




































































































Data abstraction 
and dynamic 
memory allocation 
are two areas 
where Modula-2 
and Ada shine. 

easily, and move them about the screen. 
No use wasting memory after we've 

thrown away a block, so we'll allocate 
and deallocate memory dynamically. 
(Since we want our program to be port­
able, we won't be able to move blocks 
from display memory, since the locations 
may be hardware dependent.) 

We have a DEFINITION MODULE of 
procedures, so we can start building the 
low-level tools we need to implement 
this set of procedures. 

The first of these tools is a data struc­
ture for storing a screen block. This 
structure must know where the block 
came from, its size, where its characters 
lie, and their attributes. 

In The Low Levels 
The most primitive unit in this data 

structure is the character and its attribute 
- a pair of bytes. 

The Modula 2 module called SYSTEM 
has a data type BYTE with which we'll 
set up a two-byte (character and at­
tribute) data structure. 

TYPE CA = ARRA Y[O .. l] OF �~�Y�T�E�;� 

(continued next page) 
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Figure 3 -ScreenBlocks Implementation Module 

IMPLEMENTATION MODULE ScreenBlocks; 
(* This module is system specific. This version is written for 

the IBM-PC and clones using MS-DOS. *) 

FROM Storage IMPORT ALLOCATE,DEALLOCATE,Available; 
FROM Strings IMPORT Assign,CompareStr; 
FROM SYSTEM IMPORT AX,BX,CX,DX,SETREG,GETREG,CODE, 

SWI,TSIZE,BYTE,WORD; 

CONST 

TYPE 

rows 25; 
cols ao; 
NumBlocks = 10; 
PUSHBP 0055H; 
POPBP 005DH; 
INT10 OOlOH; 
READCH OaOOH; 
WRITECH 0900H; 
GETMODE OFOOH; 
CURSOR 0200H; 
ROWINC OlOOH; 
NAMELENGTH = 24; 

CA = ARRAY [0 .. 1] OF BYTE; (* Contains char value and 
attribute. *) 

(* CA[O] is the character and CA[l] is the attribute. *) 
R = ARRAY[O .. cols - 1] OF CA; (* Each line of the 

ao col display. *) 
RowPointer = POINTER TO R; 
BlockType = ARRAY[O .. rows - 1] OF RowPointer; 
ScreenBlock = RECORD 

Handle: ARRAY[O .. NAMELENGTH] OF CHAR; 
FirstRow,LastRow,FirstCol,LastCol : CARDINAL; 
Row : BlockType; 

END; 
BlockPointer = POINTER TO ScreenBlock; 
BlockArray = ARRAY[O .. NumBlocks - 1] OF BlockPointer; 

VAR BlockSpace : BlockArray; 

PROCEDURE CutBlock(FirstRow,LastRow,FirstCol,LastCol CARDINAL; 
Handle: ARRAY OF CHAR ; VAR done BOOLEAN); 

VAR I,J,K,NumCols,Position : CARDINAL; 
A : BlockPointer; 
MODE,PAGE,TEMP : WORD; 

BEGIN 
done := FALSE; 

(* Test for legitimate input. *) 
IF «(FirstRow <= LastRow) AND (FirstCol <= LastCol» 
AND «LastRow < rows) AND (LastCol < cols») