

PUSH 
PUSH 
PUSH 
PUSH 
IN 
PUSH 
SET 
OUT 

AF 
BC 
DE 
HL 
A,CBIrpORT) 
AF 
7,A 
(BITPORT),A 

;save a~pllcation's environment 

;also save whether we were in ROM or RAM 

;now switch in ROM so we can call 
;CONOUT routine there 

CALL PRINT jsave cursor, go to stat line, set dim inverse video 
DEFB ESC, 'B6' ,ESC? 'C4' ,ESC, '=' ,24+' ',7+' ',ESC, 'BO' "ESC, 'Bl ',0 

LD 
CALL 
CALL 
DEFB 

LD 
CALL 
CALL 
DEFB 

A,HOURS 
PRTNUM 
PRINT 
':' ,0 

A, MINUTES 
PRTNUM 
PRINT 
'. ',0 

;first output the current hour 

;now the minute 

LD A, SECONDS jand finally the second 
CALL PRTNUM 
CALL PRINT ;now restore to where we were 
DEFB' ',ESC, ,,CO' ,ESC, 'Cl' ,ESC, ',C6' ,ESC, 'B4',0 

LD 
OUT 
IN 

A,lOh 
(CLKADD) ,A 
A, (CLKDAT) 

now acknowledge interrupt to clock 
by addressing and inputting from 
into status register 
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Why Learn Z80? it (maybe using an SSB receiver?) and 
tapping into the wealth of data avail­
able. How would one utilize a comput­
er to decode a microwave signal? If 
anyone has any experience with the 
necessary interfaces to access satellite 
signals, I would love to hear from 
them. 

I've had a Kaypro 4-84 for about a 
year. I use it most of the time at work 
and have written quite a bit of dBASE 
II code for various jobs and to control 
my Epson printer. 

Since I've been considering another 
system to keep at home (IBM or clone) 
do you honestly think it would be 
worth my while to learn the Z80? Do 
you foresee your publication being as 
informative to users of MS-DOS and 
the allied chips as it is for CP/M and 
the Z80? 

John A Fabbri 
P.O. Box 901 
Dayton NV 89403 

Editor's Note: 
Next question: I recently installed a 

satellite system (TYRO). There must 
be a way to hook up my computer to 

I assume you're talking about learning 
280 assembly language, since you're no 
doubt comfortable using CP/M. It depends 

j 

LD 
OUT 
LD 
OUT 

POP 
OUT 
POP 
POP 
POP 
POP 
EI 
RET! 

A,10110111b 
(CLKCTL),A 
A,10111111b 
(CLKCTL),A 

AF 
(BITPORT),A 
HL 
DE 
BC 
AF 

jnow reset PIO interrupts 

jrestore proper memory bank 
jrestore application's environment 

jreenable the interrupts 
jand reset interr~pt flip flops 

j---- PRTNUM - print number in clock chip reg. pointed to by A ---------
j output will be as ASCII Decimal 
PRTNUM EQU $+OFFSET 

OUT (CLKADD),A 
IN A, (CLKDAT) 

PUSH AF 
AND OFOh 
SRL A 
SRL A 
SRL A 
SRL A 
OR 30h 
LD C,A 
CALL CONOUT 

POP AF 
AND OFh 
OR 30h 
LD C,A 
CALL CONOUT 
RET 

; 
PRINT EQU $+OFFSET 

EX (SP),HL 
LD A, (HL) 
INC HL 
EX (SP),HL 
OR A 
RET Z 
LD C,A 
CALL CONOUT 

jselect appropriate clock register 
jget the number there 

jsave it while we convert & output hi nibble 
jstrip low nibble 
jshift hi nibble to low 

jmake it ASCII decimal 
jput in C for CONOUT 
joutput to video 

jdone with hi, now output low 
jstrip off hi nibble 
jmake into ASCII decimal 

joutput to screen 

pop return address, points to text to print 
get a byte of text, stop on zero byte 

save new return address 
is it a zero byte? 

no, so print it 

JR PRINT-OFFSET 
j 
HIGLEN EQU $-IMGADD jend of interrupt service routine. 

END 

on what you want to do. If I were 
planning to write 8088 assembly language 
1'd probably start writing for the 280 first. 
It's so much simpler that you have half a 
chance of doing something useful before 
getting bogged down in the 8088's register 
mazes. 

Will we be as informative in the PC 
arena as the CP/M world? Only time will 
tell. I'd like to do even better. Just look at 
PC Tech Journal (three piece suits and 
reviews of business applications) and you'll 
see why someone needs to do a Micro C for 
the clone world. 

However, we'll not be content with 
clones. After all, the 32032, 32332, 68000, 
and 68020 processors (to name a few) are 
also very, very interesting. (And most of 
those CP/M machines haven't realized 
they're dead. Yet!) 

••• 

INTEGRATED BIOS for 
BIG BOARD II 

This BIOS adds special features to your 
Bigboard II floppydisk and/orWinchester 
system. 
Read and write any 5" and/or 8" disk 
formats. 40 formats included (KayPro, 
Osborne, IBM-PC etc.) 
Use any type of 5" and/or 8" drive (SS, 
OS, 40 - n -or 80 tracks). New SYSGEN 
works between 5" and 8". 
INCLUDES: 
Bootable 5" disk utility programs, Big 
Board II manual, and 300 page ZCPR2 
manual. 
Price: S99.95 (5" 40 tr disks) 

BIG BOARD II 256K RAM 
pcb less memory chips, includes 

test software. 

Price: S99.95 (Avail. 4/86) 

SASI Interface 
for BB I and Xerox 820-1. Inlcudes pcb 
with components. BIOS. Formatter. and 

Sysgen. Requires Xebec controller 
version E or F. 

Price: S99.95 (8" SS-SD only) 

Andy Bakkers 
de Gervelink 12 .7591 DT Denekamp 
The Netherlands. Tel: 31-5413-2488 

Please pay with US$ Money Order. 
MC or VISA welcome. 
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Real Time Clock Routine 
For The Kaypro 4 

By Larry Fogg 
Micro C Staff 

Turbo Pascal routine reads the built-in clock. 

PROGRAM Time (Output); 
{ Reads Kaypro clock chip ( U35 MM58167A ) 

and displays time and date to console. } 

CONST 
Year = 9; { Clock registers } 

Month = 7; Day = 6-, 
Hour = 4; Minute = 3; 

Select = 32; { Register select port } 
Mode = 34; { Mode control port } 
Data = 36; { Data port } 
Input = 79; { PIO modes } 
Output = 15; 

TYPE 

Kaypro's clock and Kaypro's 
graphics have a lot in commoni 
they're nice to have but there's 

no software support. Richard Brewster 
recently sent us an SBASIC routine 
which prints time and date to the 
Kaypro's screen. After a bit of massag­
ing I carne up with a Turbo Pascal (i.e. 
usable) translation of Richard's pro­
gram. 

Str1 = String[1]; { Str won't accept Char} 
Str2 = String[2]; 

The clock's registers hold data in 
binary coded decimal (BCD) format. 
This means that the high order four 
bits must be decoded for the tens 
digit, and the low order four bits for 
the ones digit. If you would like to 
have a SetClock procedure as well, 
just write a BCD encoding routine and 
send the results to the year, month, 
day, hour, minute, and seconds reg­
isters. 

VAR 
Date: String[8]; Time: String[5]; 

FUNCTION ReadClock (Register: Byte): Str2; 
{ Get data from RTC. Data is stored two 

digits per register in BCD format } 

VAR 
BCDValue, TensValue, OnesValue: Byte; 
TensAscii, OnesAscii: Str1; 

BEGIN 
Port[Select] := Register; 
BCDValue := Port[Data]; 
TensValue := BCDValue SHR 4; 
Str (TensValue, TensAscii); 
OnesValue := BCDValue AND 15; 
Str (OnesValue, OnesAscii); 
ReadClock := TensAscii + OnesAscii; 

END; {ReadClock} 

BEGIN {MAIN} 

Richard noted that he originally saw 
errors from CLOCK after each cold 
boot. It turned out that the 280 PIO 
was left in input mode and received 
garbage when the system was pow­
ered-down. The final line of the pro­
gram corrects this by setting the PIO 
in output mode. 

••• 

{ Let the RTC know what data we want } 
{ Get the data } 
{ Shift the high order nibble down } 
{ Convert it to Ascii } 
{ Mask the high order nibble } 
{ Convert low order nibble to Ascii } 
{ Concatenate Tens and Ones } 

Port[Mode] := Output; { Set PIO to output mode } 
Date := ReadClock (Month) + 'I' + ReadClock (Day) + 'I' + ReadClock (Year); 
Time:= ReadClock (Hour) + ':' + ReadClock (Minute); 
Writeln ('Today"s date is : " Date); 
Writeln ('And the time is : " Time); 
Port [Mode] := Input; { Set PIO to input mode} 

END. 
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MAKE YOUR KA YPRO SPECIAL! 
The Kaypro 
Disk Library 

41 Disks of Selected 
Public Domain Software 

KAYPRO DISK K1 KA YPRO DISK K23 
Modem software Fast Terminal software 

KA YPRO DISK K2 & New Bye 

Utilities KA YPRO DISK K24 

KA YPRO DISK K3 MBA SIC Games & 

Games Keyboard Translator 

KA YPRO DISK K4 KA YPRO DISK K25 

Adventure Z80 Macro Assembler 

KA YPRO DISK K5 KA YPRO DISK K26 

MX-80 Graphics EPROM Programmer 
& Character Editor 

KAYPRO DISK K6 
Word Processing KA YPRO DISK K27 

Utilities Typing Tutor 

KA YPRO DISK K7 KA YPRO DISK K28 

Small C Vers 2 Modem 730 

Compiler KA YPRO DISK K29 

KA YPRO DISK K8 Turbo Pascal Games I 

Small C Vers 2 With Source 

Source KA YPRO DISK K30 

KA YPRO DISK K9 Turbo Pascal Games II 

ZCPR With Source 

KA YPRO DISK K10 KAYPRO DISK K31 

Assemblers Turbo Bulletin Board 

KA YPRO DISK Kll KA YPRO DISK K32 

Library & Checkbook FORTH-83, much 

Programs fancier Forth 

KA YPRO DISK K12 KA YPRO DISK K33 

FORTH A super utilities disk 

KA YPRO DISK K13 KA YPRO DISK K34 

Source of fig-FORTH 5 games plus sources 
(mostly Turbo) 

KAYPRO DISK K14 
KA YPRO DISK K35 Smartmodem Program 
Small C Compiler & 

KA YPRO DISK K15 Souce - Vers 2.1 
Hard Disk Utilities 

KA YPRO DISK K36 
KA YPRO DISK K16 Small C Library 
Pascal Compiler of 100 functions 

KA YPRO DISK K17 KA YPRO DISK K37 
Z80Toois Utilities Primer 

KA YPRO DISK K18 KAY PRO DISK K38 
System Diagnostics Pascal Runoff Winners 
KA YPRO DISK K19 1st - 3rd 
Prowriter Graphics KAYPRO DISK K39 
KA YPRO DISK K20 Pascal Runoff Winners 
Color GraphicsRoutines 4th - 5th 

KAYPRO DISK K21 KAYPRO DISK K40 
SBASIC Routines & Pascal Runoff Winners 
Screen Dump 6th 

KA YPRO DISK K22 KA YPRO DISK K41 
ZCPR (Again) Express 1.0 TextEditor 

~ ,-,O\N 1l¢C~\ 
~~ -o\~~ 

Kaypro CP/M 
5 114" Disks 

$8.00 each ppd. 
Effective April 15, 1986 

ROMS 

Pro-8 Version 3 for Kaypro 4·83 
Features include: 
1. Screen dump with selectable dump 
character. 
2. Select slow or fast step rate for each 
drive. 
3. Automatically figures out what type of 
drive you are using. 

Plus: User selectable cursor (blinking or 
not), ignores nulls, and your choice of 1-4 
drives of the 191K, 390K, and 784K 
variety. (Use of 3 or 4 drives requires 
decoder.) 

Installation requires no cuts or jump­
ers. The ROM simply plugs into a Kaypro 
4-83 (or 11-83 with a Kaypro 4 processor 
board). If you have a Kaypro II with the 
original II processor board then you must 
do the II to 4 upgrade. See issue #21 for 
details. Your Kaypro II has the original 
II board if the monitor ROM (a 20-pin 
chip with paper stuck to its top) is 
marked 81-149. The 4 ROM is marked 81-
232. 

~ 
~'\ .. for 84 KayPros 

Pro-884 
This ROM lets you run any mix of quad 
density (784K) drives and double-sided 
double density drives as A: and B: on you 
84 Kaypro. Plus, if you plug-in the 
decoder board, you· can run up to four 
drives. 

Pr0-884MAX 
The MAX. gives you all the advantages of 
the Pro-884, plus faster screen scrolling, 
ZCPR in ROM (you 'warm boot' on any 
disk, whether it has system tracks or 
not), screen dump, ctrl-p type printer 
output, and VT52H/19 terminal emula­
tion in addition to the original ADM3, to 
name a few. (We worked on this hummer 
for nearly a year.) If you need more 
information on the Pro-884s or our '83 
compatible ROMS, call, write, or yell for 
our KayPro . Users Catalog 
Pro-Monitor ROMS 
Pro-8 Ver 3 ................ $49.95 
Pro-884 ................... $59.95 
Pro-884 MAX ............. $79.95 
Decoder Board ............. $39.95 

Order Number 9-5 PST (503) 382-5060 • Technical Information 9-Noon PST Only (503) 382-8048 

Kaypro Add·Ons 

Eight Inch Adaptor Board 
OK, you asked for it: the 8 inch adapter 
board for the Kaypro. Now you can have: 
1. 4 drives 2. Up to 1.3 meg of storage per 
disk. 3. Access to SIGM and CPMug 
software. 4. Super fast data access. The 
circuit board, ROM, and disk in this 
package will let your Kaypro run up to 
four drives. A and B have to be 5" drives, 
C and D can be either 8" or 5". The eight 
inch drives can read and write single 
density, double density, or double-sided 
double density. Plus, if you have an 84 2 
or 4 you get all the Pro-884 MAX 
features. 

The 8" adapter board plugs right in (no 
cuts, jumpers, or soldering - unless you 
have a Kaypro II, then you have to do a 
II to 4 upgrade.) You supply the drives, 
cabinet, and power. 
S" Adapter Board ............... $190.00 

Schematic Packages 

Finally, a schematic of your processor 
board, logically laid out on a single 24'~ 
by 36" sheet, plus a very complete, 
illustrated, Theory of Operation that's 
keyed to the schematic. You'll get infor­
mation that's available nowhere else. 

KayPro Schematic Packages 
Kaypro II & 4 (pre-84) .............. $20 
Kaypro 10 (pre-84) ................ $20 
Kaypro 84 series (II, 4 & 10) ........ $20 

SPECIAL PRO·884 NOTE: 
(And for 8" Adaptor Board) 

The Pro-884s are sensitive to the version of 
CP/M you are running. 

1. Neither the Pro-884 nor the Pro-884 Max 
will run on CP/M 2.2U. However, if you can 
locate a CP/M 2.2F or 2.2G system disk (your 
dealer should have a copy) you should be able to 
run our 884 monitors. (Don't try to boot For G 
before you change monitors.) 

2. There are two distinct versions of CP/M 
2.2G. Only the Pro-884 Max is sensitive to the 
version of 2.2G you have - it's the ZCPR in 
ROM that's the problem. (If you have CP/M 
2.2F then you have a Normal CP/M.) So, b~fore 
ordering the Max, boot up your original system 
disk and read the sign-on. If it's CP/M 2.2G 
then we need to know whether it is the high 
(normal) version or the low (minus) version. 

To determine your G version (you'll become a 
G Whiz/): 

A>DDT<cr> 
L5 <cr> 
(ddt's response) 

The first line of the response will be a JMP 
D600 or a JMP D800. The JMP D600 means 
that you have a low (minus) version, and the 
JMP D800 means that it's a normal version. 
When you order your Pro-884 Max, be sure to 
specify whether you want the normal Max or 
the minus Max. Otherwise, we'll just guess that 
you need the normal Max. 
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Pascal Problems Repaired 
The article by John Donovan on 

"Faster Screen Output With Turbo" in 
Micro C #26, p. 31, provided a good 
insight into a great many advanced 
applications - perhaps it should have 
been subtitled "Or the First Step to 
Animation, Windows, Etc." However, 
Mr. Donovan leads us astray in two 
places. 

First, the "ord" function cannot be 
used with an array of type "char" as 
he had declared. ASCII values must be 
used. 

Second, and even more important: 
direct assignment between arrays of 
the SAME type is definitely supported 
in Pascal; thus, there is no need to 
place an array inside a record just to 
assign values to its elements, nor is 
there any need to assign values from 
one array to another by using a loop. 
It can be done in one clean step: 
ThisArray : == ThatArray;, where the 
arrays are of the same type. Also, an 
array can be used directly as a disk file 
"record" without having to use the 
special Pascal construction. 

These seem to be common miscon­
ceptions,. since I have read several 
articles discussing this. 

Also, at least in Turbo, the "fillchar" 
procedure allows us to fill any or all of 
anything (especially good for initializ­
ing arrays) with a certain value. If 
smaller arrays were absolute addressed 
at different parts of the screen array, 
then the double "for" loop filling the 
"scratch" record with L's and R's 
could have been done using " fillchar" 
in two steps. I use "fillchar" to initial­
ize an array and prevent garbage prob­
lems (unless it has already been initial­
ized using a structured typed 
constant.) See the Plantz figure. 
Alan C. Plantz 
7817 Hunter's Path 
Indianapolis IN 46224 

Fixing Z80 Sans Heat Sink 
A letter in Issue #26 prompted me to 

write. Some clever soul put a heat sink 
on a Z80B so it would run at 5MHz, 
but as much as I admire his logic, that 
is not the best procedure. 

The trouble is the clock at 5MHz. 
The Z80 is fussy about nothing except 
the shape of the clock input. It must 
be "this and that technical jargon 

Plantz Figure 

program ArrayTest; 

type 
GlobalArrayType • array (1 •• 4] of integer; 

const 
ThatArray GlobalArrayType - (10,20,30,40); 

(* typed constant to initialize ThatArray *) 
var 

This Array 
i 

GlobalArrayType; 
: integer; 

begin 
ClrScr; 
fillchar(ThisArray, si~eof(GlobalArrayType), 0); 

(* initialize ThisArray so every element is 0 *) 
writeln('Now the contents of ThisArray ••• '); 
writeln; 
for i :- 1 to 4 do write(ThisArray(i]:5); 
writeln; 
ThisArray :- ThatArray; 

(* Note the single statement here, NO for loop is 
needed to assign each element individually *) 

writeln('And after assignment, the contents of ThisArray ••• '); 
writeln; 
for i :- 1 to 4 do write(ThisArray[i]:5); 
writeln; 

end. 

(30ns rise time max, Vcc -0.6, + 0.3V, 
etc.)" or the operation of the processor 
becomes random, more or less. Also, 
this clock touchiness gets worse with 
temperature increases. That's why the 
heat sink works. 

Unfortunately, the Kaypro comput­
ers suffer from a design error that, 
coupled with the Z80's fussy clock 
input, works OK at 2.5 and not so OK 
at 5MHz. The error is U67, the 
74HCU04. Change it to a 74HC04 and 
the trouble will disappear. Probably. 

The Kaypro's mother, the Big board, 
had a 74LS04 in this spot. That part 
did not get close enough to + 5V for 
the Z80's clock, so a "pull up" transis­
tor was added. Worked fine. The 83 
Kaypro had room and holes for the 
same transistor circuit. You can see it 
on your board. One quick way to cure 
heat troubles with 5MHz is to add this 
transistor circuit, according to Micro 
C's plans on page 20 of Issue 14. 
(Editor's note: Read on for the best 
way to cure the problem.) 

But somebody at Kaypro had a bet­
ter idea - use high speed CMOS logic 
(74HCXX) for the clock inverters. 
Good idea. Unlike the 74LS TTL parts 
before it, the HC parts pull all the way 
up to the power supply "rail." Great. 
The Z80 clock is satisfied, and no 
transfer is needed. 

The mistake was in the 74HC part 

they chose. 74HCU04 stands for the 
unbuffered version of the 74HC04, and 
the U version is the part Kaypro used. 

At first glance, the unbuffered chip 
would seem faster, and the specs 
show that it is - under CMOS condi­
tions. The unbuffered part has one 
less gate delay than the buffered part 
and therefore saves a few nanose­
conds. The trouble is that this speed 
advantage only holds when the load 
(the next gate down the line) is also 
CMOS. It is not true when the load is 
NMOS or TTL - like the Z80. The Z80 
needs more drive current and that 
extra current slows down CMOS out­
puts. The buffered gate (74HC04, no 
U) has a higher current drive that 
more than makes up for the slight 
delay through the gate. 

If you have heat trouble with the 
Kaypro 5MHz upgrades, change U67 
to 74HC04. I know. I've done a lot of 
these upgrades in my business, and it 
is necessary. 

One other thing. Watch out for long 
pieces of wire on the clock switch 
lines. They make a good antenna 
(which can pick up glitches from com­
mon RF) if you don't shield them. But 
if you do shield them, you might 
change the clock frequency and rise 
time because of the capacitance of the 
cable. Better yet, solder a 74LSOO gate 
on top of the PCB and switch the clock 
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through its gates with a 5V and 
ground signal. 

Bend out all of the pins of a 74LSOO 
Quad, Two Input NAND gate except 
4, 7, and 14. Solder those three to 
their mates on the 74LS293 in U86. 
(From here on, 00 stands for the 
74LSOO.) 

Jumper the following pairs: ~O's pin 
2 to 293' spin 5; 00' spin 3 to ~O's pin 
12; ~O's pin 6 to ~O's pin 13; and then 
jumper the ~O's pins 14, 10, and 9 
together. Take two 2.2K 1/4 watt resis­
tors, connect one between pin 14 and 
pin 1, the other between pin 14 and 
pin 5 (on the 74LSOO). 

The three wires to the switch are 
then taken from pin 7 of the 74LSOO 
(which is the center or common switch 
contact), and pins 1 and 5 of the 
74LSOO (which are the two controls for 
the clock speed). The switched clock 
output is on pin 11 of the 74LSOO. 
That output should go through the 
74HC04 to the Z80. 

The above change is meant for ma­
chines that have already been modi­
fied to 5MHz by the Micro C method. 
Charles Johnsen 
Your Computer Works 
19704 E Loyola Circle 
Aurora CO 80013 

Pierce Figure - 4-Drive Decoder Circuit 

A- LED OFF 
WHEN 
MOTOR OFF 

B- LED ON 
ALL OF 
THE TIME 

U51 

13 

3 

I 
"2 

74LSI39 

34 PI N 
DISK DRIVE 

CONNECTOR 

I Ao 

"2 
74LSI39 

SPARE 

Kaypro Mod Using 74LS139 
This modification for the Kaypro 2-

84 or 4-84 allows you to install more 
than two drives. It's basically the same 
as using Micro C's plug-in Decoder 
Board, but takes quite a bit more time 
and uses a different chip. It's also 
cheaper. 

Solder a socket into the 16-pin area 
marked SPARE near the front (center) 
of the board. 

Cut the traces going to the floppy 
disk drive connector, pins 10 and 12 
(cut them near the connector). 

Jumper the following pins on the 
74LS139: - pin 15 to pin 16 (to disable 
the other half of the IC) - pin 14 and 
pin 13 to pin 8 (also to disable other 
half) NOTE: Failure to disable the 
unused half of the LS139 can cause 
stray noise that can make life unpleas­
ant. 

Connect wires between the following 
pins: 

- U51-6 to LS139 pin 2 
- U51-13 to LS139 pin 2 
- LS139 pin 4 to pin 6 of the 34-pin 

disk drive conn. 
- LS 139 pin 5 to pin 12 of the 34-

pin disk drive conn. 
- LS 139 pin 6 to pin 10 of the 34-

pin disk drive conn. 
- LS 139 pin 7 to pin 14 of the 34-

pin disk drive conn. 

To select the disk drives only when 
the motor is on (the LED goes off after 
an access) connect pin 1 of the LS139 
to U54-2. 

To leave the LEOs as God and Mr. 
Kay intended, connect pin 1 of the 
LS139 to pin 8 of the LS139 (ground). 

NOTE: I found it best to use wire­
wrap wire for all wiring except the 
four wires going to the 34-pin disk 
drive connector. For those, I used 4 
strands of ribbon cable to keep them 
neat. 

Editor's note: The major difference be­
tween Troy's mod and those shown in 
Micro C #20, p. 64, and Micro C #21, p. 
42 is that Troy uses a more readily 
available 74LS139 instead of the 7445 
chip. Good work! 
Troy L. Pierce 
22 Fitzwatertown Rd Unit E-7 
Willow Grove PA 19090 

Homebrew Battery Holder 
I recently had to perform some "sur­

gery" on my 4-84 and its RTC. I have 
yet to understand why, but the yahoos 
at Kaypro decided to solder my battery 
back-up onto the main board. Yester­
day, it broke. I was unable to find 
anyone who carried a battery holder 
for the oddball lithium battery, so after 
chewing all my nails off, I settled on a 
very simple course of action. 

Using a solder wick, I cleaned up 
the solder points and forced the bro­
ken tabs through the board. I then cut 
two short lengths of this copper braid 
and tinned one end of each. Using 
side cutters, I cut the tinned ends at a 
slight angle and twisted them slightly, 
forming a sort of rod or wire. These 
ends were then inserted into the old 
holes and soldered down. 

After tinning the tabs on the ends of 
the battery, I then bent them at an 
angle, too. At this point, I used a 
piece of "Closed-cell Foam Tape" to 
form a pad where the battery pre­
viously sat on the board. Finally, I 
held the battery gently on the foam 
and soldered the copper braid to the 
tinned terminals. (See Vassoff figure.) 

Although it may sound overly com­
plex, this method offers two advan­
tages over the crazy way the battery 
was originally mounted: first, to re­
place the battery I no longer have to 
desolder directly on the mainboard; 
second, due to flexibility of both the 
copper braid and the foamtape base, 
the system should be far more durable 
(not to mention forgiving!). 
Peter Vassoff 
19603 Bethel Church Rd 
Manchester MI 48158 

Vassoff Figure - Kaypro 4 Battery Installation 
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PC RP/M2, 
A Designer's View 
Of A CP 1M Emulator 

Old CP/M programmers never die, 
they just port their operating systems 
over to new systems. In this case, Jack 
and Jim have modified their CP/M 
replacement to make it run on a clone 
with a V20 processor. 

Since we are benchmarking several 
such CP/M emulators in this issue, it 
appears to be an excellent time to have 
them talk about how they put it 
together. 

A fter studying CCP and BDOS 
while writing /I CP 1M Re­
vealed, " we decided to write 

our own version of CP/M called RP/M. 
That was in 1982. RCP for "resident 
console processor" was our name for 
the CCP, and BDOS became ROOS for 
"resident disk operating system." 

RP/M version 1 is essentially identi­
cal to CP/M 2.2 except for several 
additions: 

1. Common access to user area zero 
from all user areas. 

2. Paged TYPE display. 
3. A "hard disk vector" that keeps 

non-dismountable disks logged. 
4. Batch procedures on any drive. 
5. Chaining built into RCP. 

The Evolution To RP/M2 
We got requests from two OEMs for 

file date and time stamping. Another 
asked for extended disk addressing 
range. So in 1984 we started rewriting 
RCP and RDOS. The resulting system, 
RP/M2, includes a disk addressing 
range of over 64 megabytes, and some 
other features to support large disks, 
such as hash coded directory access. 

Also, with the help of Ferrell Moul­
trie, who kept applying heavy loads to 
the system and analyzing the results 
with an ICE (in circuit emulator) we 
found a good fix for the host buffer 
management bug that I discussed at 
SOG IV. (Bob Lurie documented this 
bug in Microsystems in May of 1983; 

under CP/M 2.2 a random write into 
an existing data block may result in 
lost information.) 

It's a good fix because the right code 
takes less space than the wrong code. 
RP/M2 is written entirely in 8080 code, 
and RCP and RDOS occupy the same 
memory space as CCP and BDOS. 

Then Along Came The V20 
As Randy Davis describes in Micro 

Cornucopia #27, and in Micro/Systems 
Journal, Nov/Dec 85, the V20 is a fast 
8088 that also executes 8080 machine 
code. It's a perfect match for RP/M2, 
and we've been shipping systems 
since October. (We have found one 
problem - reading Kaypro 4 disks.) 

The SETDISK utility we supply with 
PC RP/M2 redefines a floppy drive to 
any of 60 different CP/M 5.25" for­
mats. Since we do all disk I/O through 
the PC ROM, we're presently unable 
to read the back side of a disk format­
ted by a Kaypro 4, or formatted for a 
Kaypro 4 by Uniform PC. 

We can read a Kaypro 4 disk format­
ted by Media Master and one format­
ted with our SETDISK. However, right 
now our approach is to use the single­
sided format for exchanges with Kay­
pros. 

Comparing The Systems 
Figure 1 summarizes information on 

CP/M 2.2 compatible systems gleaned 
from magazine articles and ads over 
the past few months. 

The information on functions "not 
supported" is mainly from Ted 
Drude's review that appears in the 
Feb. 1986 issue of Computer Shopper, 
page 85. Source Information is the 
only company we contacted. CPEmu­
lator and UNIDOS are preprocessors 
reviewed. by Randy Davis in Micro 
Cornucopia #27. 

Of these systems, RP/M2 is the only 
stand-alone operating system. The oth­
ers run under MS-DOS. 

Unlike RP/M2, none of the MS-DOS 

94 MICRO CORNUCOPIA, #29, April-May 1986 

By Jim and Jack Dennon 
P.O. Box G 

Warrenton OR 97146 

interface type systems that we're 
aware of supports all of CP/M2.2's 
BDOS and CBIOS functions. (Editor's 
note: I believe that Blue Lightnin', a 
Z80 plug-in board, does support all of 
these calls.) 

The Memory Disk 
PC RP/M2 uses slightly more than 

64K of memory. The remaining memo­
ry is allocated as a memory disk called 
"M:" M is available the instant PC 
RP/M2 is booted up. 

On a fully populated PC the memo­
ry disk will be over half a megabyte 
and is an excellent place to run assem­
blies. Just remember to copy files to a 
real disk before shutting down the 
system. 

Terminal Speed Or Color 
Terminal cursor positioning emula­

tion is built in for a long list of 
terminals. The IBM display isn't super 
fast even in nonemulating mode, so 
the best way to have the kind of 
terminal you want is to plug the real 
thing into one of the COM ports and 
use CONSOLEX to tell PC RP/M 2.2 
where it is. At 9600 bps, a real Inter­
tube II, for example, is significantly 
faster than the IBM display. 

But if you have a color card, you can 
use the IBM display and use COLOR 
to set any combination of text, back­
ground, and border colors. 

CONSOLEX uses the table driven 
iobyte character I/O redirection facility 
built into CBIOS88 to redirect console 
I/O to the selected COM port. READ­
ER, PUNCH, and LIST can also be 
redirected to physical devices: console, 
COM1, COM2, and LPT1. The redirec­
tion table permits installation of a 
custom driver for other devices. 

PCPIP 
PCPIP is a modified version of 

RPMPIP, a distant relative of CP/M 
PIP. The modifications allow PCPIP to 
directly call MS-DOS for displaying 



Figure 7 - Comparison of CP/M Emulation Packages 

Package name & 
vendor 

type price V20 DOS z80 BDOS functions CBIOSfunctions 
not supported 

Hedia Master+ 
ZP/EM Intersec­
ting ConCepts 

CPEmulator 
Gtek, Inc. 

UNIDOS 
HicroSolutions 

CP/EM 
The ICU Group 

~eq sup not supported 

no yes no IB,IF .... 08 throughOE 

1F,25,26,27 08 through OE 

(DOS preprocessor) 

1 B, 1 E, 1 F ,20 

EMULATOR V 49.95 (DOS preprocessor) 
GFI Electronics 

Acceler8/16 
Intersecting 
ConCepts 

RUN/CPM 
Micro Interfaces 

1 B, 1F 08)through· •.. OE 

1B,1F 08 through·.·.OE 

Un/Emulator 
Weitsman & Wood 

~1149.95 yes yes no 1B,1E,20,22,27 08/thro\.ighOE 

CP/Mulator V 99.00 yes yes no • 7,8, 1E,20,28 
Source Information 

PC RP/M2 
microMethods 

V 129.00 yes no no All BnOS and CBIOS functions 
are supported 

SE = software emulation of 8080 and/or Z80 execution 
V = V20/V30 execution of 8080 code 

the DOS directory, and for reading 
and writing DOS files. A utility called 
CD can be used to change the DOS 
directory. 

PCPIP has all of RPMPIP's capabili­
ties, including archive copy mode and 
file compare. For example, you can 
directly compare an MS-DOS file with 
a CP/M file. 

Users familiar with CP/M will feel at 
home with PC RP/M2. All the stan­
dard commands are available and al­
most all operate as expected. There are 
some minor differences. For example, 

to erase all files, you have to say so 
twice, as in: 

ERA C:*.* C:*.* 

The TYPE display is paged at 24 
lines. You can change the page size, or 
disable paging. 

For the next SAVE or program load 
operation, you can set the TP A first 
word address to anywhere in memory. 
For example: . 

SAVE 0* 

SAVE 1 ZERO. TMP 

saves 0000 through OOFF in 
ZERO.TMP. 

Swapped disks are automatically re­
logged, and there's a selectable search 
path for loading COM files. (The 
prompt shows the RP/M user num­
ber.) 

You have file date and time stamps. 
You can run a batch job on any drive. 
You can have multiple batch streams 
and can switch from one to another 
conditionally on the state of a system 

(continued next page) 
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DESIGNER'S VIEW OF CP/M EMULA TOR 

(continued from page 95) 

error flag. There's also a flaw table 
utility for locking out unuseable disk 
blocks. 

Hash Codes And Tables 
The file date and time are kept in 

the directory in a structure similar to 
that used in CP/M Plus; the date and 
time, however, are not encoded. 

The hash code vectored directory 
access scheme is different from the 

large table scheme used in CP/M Plus. 
RP/M2 uses a hash table of size 1,2,4,-
8,16,32,64,128, or 256 words. An entry 
in the hash table is a directory ordinal, 
or pointer to an entry in the disk 
directory. 

The hash code is the sum of charac­
ters in the file name, masked to match 
the size of the hash table. When the 
hash vectored access fails to find a 
directory entry, the operation defaults 
to a linear search starting at the front 
of the directory. 

MULTI - USER 
68000 BOARD 

FEATURING: 

• 8 MHZ 68000 CPU 
• 2 Mega Bytes RAM 
• Memory Mapping / Manager 
• HD 64180 Co-Processor 
• 8 Serial Ports 
• Floppy Controller 
• SCSI / SASI Interface 
• Parallel Printer Port 

Price: $1500.00 

HAWTHORNE TECHNOLOGY 
8836 S.E. Stark, Portland, Oregon 97216 

(503) 254-2005 
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The hash table always holds vectors 
to the most recently accessed directory 
entries, and provides immediate access 
on the second and subsequent refer­
ences to the same directory entry. 

Larger hash tables provide accelerat­
ed access to larger numbers of files 
open simultaneously. Even a hash 
table of size 1 significantly improves 
performance of a program that makes 
repeated references to the same direc­
tory entry - e.g. for opening and 
closing a file during database updates. 

Memory 
The memory structure of PC RP /M2 

follows a conventional CP/M 2.2 ar­
rangement. Page zero holds the warm­
boot and RDOS entry vectors, and the 
default fcb and record buffer. User 
programs start at 0100H. The console 
processor is at DBOOH, RDOS starts at 
E300H, and CBIOS begins at F100H. 

CBIOS 
The 8080 part of the CBIOS includes 

a II common" data area for communi­
cation with the 8088 part of the CBIOS 
that resides in the next segment. The 
CBIOS supports floppy disks and the 
memory disk. At present we access 
the hard disk only through PCPIP 
which calls MS-DOS for DOS file 
access. We're working on a CBIOS 
that directly accesses the hard disk as 
a CP/M device. 

A considerable portIon of the PC RP/ 
M2 development effort has been di­
rected toward making the full· power 
of the PC/XT hardware accessible to 
the 8080 programmer. Direct calls to 
CBIOS88 can be used to access the 
entire 20-bit memory space, and the 
entire 16-bit 110 space of the PC. 

Interrupt Service - Calling PC ROM 
BIOS 

You can directly call any of the PC 
ROM interrupts. 

We used this in DPTMOD (source is 
on the disk), which moves the default 
ROM BIOS diskette parameter table 
(DPT) to a buffer. It then modifies the 
step rate digit from C to D, changes 
the head settle time from 19H to OFH, 
then moves the modified DPT to loca­
tion 0000:0522H. Then it changes the 
vector· at 0000:0078H to point to the 
modified table. 



Utilities 
We include a number of utilities 

which should make any CP/Mer feel 
right at home. 

RPMPIP is, a file copy utility that 
supports all the disk operations of CPI 
M's PIP and includes other features. 

RSTAT is similar to CP/M STAT. 
RSTAT displays a sorted directory list­
ing with file date and time stamps, 
displays file sizes, disk capacities, and 
disk space remaining, changes file at­
tributes, and sets the iobyte. 

MODEMPC is a Christensen proto­
col file transfer utility. 

RTERM installs terminal cursor posi­
tioning emulation. 

RDISK formats PC RP/M2 disks. We 
use the same SSDD and DSDD for­
mats as CP/M86. 

SETDISK installs an RSX that ex­
tends CBIOS to redefine a floppy drive 
to a selected CP 1M format so that 
existing CP/M files can be processed 
without conversion. 

KEYBD reconfigures the PC key­
board to U.K., French, German, Ital­
ian, Spanish, or DVORAK. 

COLOR sets the character, back­
ground, and border colors, if you have 
a color card. 

Refreshing Exceptions 
Advances in computer technology 

usually have meant abandoning the 
past, rewriting code, and reinventing 
ways to do the same job in the new 
environment. 

The V20 gives the old a new lease 
on life. It's an opportunity for us to 
continue using our existing software. 

••• 

NOW AVAILABLE for 
_M_5.-,11_0S PC-DOS CPM-86 CCPM-86 CPM-BO 
-SPEED - P'OWER - VERS)\TI'LITY~ 

EX·PRESS 2.0 
FULL SCREEN EDITOR 

'H1GH PERFORMANCE AT A FAIR PRICE 

,ONLY $29.95 
SBitVersions $34.95 

16BitVersions 

DOES YOUR TEXT EDITOR REMIND YOU OF A 1949 PACKARD •.•• 

Stop abusing yourself. It's time to retire that doggy old clunker! 
YOU DESERVE EXPRESS 2.0, the 2S0-Z of the editor world! 

EXPRESS 2.0 FEATURES 
• FULL ACCESS TO CP/M USERS AREAS (up to 32) with any editor command! 
• NAMED DIRECTORIES supported on MSDOS VERSION! 
• MEMORY MAPPED VIDEO AVAILABLE FOR IBM PC and PC clones! 
• BUILT-IN CP/M LIKE COMMANDS (RENAME, COPY, ERASE, TYPE, DIR, LOG)! 
• POWERFUL KEYBOARD MACRO'S (as many as you want)! 
• FULLY RECONFIGURABLE COMMAND KEYS (emulate any other editor if you like)! 
• FAST, FAST, FAST SEARCH! 
• TERMINAL DATA BASE •• INSTANTLY configure for over 50 predefined terl1.linals! 
• FILES LARGER THAN MEMORY handled with ease! ' 
• CONTROL and HIGH BIT CHARACTERS maybe entered and edited! 
• DYNAMIC WORD WRAP/UNWRAP. FULL CURSOR CONTROL (and then some) 
• EASY ot SET TAB STOPS • GLOBAL/SELECTIVE/LiTERAL/IGNORE CASE REPLACE 
• FULL BLOCK INSTRUCTIONS including PRINT, SAVE, INCLUDE, MOVE, COPY, DELETE 
• VARIABLE SPEED (FAST!) BI-DIRECTIONAL AUTO SCROLL. GOTO PAGE N / LINE N 
• COMPACT on disk and in RAM. (even the 16 bit versions are only 25k bytes)! 
• NOT COpy PROTECTED! 
• AFFORDABLE •• High performance at a fair price is our motto , 
• EXPRESS 1.0 SAMPLER available FREE on your Local Bulletin Board or for only $10.00 from 

us. EXPRESS 1.0 is not just a demo. It is a real working editor with enough of the EXPRESS 
2.0 features to demonstrate the POWER of EXPRESS. 

Notes: 

CP/M-80 version requires a Z-80 CPU running CP/M 2.2 or greater. 
MSDOS version requires MSDOS/PCDOS 2.0 or higher. 
We can support too many 5 inch disk formats to list them all. If you can't use one of the 
listed formats, please try to give us several options. 
Please allow 4-6 weeks for delivery. 

Gentlemen .... I'm ready to step up to EXPRESS ... please send the following: 

___ copies of EXPRESS 2.0 for CP/M-80 at $29.95 + $5.00 shipping and handling 
___ copies of EXPRESS 2.0 for CP/M-86 at $34.95 + $5.00 shipping and handling 
___ copies of EXPRESS 2.0 for MS/PCDOS at $34.95 + $5.00 shipping and handling 
___ copies of EXPRESS 1.0 for __ CP /M-80 __ CP /M-86 __ MSDOS/PCDOS 

at $10.00 + $2.00 shipping and handling 

COD - add $3.50 Wash. Residents add .7.8% state sales tax 

Make check or money order 
payable to: 

TCI 

Shipping information: 

17733 205th Ave. NE 
Woodinville, Washington 98072 

Name 

Address 
City ______ State ___ ZIP __ _ 

Disk format desired: 
__ ' Kaypro 2 SSDD 
__ Kaypro 2X/IV/10DSDD 
__ Osborne 1 SSDD 
__ Osborne 1 SSSD 
__ Epson QX-10 DSDD 

__ Other 

Phone Day Nigbt ____ _ 

__ Morrow MD2 SSDD 
__ Morrow MD3 DSDD 
_ 5" MS/PCDOS STD SSDD 
_ 5" MS/PCDOS STD DSDD 
_ 5" IBM CPM-86 STD SSDD 

__ 5" Xerox SSSD 
_ 5" Xerox SSDD 
__ 5" Xerox DSDD 
__ Zenith Z90 SSDD 
_8" SSSD 

TOMORROW'S COMPUTING INNOVATIONS 
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By Gary Entsminger 

CP/M Emulators, More Pascal Winners, 

and The Games Works ... 

CP/M Emulators 
In some cases you can have your 

MS-DOS and CP/M, too. 
I've tried several CP/M emulators 

with my V20 (for more information 
about this 8088 substitute see Micro C, 
Issue 27, pages 4-7), and I'm im­
pressed (some of the time) by at least 
three of them - RPM2, RUNCPM, 
and CP/Mulator. 

All three take advantage of the 8080 
instruction set built into the V20, and 
all three can run under MS-DOS. 
RPM2 runs as a standalone operating 
system as well. 

RUNCPM and CP/Mulator both run 
from a floppy, hard, or RAM disk and 
require you to change the .COM to 
. CPM extension of your CP /M files 
when running under MS-DOS. 
RUNCPM also allows you to select 
different drive formats and execute 
CP/M programs directly from CP/M 
disks (as .COM files). 

When RPM2 boots the PC it be­
comes a CP/M lookalike operating sys­
tem, down to every BDOS call. Nei­
ther RUNCPM nor CP/Mulator 
supports all BDOS calls, and conse­
quently can run fewer programs. 

OUT-THINK (from KAMASOFT), 
for example, won't work with emula­
tors which don't support BDOS func­
tion 32 (Get/Set User Code). CP/Mula­
tor doesn't support this function, and 
I assume RUNCPM doesn't either, 
since OUT-THINK won't work with 
either emulator correctly. But OUT­
THINK does work correctly under 
RPM2. 

In general, CP/M emulators work 
with programs written for the 8080, 
and don't run programs which directly 
access system hardware to read/write 
port addresses (for example, communi­
cation programs), or ones that use the 
280 instruction superset. So a lot of 
your favorite CP/M programs aren't 
going to run. Before you buy, ask for a 
list from the vendor. 

All three emulators are fast enough 

to be useful (see Figure 1), even 
running on a straight vanilla 4.77MHz 
clone, they're faster than a Kaypro 10. 
All three come with V20s, replacement 
instructions, and software. RUNCPM 
and RPM2 also include CP/M disk 
emulation programs. 

Two of the three manuals I used 
were in beta test form and were terse, 
but adequate. RPM2's manual is more 
complete and more technical. 
RUNCPM focuses more on introducto­
ry matters; CP/Mulator provides some 
good technical information (complete 
BDOS function differences between 
CP/Mulator and CP/M, for example). 
But all three emulators are easy 
enough to use; you shouldn't have 
many problems. 

For more info on RUNCPM (costs 
$99 with V20) contact -

Micro Interfaces Corporation 
6824 NW 169th St. 
Hialeah FL 33015 
(800) 637-7226 

For info on CP/Mulator (costs $99 with 
V20) -

Source Information 
P.O. Box 2974 
Warminster P A 18974 
(215) 628-4719 
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,: 

For RPM2 ($129 with V20) contact -

Micro Methods 
118 SW 1st, Box G 
Warrenton OR 97146 
(503) 861-1765 

OUT-THINK 
If you were frustrated by the com­

plexity of KAMAS and just want good 
outline processing without a built-in 
programming language, try OUT­
THINK, a new offering from KAMA­
SOFT. 

It's $49, and offers an excellent on­
line help menu, fast performance, and 
complete manual, so it's easy to begin 
to get organized. Fits most CP/M 
computers. From -

KAMASOFT 
2525" SW 224th Ave. 
P.O. Box 5549 
Aloha OR 97007 
(503) 649-3765 

Pascal Update 
We misplaced a few Pascal Runoff 

names last issue in the Winn~r' s Cir­
cle. But we're trying to make amends 
- see the names in Figure 2. They 
were all bonafide contestants in our 
contest. (One wrote to ask if he 'had to 
turn in his runoff T-shirt since his 
name didn't make the first list.) 



PC Keyboard 
If you're in the market for a better 

keyboard for your personal clone, try 
Datadesk International's IBM style 
keyboard. For a limited time you can 
buy their keyboard (nice touch, hand­
some) with Superkey (from Borland) 
as a package for $99.95. It's a Micro C 
deal. List price - $129.95. Contact -

Datadesk International 
7650 Haskell Ave. Ste. A 
Van Nuys CA 91406 
(818) 780-1673 

Micro C Bulletin Board 
We've updated the Micro C bulletin 

board from TBBS to ROS, so you 
should get better service. 

ROS (Remote Operating System) 
was written by Steve Fox in Turbo 
Pascal and doesn't require any support 
software (such as BYE or XMODEM). 

New programs added this month-
1. Pascal Runoff winner, PROBE (in 

the Kaypro area) 
2. LIST, a very fast TYPE lookalike 

(the best TYPE I've used, with line up, 
line down, page up, and page down 
in 16 variable colors) (in the MS-DOS 
area) 

3. The source for ROFF4 (in the MS­
DOS area) 

4. Z, a very swift, versatile directory 
program (in the MS-DOS area) 

and more. 
Call (503) 382-7643 and take a look 

around. 
To get started after you've signed 

on, enter -

? 

for the main menu. 

Enter -

F 
for the file system (this also gives you 
a directory of NEW IN). 

Enter -

C 
for change. 

Enter -

MSDOS 
(Jr KAYPRO, or whatever) for area. 

And enter-

S 
(and a filename) to have ROS send a 
file to you. 

It's easy. 

The Turbo Game Works 
Good. No one's watching. I think 

I'll play another game of Turbo Chess. 
(The bridge isn't bad either.) 

With Turbo Pascal source code se­
crets, strategies, and an excellent man­
ual, it's great fun from -

Borland International 
4585 Scotts Valley Dr 
Scotts Valley CA 95066 

Fast Step Rate Mod For Kaypro 84s 
If you want to speed up (and quiet) 

the drives on your Kaypro 84, refer to 
Micro C, issue 27, page 46, Figure 1, 
and make these changes -

2 goes to U65 pin 13 
3 goes to U65 pin 4 

U82 is really U44. 

And that's all the Tidbits worth 
biting into this issue . 

••• 
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111fT IDS 
The following folks are reaching you for only 20 cents per 
word. If you would like to reach the same audience, send 
your words and 20 cents for each to Micro Cornucopia. 

Disk Drive Sales & Service. Special Sale - Shugart SA 
800-2 $59; MPI 52S 5 1/4" DSDD full ht. $55. TEC FB-501 
5 1/4" SSDD half ht. $49. Case w/pwr supply for two 112 
ht. drives $59. -- Service -- SA 800/801 $25, SA 850/851 
$35, 5 114" SS $30, OS $40, 8" SS $40, OS $50. All drives 
and service guaranteed for 60 days. Documentation 
included with drives. Prices do not include parts or 
shipping. LDL ELECTRONICS, 13392 158th St. N., Jupi­
ter, FL 33478 (305) 747-7384. 29LY 

Hardware for the Kaypro Computer voice synthesizer 
unlimited speech $70. EPROM programmers 2516, 2716, 
2532, 2732, 2764 $110. General purpose power supply 
used with EPROM programmers, $30. All hardware comes 
in kit or bareboard form with software and' schematics. 
Call or write Busch Computer, 395 Totoket Rd., North­
ford, CT 06472, (203) 484-0320. 29BU 

$25 Keyboards for computer builders - 83 keys, full 
ASCII; upper/lower case, all control characters, numeric 
pad, caps-lock, repeat, self-test! Brand new, hundreds 
sold to builders of Apples, Big Boards, Xerox 820s. Parallel 
output, positive TTL logic, strobe. Uses only 106mA of 
+5 volts. Custom case available. 90 day warranty unmo­
dified. Keyboard $25. Documentation (21 pgs.)/cable pack­
age $5. Spare custom CPU/ROM $4. All 3 ($34 value) $30. 
UPS additional, Sibs. Call/SASE for detailed spec sheet. 
Electrovalue Industrial Inc., Box 376-MC, Morris Plains, 
NJ 07950. (201) 267-1117. TF 

Public Domain UG Software Rental: CP/M UG Vol 1-92 
on 46 8" flippies, $45, SIG/M UG Vol 1-246 on 108 8" 
flippies, $155. PICONET Vol 1-34 on 17 8" flippies, $25, 
Pascal-Z UG Vol 1-30 13 8" flippies, $25, KUG (Char­
lottesville) 55 disks, $65, IBM-PC SIG 1-454 PC-DOS, 
$475, PC-Blue 1-175 MS-DOS, $185, directory disks $5 PP. 
Also available on 209 5.25" formats. Rental is for 7 days 
after receipt with 3 more days grace for return. Credit 
cards accepted (preferred). Downloading-disk format con­
versions. Call. User Group Software Automatic Update 
Service, $7.50 per 2 volume set PP. 619-727-1015 info. 24 
hrs. 619-941-0925 9-5. National Public Domain Software 
Center, 1533 Avohill, Vista, CA 92083. TF 

TBKUGlDataCOM Super Systems (tm) proudly an­
nounces the arrival of the new SUPER System!! The 
remote multi-user database for the novice, the semi-pro, 
or seasoned hacker. Let your modem be your guide to the 
most current public domain for CP/M-80, MS/PC-DOS, 
TurboDOS, Turbo Pascal, Big Board, MEX, ZCPR3, CP/M-
86, BASIC, Assembler, Kaypro, WordPro, and many other 
special interests. We are open 24 hours a day and accept 
300, 1200, and 2400 baudrates. This is a multi-user 
TurboDOS-based S-l00 system featuring state of the art 
equipment and dedicated to serving all your telecommuni­
cations needs. Membership fees are: $35 per year for 
standard access or $125 per year gets you a VIP member­
ship that includes UNLIMITED system usage and a 
monthly update disk of CP/M software in Kaypro format. 
Join over 700 other users who have made the "right" 
choice. Fees are refundable if you're not satisfied within 
the first 30 days! Contact Steve' Sanders at: ~KUG/ 
DataCOM, 2643 Cedarview Court, Clearwater, FL 33519, 
or call (813) 791-1454/55 by modem and download an 
application. 30 

Drive Cleaning Kit Sale! 8~' only, floppyclene with 
chemicals and carriers. Reg: $69.95, now $20 each + $2 
postage. Datalife Head Cleaning System, Reg. $11.95 and 
extra head cleaning pack (10) Reg. $20 - now just $6 + $2 
postage. National Public Domain, 1533 Avohill Dr., Vista, 
CA 92084.33 

"Getting Started With CBAsIC" - Workbook, tutorhil 
style for beginners/intermediates in this powerful lan­
guage. Fundamentals through file handling, user func­
tions, etc. Ends confusion, frustrations! Only $25/U.5. 
Four Corners Press, Hanover, MA 02339. 30LI 

For Sale: MK4128N-25 Mostek 128K dynamic RAM chips. 
Quantity'32. Asking $2.50 ea. Used, but 100% functional. 
I no longer need them' after upgrading my RAM 'disk. 
Joseph Prewitt, 8060 Greenwood Court, Terre Haute, IN 
47802. (812) 299-8171. 29 

Affordable Engineering Software. Check the Advertiser's 
Index for our ad in this issue. Call or write for free catalog 
describing all our products. BV Engineering. 29 

Stop Squintingl Let MAGGIE! give your Kaypro a 40+% 
larger display. Fifteen seconds to install or remove and no 
tools required. Satisfaction guaranteed. If you really like 
your little bitty screen better after 10 days, return 
MAGGIE! for a full refund. Send $12 check or M.O. to 
Kay-Pal, 107 Hudson Dr., Hendersonville, NC 28739. 
Allow three weeks for delivery. 29GR 

Turbo Cheques I We have developed the most comprehen­
sive personal checkbook management program on the 
market today. Professionally developed, easy to use, 
supports color, hard disks, prints checks, security, con­
trols, extensive screen displays and reports. 125 + page 
User's Manual. A real value for only $39.95. Makes 
balancing your checkbook every month a breeze. If not 
convinced, try our Demo Disk for only $5.00! You'll be 
pleasantly surprised and you can't lose. If you don't like 
the Demo, we will refund your money. The Demo price 
will be credited towards the full version. IBM-PC/XT. 
CompuTech, Box 7000-309, Redondo Beach, CA 90277. 
29FR 

Computer Doctor - Will repair your SICK computer, 
drive, etc. Specializing in CP/M, Radio Shack, and IBM 
machines. Can also program EPROMS. SASE for more 
info. (314) 243-7160. Compuft?r Doctor, Rt. #2, Box 190, 
Jackson, MO 63755. 29KR 

Wanted. Big Board I, 2.5 MHz, working, board only. 
Garcia, 4325 Ridgepath Dr., Dayton, OH 45424, (513) 236-
5342. 29GA 

Micromation 5-100 bus computer. Multiuser, one master 
two slaves, one Qume DT-8 DSDD and one Fujitsu 2302 
20MB hard drive. Sell with or without terminals (adds 
Regent 25 and Televideo 925). Price $750 - negotiable. 
Also Xerox 820-II with two SSDD drives and high profile 
keyboard. Price $475 - negotiable. Malcolm Gray, 1502 
Wagon Gap Trail, Houston, TX 77090. (713) 893-1726. 29 

XEBEC model #1410E Winchester controllers. Used. Per­
fect condition. $125. Jim Altman, P.O. Box 4548, Ana­
heim, CA 92803-4548 (714) 491-8951. 29 

For Sale: S-100 Main Frame - 19 slots, active termination, 
reset button, key locked switch; two 8" DSDD Qume 
drives in cabinet with power supply; SDSystems SBC 200; 
SDSystems Expandoram III 64K expandable to 256K 
memory; SDSystems Versafloppy disk controller; CCS 4 
port serial I/O; Coex 64K Static RAM; CP/M 80 all 
manual, etc. $800. J. Vega, 641 N. Mariposa, L.A., CA 
90004, (213) 661-5433. 29 

8086 Coprocessor with 512K RAM for Xerox 820-II. Runs 
MS-DOS and CP/M 86. Sohl Source. (402) 895-3577. 29S0 

Slicer 80186 main and expansion boards, $650 for both. 8" 
DSDD DC motor drive, $75. Ron Battle, 1011 Yale NE, 
Albuquerque, NM 87106 (505) 842-8558. 29 

For Sale: Xerox 820-11 motherboard - $135; base - $10; 
monitor - $25; keyboard with metal base & cable, - $32; 
Shugart SAl004 10 meg HD - $185; SSSD 5 1/4" drive -

'$38 with 820 drive cable. Western Digital WDl002 OSC 
Hard Disk controller card - $108; TI 5 meg 5 1/4" full 
height HD drive - $90; S-l00 10 slot motherbd with 
connectors - $28; Expandoram,64K RAM - $48; Solid State 
music video Bd. - $23; Versafioppy II/no ICs - $10. Bob 
Stricklin, 2225 Arbor Crest, Carrollton, TX 75007, (214) 
492-4218. 29 

Slicer board' for Sale; Best offer. 90% of parts. NOT 
assembled. Ken (513) 874-6382 before 10 p:m. EST. 29WI 

Want to Trade: My RA TFOR/C version of Kernighan & 
Plauger's "Software Tools" for the Pascal version. Mark 
'Bohn, 96 S: Holman Way, Golden, CO,80401. 29 , 

CompuPro 816-Asystem for sale with 380K me~ory, 512K 
M-drive' H board, 8" drives, Televideo 950 terminal and 
software. Asking' $4500, make an offer. Contact Donald 
Howes, NW 1013 State St., Pullman, WA 99163, (509) 332-
0515 eves andweekerids. 29 
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T-SHIRTS 

ORDER 
YOUR MICRO C 
T-SHIRT TODAY! 

These user-friendly cream-colored 
shirts are formatted in mahogany 
border with black enhanced mode 
design. The fully integrated sys­
tem is compatible to size S, M, L, 
and XL, for only $6.95 ppd. ($8.50 
all foreign). 

BOOKS 

III 
Y.lu",ol 
Celli"c Storied 

Inside CP/M 
By David Cortesi 
$27.95 (US, Can, Mex) 
$37.95 (Other Foreign) 
This is one of the best 
books on CP/M for every­
one, users and program­
mers. It's our reference 
here at Micro C. 

Your Fortune in the 
Micro Computer 
Business 
By Victor Wild 
$26.45 (US, Can, Mex) 
$36.45 (Other Foreign) 
This is the best, most 
complete collection of 
working for yourself in­
formation that we've 
found. 
2 volumes. 

The Small C 
Handbook 
By James Hendrix 
$17.95 (US, Can, Mex) 
$22.95 (Other Foreign) 
If you really want to 
solve the mysteries of the 
Small C compiler (or 
compilers in general) 
yhu'll want this book. 

MICRO CORNUCOPIA 
P.O. Box 223 

Bend, Oregon 97709 



8" CP/M 80 Disks from Micro Cornucopia 
USERS DISK 112 
I-Two single disk drive copy programs, both with 
source 
2-Crowe Z80 Assembler source 
3-New Crowe.COM file, debugged version 
4-New CBIOS with parallel print driver & other 
extensions for CP/M 1.4 & 2.2 
5-Disk mapper with source 

USERS DISK 113 
I-EPROM burning software for BB I 
2-Reset bit 7 (unWordStar a filel 
3-Disk file CRC checker 
4-New fast copy program & source 
5-DU77, disk inspector/editor 
6-FINDBAD, isolates bad disk sectors 
7-Print fancy page headings 

USERS DISK 114 
I-CBIOS, custom bios for Tandon drives 
2-ZCPR, dynamite CCP checks drive A for missing 
.COM files; improved commands 
3-ZCPRBLOC, identifies CCP location 

USERS DISK 115 
I-CAT, disk cataloging routines 
2-Modem 7 for Port A 
3-Modem 7 for Port B 
4-PACMAN, the arcade game 
5-FAST, buffers the disk to speed up assemblies 
6-NOLOCK, removes BB 1 shift lock 
7-VERIFY, cleanup & verify a flaky disk 
8-DUMPX, enhanced for BB I 
9-UNLOAD, create .HEX file from .COM file 

USERS DISK 116 
1-REZ, 8080/Z80 disassembler, TDL mnemonics 
2-PRINTPRN, prints Crowe listings 
3-RUNPAC, run-time utility package for 8080 assem­
bly language programs. Has 51 functions. Includes 
source which assembles under ASM 

USERS DISK 117 
I-CHNGPFM, PFM monitor mods 
2-TERM, terminal routines let you set up BB as simple 
terminal, as a file receiver, or as a file sender 
3-Checkbook balancing package 
4-Disk Utilities - copy to memory, from memory, and 
dump 

USERS DISK 118 
l-BDSCIO, custom BDSC I/O for BB 1 (both.h and .cl 
2-YAM, Yet Another Modem program in source & 
COM form. Turns BB into paging intelligent terminal, 
complete with printer interface, baud rates to 9600 
3-ROFF, text formatter 
4-SIGNS, prints large block letters 

USERS DISK 119 
I-ADVENTURE, expanded 550 pt version 
2-Keyboard translation program 
3-CBIOS, serial & parallel printer interface 
4-EPROM programmimg package for BB II, for 2732s 

USERS DISK 1110 - Lots of Disk Utilities 
I-REBOOT, sets up the CP/M auto load 
2-SWEEP, directory/file transfer routine 
3-A, Lets BB I recognize a double sided drive as one 
drive with 494K of usable space 
4-FIX, super disk utility, does everything, much easier 
to use than DU77 
5-Compare files routine 
6-UNERA, retrieve erased files 
7-FIND, check all drives on system for a file 
8-MENU, menu program for CP/M 

USERS DISK 1111 - Printer Utilities 
l-Microline 92 printer routine 
2-Graphics display package for MX-80 with Graftrax, 
very fancy 
3-Epson MX80 setup for BB I with 59.5K CP/M 

USERS DISK 1112 - Games for BB I 
I-ALIENS, a fast, exciting arcade game 
2-ZCHESS, chess with a 1-6levellook ahead 
3-MASTERMIND, match wits with the computer 
4-BIO, Biorhythm charts complete with graphics on 
the BB I 
5-LIFE, so fast it's real animation! 
6-CRAPS, see how much you'd lose in Vegas 
7-WUMPUS, a caver's delight, kill the Wumpus or be 
killed 
8-PRESSUP, similar to Othello 
9-Games, 7 games in one program, includes blackjack, 
maze and animal 

USERS DISK 1113 
l-ZZSOURCE, disassembles to real Zilog mnemonics 
2-EX14, superset of submit or supersub 
3-MOVPATCH, lets you use MOVECPM on other 
copies of CP/M 
4-XMON, 3K expanded BB I monitor, use in ROM or 
as overlay 
5-CURSOR, prompts you for cursor char you want 
6-UMPIRE, very fancy RAM test 
7-ZSIDFIX, display improvement for ZSID 
8-PIPPAT, modify PIP so you can reset system from 
within PIP 
9-@, Lets you use the BB as a calculator, including 
HEX 
10-S0RT, sort package written in C80 

USERS DISK 1114 - BB II Software 
l-PR032, latest 2732 reader & programmer 
2-SMODEM2, lets BB II talk to Hayes smartmodem 
3-GRAFDEMO, demonstrates BB II graphics (in 
BASlq 
4-ATTRTEST, demonstrates BB II graphics (in JRT 
Pascali 
5-INITSIO, initializes port B for 300 or 1200 baud 
6-MENU, displays menu of .COM files, enter number 
to run file 
7-SETCLK, sets realtime clock built into BB II 
8-PRINT2, modified print which accesses BB II clock 
9-BOX, draws a thin line box on screen 
10-ALIENS, space invaders arcade game 
ll-LISTSET, printer interface, auto-enables RTS, ig­
nores DCD 

USERS DISK 1115 - Word Processing 
I-EDIT, very fancy line editor similar to EX (Unixl 
2-TED, simple minded line editor 
3-TTYPE, typing training program written in BASIC 
4-TINYPLAN, very simple-minded spreadsheet. 
5-C80 Text Utilities 
6-CHOP, cuts off file after N bytes 
7-ENTAB, replace spaces with tabs where possible 
8-MS, double or triple spaces a file to output 
9-RTW, removes trailing spaces from file 
10-TRUNC, truncates each line to specified length 
ll-WRAP, wraps at column 80, plus pretty pretty 
printing, page lis .•• 

USERS DISK 1116 - BB I Modem Software 
l-RCPM27, list of U.S. bulletin boards 
2-SMODEM, interfaces BB I with Hayes Smartmodem 
3-PLINK66, easy to use with non-CP/M host 
4-BBPAT, menu selection of BAUD rate, bits/char, 
parity, & stop bits 
5-MODEM 7 +, Modem 7 plus BBPAT,lets you talk to 
anything from port A 

CP/M Disks ....... $8.00 each ppd. 

Effective April 15, 1986 
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USERS DISK 1117 - Small C Version 2 
SMALLC2, this substantially expanded version of 
Small C now includes for, goto, label, switch (easel; 
external declarations; new preprocessor commands; 
expanded I/O includes redirection; initializers; plus 12 
new expressions. The I/O and runtime libraries have 
been greatly expanded (including printfl. Source & 
documentation on one disk. 

USERS DISK 1118 - FORTH 
IFORTH, this is Idaho FORTH which can be burned 
into ROM or loaded from disk. It replaces the PFM 
monitor & handles all the monitor functions. 

USERS DISK 1119 - BB I Double Density 
New BB I Monitor, BIOS, character ROM, Winchester 
Interface, ZCPR, and formatter from Trevor Marshall. 
See BB I expansion article in Issue 1111. 

USERS DISK 1120 - Assemblers 
CROWEASM: This is the Crowe assembler modified so 
that it runs on any CP/M system (including the BB I, 
BB II, Xerox ... I. LASM: This assembler is similar to 
the ASM that comes with CP/M except that it can link 
files at assembly time. PRINTPRN: Print routine for 
CROWEASM.PRN files. LIBRARY: Utilities which let 
you combine many files into one, then you can run, 
type, or extrace any file within the larger system. 

USERS DISK 1121 - Winchester Utilities 
BACKUP: Helps you back up the winchester onto 
multiple floppies. FLOPCOPY: Lets you make floppy 
copies (with only one floppy drivel. BIGBURST: Backs 
up a very large winchester file onto multiple floppies. 
MULTCOPY: Use this like PIP but it prompts you to 
change disks. Accepts ambiguous file names. MDIR: 
Displays files in all user areas on selected drive. 

USERS DISK 622 - Pascal Compiler 
This is a real Pascal compiler. It supports only a subset 
of the language (no records, pointers, booleans, reals or 
complexi but it generates a real .COM file. Everything 
is on this disk: the compiler, its source, example 
programs and documentation. 

USERS DISK 1123 - Xerox Utilities 
This disk contains Xerox specific utilities including a 
screen drump from Wayne Suga (with sourcel; modifi­
cations for the SWP package including ZCPR, a new 
monitor, and a clock/calendar from Mitch Mlinar; and 
Jim Mayhugh's new monitor (see issue 191. A very 
special disk for Xeroxers. 

USERS DISK 624 - Prowriter Graphics 
This is a complete Prowriter printer graphics package 
written by the same Micro C subscriber who wrote the 
MX-80 graphics package. Plot points, lines, circles, 
boxes, and more. Examples, documentation. 

USERS DISK 625 - ZSO Macro Assembler 
This is a real Z80 macro assembler I Syntax closely 
follows RMAC and MAC. Also includes pseudo-ops to 
support conditional assembly etc. No phase or relocata­
ble code. 

USERS DISK 626 - BB II CP/M 3_0 Banked BIOS/ 
Winchester 
Support CP/M 3.0 Banked BIOS implementation for 
the BB I. Roy Epperson's software to support the 
Adaptec ACB-4000 SCSI and the Rodime R204 5' 
Winchester on the BB II (see issue 6191. Plus more 
Winchester programs. 

USERS DISK 627 - BYE Remote CP/M System 
BYE programs to run your BB I, BB II, OR XEROX 
820-1 as a remote CP/M system using a Hayes 
Smartmodem compatible modem. Includes programs to 
allow restricted access. 

USERS DISK 628 - VFILER and Extended Single 
Density 
VFILER is a screen-oriented file manipulation utility, 
similar to SWEEP, CLEAN, .and DISK. Also, Larry 
Blunk's documentation and software for implementing 
extended single density (334KI on eight inch disks. 

USERS DISK 1129 - MODEM740 
The latest incarnation of the immortal MODEM7 
program. Too many· features to list. Versions for both 
ports of BB I (Xerox 8201 & BB II. 

We Also Have 8" Disks 
For CP/M 86 Ask For Catalog 
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WE'RE CLEARING THEM OUT! 

ISSUE NO.1 (8/81) 
Power Supply 
RAM Protection 
Video Wiggle 
1/2PFM,PRN 
16 pages 

ISSUE NO.2 (10/81) 
Parallel Print Driver 
Drive Motor Control 
Shugart Jumpers 
Program Storage Above PFM 
112 PFM, PRN 
16 pages 

ISSUE NO.3 (12/81) 
4MHzMods 
Configuring Modem 7 
Safer Formatter 
Reverse Video Cursor 
FORTHwords Begins 
16 pages 

ISSUE NO.4 (2/82) 
Keyboard Translation 
More 4MHz Mods 
Modems, Lync, and SIOs 
Undoing CP/M ERASE 
Keyboard Encoder 
20 pages 

ISSUE NO.5 (4/82) 
Word Processing 
Two Great Spells 
Two Text Editors 
Double Density Review 
Scribble, A Formatter 
20 pages 

ISSUE NO.6 (6/82) 
BBI EPROM Programmer 
Customize Your Chars 
Double Density Update 
Self·Loading ROM 
Terminal In FORTH 
24 pages 

ISSUE NO.7 (8/82) 
6 Reviews Of C 
Adding 6K of RAM 
Viewing 50 Hz 
On Your Own Begins 
24 pages 

BACK ISSUES OF MICRO C 
Only $1.50 each when you order 6 or more 

All Foreign $2.00 each for 6 or more 

ISSUE NO.8 (10/82) 
Drive Maintenance 
Interfacing Drives 
Installing A New BIOS 
Flippy Floppies 
C'ing Clearly Begins 
Xerox 820 Begins 
28 pages 

ISSUE NO.9 (12/82) 
BBII EPROM Program 
Relocating Your CP/M 
Serial Print Driver 
Big Board I Fixes 
Bringing Up WordStar 
Cheap RAM Disk 
32 pages 

ISSUE NO. 10 (2/83) 
Saving A Flake'~'isk 
Hooking Win' 0 '.,BII 
The Disk J- 0 ~tor 
JRTFj~ 
Seri"\,,~ ooard Interface 
PC::... 0 aocedures Begins 
3b~dgeS ' 

ISSUE NO. 11 (4/83) 
BBI Expansion.x 
BBII Details ~ \ 
Dyna, RM'O.:lk Review 
Easier ~ _ de Video Cursor 
PllUWM V..Jc Review 
K'E,.O ' Column Begins 
3b-;;1 .. ges 

ISSUE NO. 12 (6/83) 
256K ForBBI 
Bringing Up BBII 
dBASE II 
Look At WordStar 
Double Sided Drives For BBI 
Packet Radio 
5MHz For Kaypro 
40 pages 

ISSUE NO. 13 (8/83) 
CPIM Disk Directory 
More 256K For BBI 
Mini Front Panel 
Cheap Fast Modem 
Nevada COBOL Review 
BBI Printer Interface 
Kaypro Reverse Video Mod 
44 pages 

ISSUE NO. 14 (10/83) 
BBII Installation 
The Perfect Terminal 
Interface To Electronic Typewriter 
BBI Video Size 
Video Jitter Fix 
Slicer Column Begins 
Kaypro Color Graphics Review 
48 pages 

ISSUE NO. 15 (12/83) 
Screen Dump Listing 
Fixing Serial Ports 
Playing Adventure 
SBASIC Columns Begins 
Upgrading Kaypro II To 4 
Upgrading Kaypro 4 To 8 
48 pages 

ISSUE NO. 16 (12/84) 
Xerox 820 Column Restarts 
BBI Double Density 
BBII 5"/8" Interface Fix 
Kaypro ZCPR Patch 
Adding Joystick To Color Graphics 
Recovering Text From Memory 
52 pages 

ISSUE NO. 17 (4/84) 
Voice Synthesizer 
820 RAM Disk 
Kaypro Morse Code Interface 
68000-Based System Review 
Inside CP/M 86 
56 pages 

ISSUE NO. 18 (6/84) 
Kaypro EPROM Programmer 
110 Byte: A Primer 
Kaypro Joystick 
Serial To Parallel Interface 
Business COBOL 
60 pages 

ISSUE NO. 19 (8/84) 
Adding Winchester To BBII 
6MHz On The BBI 
Bulletin Boards 
Track Buffering On Slicer 
4MHz For The 820-1 
64 pages 

(includes surface postage) 

ISSUE NO. 20 (10/84) 
HSC 68000 Co-Processor 
DynaDisk For The BBII 
Serial Printer On BBI Sans SIO 
Cheap & Dirty Talker For Kaypro 
Extended 8" Single Density 
72 pages ' 

ISSUE NO. 21 (12/84) 
Analog To Digital Interface 
Installing Turbo Pascal 
Low Intensity BBI Video 
Turbo Pascal, The Early Days 
80 pages 

ISSUE NO. 22 (2/85) 
Xerox 820-11 To A Kaypro-8 
Sound Generator For The STD Bus 
Reviews Of 256K RAM Expansion 
In The Public Domain Begins 
88 pages 

ISSUE NO. 23 (4/85) 
Automatic Disk,Relogging 
Interrupt Driven Serial Printer 
Low Cost EPROM Eraser 
Smart Video-Controller 
Review: MicroSphere RAM Disk 
Future Tense Begins 
88 pages 

ISSUE NO. 24 (6/85) 
C'ing Into Turbo Pascal 
8" Drives On The Kaypro 
48 Lines On A BBI 
68000 V s. 80X86 
Soldering: The First Steps 
88 pages 

ISSUE NO. 25 (8/85) 
Why I Wrote A Debugger 
The 32·Bit Super Chips 
Programming The 32032 
Modula II 
RS-232C: The Interface 
104 pages 

ISSUE NO. 26 (10/85) 
Inside ZCPR3 
Two Megabytes On DSI·32 
SOGIV 
The Future Of Computing 
MS-DOS In The Public Domain 
Graphics In Turbo Pascal 
104 pages 

BACK ISSUES 
U.S. Regular Price ......................... $3.00 each 
6 or more 1/2 price .......................... $1.50 each 

Regular Foreign Price (air mail) .............. $5.00 each 
6 or more (including Canada) ................ $2.00 each 

Surface Postage Included 

If possible, please indicate 
alternate issue in case we 
are out of your choice. 

Order Number 9·5 PST (503) 382·5060 • Technical Information 9·Noon PST Only (503) 382-8048 
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The Micro C 
MS-DOS Library 

MS-1 Essential Utilities 
SWEEP, LU86403, LDIR103, WHEREIS, 
SQUEEZE, UN SQUEEZE, WASH 

MS-2 Cheap Assembler & Disassembler 
CHASM, ASMGEN, MEMBRAIN, FSPOOL, 
UNWORDST AR, RAMDISK, SDIR, SDIR SOURCE 

MS-3 Adventure 
The original and most cussed adventure in C, with source. 

MS-4 Single User RBBS A decent bulletin board with source. 

MS-5 File & Directory Utilities 
UTIL, Z, VTYPE, ST, PROTECT, UN PROTECT 

MS-6 fig FORTH 
We combined fig FORTH source (MS-7) with this disk so you get 
both on one disk for $12.00. 

MS-8 Super Games 
CASTLE, a graphic and conversational adventure (note: there's a 
bug that changes the game once it's been saved). TREKRUN, Star 
Trek Command adventure, and BOUNCING BABY 

MS-9 PC Musician, Pascal Games, Calculator 
You might call this an educational disk. PC MUSICIAN teaches 
you music while you're writing songs. (They play right on the PC.) 
15 PASCAL GAMES with source. The games aren't memorable but 
they are good examples of Turbo code (we include the source) 
PROGRAMMER'S CALCULATOR shows the internal workings of 
a stack, memory, and registers. 

MS-10 Modems QMODEM and KERMIT 

MS-11 Multi-User RBBS 12.3 
Multi-user Remote Bulletin Board System with source disk (MS-12) 
included free. 

MS-13 Editor & Formatter 
ROFF4, PC-WRITE, and manuals on disk. Very popular freeware. 

MS-14 FORTH 83 

MS-15 Deskmate, Zap, Unerase 
A sidekick lookalike, disk inspector, and more utilities. 

MS-16 Piano Man & Other Tunes Turn your keyboard into a piano. 

MS-17 Arcade Games PANGO, PYRAMID, BRICKS, and more. 

MS-18 Typing Tutor 
A nice touch-typing practice tool. Keeps track of your keystrokes, 
errors, and practice time. Calculates accuracy and words/minute. 

MS-19 Prolog, XLisp 
Introductory int~rpreters to improve your artificial intelligence. 

When ordering, please specify: 
PC Standard 5 1/4", DS/DD, 360K ............................. $8.00 
Kaypro 2000 3 1/2", DS/QD, 720K ......................•....... $8.00 
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Clones & Bones & Tomes 

PC Upgrades And·Imperfections 
I've'had a good time improving my 

personal· clone this:, month; (Some of 
us are never satisfied). 

For you joining late, my PC started 
as a 4-layerMega~XT. Taiwanese IBM 
PC-compatible system board (a.mouth­
ful), video. ·and. multi-I/O cards, 2 
floppies,· keyboard,. monitor, -and a 135 
watt power supply;< In November, it 
cost me $803, and, I assembled it in an 
hour. 

Now I'd pay $40-$100 more for a 
similar computer and . have to wait 
longer for delivery otparts. 

Teac and Mitsubishi drives have 
gone up in price from.$79.to $100 (or 
so) each (when you can· find them); 
main boards .(with 640K on board) are 
$250ish, a' little spendier: And good 
monitors and -good keyboards are a bit 
harder to come .by. 

If you're discount shopping for Key­
tronic keyboards, beware - most dis­
counters are selling "keytronic style" 
not "Keytronic." And keytronic style 
varies from keyboard to -keyboard. If 
you're really picky, you should buy 
where you can test first.· (If it's really a 
Keytronic, it says Keytronic all over.) 

More Memory (I Needed It) 

The first improvement my PC en­
dured was an increase in memory on 
the main board from 128K to 640K. 
Memory costs about $10 per 128K, and 
it's definitely worth it - my most 
important upgrade. 

With 640K I can auto-install a 256K 
RAM disk (to speed up editing and 
compiling), -add UNIFORM (to read 
Kaypro, Slicer, or just about any other 
disk format), Turbo Lightning (to cor­
rect my spelling quicker than a first 
grade teacher), SIDEKICK (for the No­
tepad and Calculator), and still have 
enough memory to run a lOOK-plus 
program. 

V20 Speedup 
I swapped my 8088 for a V20, and 

was pleasantly surprised when the 
V20 (a CPU containing both 8080 and 
8088 instructions) sped up my clone 

.between 10% and 40%. (For the details 
of various speed tests, see "Bench­
marking Speedy PCs," this issue.) 

Then, after Larry and Dave decided 
to swap their PC's 14MHz crystals for 
20s, I jumped at the chance to keep 
up. The new crystal provides a 
6.77MHz clock and increases the PC's 
speed another 5-30%, for an overall 
speedup of at least 50%. The Norton 
utility test rated my PC at 1.7 (or not 
quite twice as fast as an IBM PC). The 
V20 cost $15; the crystal cost $2. The 
changes take 15 minutes. 

But be warned. Changing the crystal 
isn't a perfect modification. The new 
clock ·speed creates problems if you 
have a color graphics board. The board 
uses the system clock (14.31818MHz) 
from its plug-in slot to generate the 
color signal (and the composite B&W). 
If you change the system crystal to 
20MHz, then that's what the color 
board gets also. The color board 
doesn't care, but the monitor does, 
and with the faster horizontal, vertical, 
and video signals, it gets very con­
fused and very unreadable. (See the 
speedup article for a simple addition 
that generates a new 14.31818 for the 
color board.) 

Both color and monochrome adapt­
ers use 6845 controllers to produce the 
correct horizontal and vertical sync 
pulses needed by the CRT, but the 
monochrome adapter has its own 
clocK. It couldn't care less what the 
processor does. 

Monochrome Is Delightful 
I switched to a monochrome display, 

bought a monochrome (TTL) monitor, 
and. the system runs great. In fact, if 
you're mainly word processing, a 
monochrome display is easier to read 
and easier on the eyes (although you 
don't get Turbo Lightning in brilliant 
color). 

The monochrome display'S high res­
olution stems from 14 scan lines in­
stead of 8. And if you buy a Hercules 
(or compatible) card you get both the 
great text (all 14 scan lines) and great 
B&W graphics. 
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Most of the software I've tried runs 
correctly on the Hercules card (Word­
Star, VEDIT, Turbo Pascal, Turbo 
Chess, Turbo, etc.). But some pro­
grams for sure won't: Bouncing Baby 
on Micro C MS-DOS disk 8, for exam­
ple. 

A monochrome Hercules-compatible 
card costs $95. A good TTL monitor 
costs at least $100. We've tried (and 
like) the Magnavox, Princeton, and 
NEC low-end models. 

Taiwanese BIOS 
If you've been curious about the 

clone BIOS, here's the latest: the Tai­
wanese government has decided it's 
better equipped to generate a clean 
(legal) ROM BIOS than a Taiwanese 
computer company would be. 

According to William M. Raike 
(BYTE's Japan columnist), ERSO (the 
Electronics Research and Service Or­
ganization) has developed its own PC 
compatible BIOS which it licenses to' 
its computer manufacturers. 

ERSO is sponsored by the Tai­
wanese government and acts as legal 
negotiator with the U.S., thus letting 
small Taiwanese computer companies 
avoid legal entanglements and get on 
with the business of making very 
compatible, dependable, and inexpen­
sive PC parts. 

Supposedly, by involving itself in 
the copy market, the Taiwanese gov­
ernment discourages piracy. 

The Way Of Life 
Lao Tzu, a famous Oriental born 

around 600 BC, and looking ahead to 
our age, wrote a note -

Knowledge studies others, 
Wisdom is self-known; 
Muscle masters brothers, 
Self-mastery is bone; 
Content need never borrow ... 

and IBM, in their wisdom, looking a­
head to another coming faster, added: 

You'll thank us for the memory. 

• •• 



RISK FREE 
3D-DAY MONEY-BACK GUARANTEE 

I\NO COMPI\1\BLES * 

FOR ,{OUR IBM PC. X1, 

Both 
Hardware & Software 

~ .. _ad!5 .. 
:AT"I£W 

¥.t~ 
. I\RD f\~\} 

,'~#'C~~~. £ t{£'180 ft'Nf\~~ 
.. \¢\\\ 1\1-Sf'IU~£Rt{£'1® S~,,,~ 

~~ \»C ~\1S S 1/tfo '1J;~n O\)~ ~ V,O~~ o/V8 5/1J1jffr 
THE PC 8700 AT-STYLE KEYBOARD INCORPORATES EVERY IMPROVEMENT 
IBM DESIGNED INTO THEIR ADVANCED "AT" KEYBOARD. QUALITY SO 
GOOD, IT'S BACKED BY AN UNPRECEDENTED TWO-YEAR WARRANTY! 

Advanced design features include: 

• Separate Numeric Keypad simplifies 
data entry 

• Status Lights for Cap, Num and Scroll 
Lock helps eliminate typing errors 

• Extra-wide Control and Return Keys for 
ease of use 

• Return Key placed in "standard 
typewriter" position for touch typists 

• Selectric layout for Office 
Standardization 

• Positive Tactile Feedback 
• Keyswitches rated for 50 million 

keystrokes 
• Made in USA 
• 2¥ear Warranty 

BORLAND'S AWARD-WINNING SUPERKEY INCLUDED! GET THIS BEST­
SELLING KEYBOARD ENHANCER SOFTWARE - VALUED AT $69.95 - AS 
PART OF THIS AMAZING OFFER AND CAPTURE THE POWER OF MACROS! 

SuperKey's macro capability is remarkable. It literally turns a thousand keystrokes into one. 
Features include: 

• Exclusive screen data Cut & Paste • Keyboard Lock 
• Screen Privacy and Protection • Keyboard layout customization 
• Time & Data Stamping • Integration with SideKick 
• ProKey Compatibility • Pull-Down Menus 
• Data Encryption • On-Line Help and much, much more! 

Corporate and Institutional Purchase Agreements Available 

INTERNATIONAL 

7650 Haskell Avenue Suite A 
Van Nuys, CA 91406 

• pc Jr., AT&T and Corona computers require adaptors available at a nominal fee. Call for pricing. 

SuperKev and SIDEKICK' are registered trademarks of Borland International, Inc. 
IBM, PC, XT and A T are registered trademarks of International Business Machines Corp. 

RETAILS ALONE FOR $69.95 

CRITICS CHOICE 
"The·keyboards construction is solid . .. also quick and 
responsive to the touch. It is ideal for anyone who wants to or 
has to replace their PC keyboard . .. At 1129.95 DataDesk's 
keyboard is a bargain. The PC 8700 keyboard with SuperKey 
for that price is a steal. " 

Computer Shop Talk, 3-3-86 

"DataDesk International has designed a sturdy and 
handsome keyboard that has a tactile response . .. and 
bundled with SuperKey is the PC hardware bargain of the 
year." 

Charles Humble - Computer Editor, The Oregonian 

ORDER NOW - CALL TOLL FREE 800·826·5398; IN CA 800·592·9602 
or fill out coupon and include check or credit card number and mail to DataDesk 
International, 7650 Haskell Ave., Suite A, Van Nuys, CA 91406. 1------------------

; SUl1opMacpo KOVs. 
I PLEASE RUSH ME __ KEYBOARD/SUPERKEY BUNDLES AT 
I $99.95 EACH. PLUS $10 SHIPPING AND HANDLING IN THE U.S.A. 

: 0 ENCLOSED IS MY CHECK FOR $109.99 FOR EACH BUNDLE 
I ($116.45 FOR CA RES. - SALES TAX INCL.) 
I D VISA D MC NUMBER ________ _ 

1 EXP. DATE __ SIGNATURE _________ _ 
I NAME _______________ _ 

I ADDRESS ______________ _ 

I CITY STATE ZIP __ _ 
I COMPUTER TYPE & MODEL __________ _ 
I * OFFER EXPIRES MAY 31, 1986 



All Kits Now 
Fully Soldered . 

PLUS PC COMPATABILITY! 
Features: 
• 8 MHz.80186 microprocessor with true 

16-bit data bus. 

• True PC compatability with our own custom 
ROM BIOS and PC cardslots for the video 
of your choice. a. sta. ndard 512K zero wait DRAM, 640K or 

~vJ 1 M options. 

• 8087 numeric coprocessor port. 

• On-board floppy disk controller for up to 
four 5%" drives. 

• On-board SCSI hard disk controller port. 

Designed, Manufactured and Serviced by: 

PCI£CH P.O. Box 128 
904 North 6th Street 
Lake City, MN 55041 
(612) 345-4555 

"" COD, VISA, MASTER CARD, CERTIFIED FUNDS 

Kits NEW LOWER 
PRICES 

• Quick Kit .......................... $ 625.00 
• Full Kit. ........................... $ 750.00 
• Assembled and Tested .............. $ 
• 112 MEG Add-On .................... $ 
• XT Style, Enclosure ................. $ 
• 150 Watt Power Supply ............. $ 
• 5114" 48 TPI DS 

112 Height Floppy Disk Drive ........ $ 

~vJ . ~ 
8087-2 Coprocessor Board .......... $ 

Total Solutions: 
Assembled and Tested Systems 

850.00 
150.00 
75.00 

105.00 

125.00 
Call 

• Mono-Chrome System .............. $ 1599.00 
Includes: 512K, Power Supply, 
Enclosures, Keyboard, Monitor, 
Two Drives, and Printer Port. 

• Color System. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .... Call . 

• Quantity Discounts Upon Request 

• Call For Info on Add-Ons, Hard Disks, Etc. 


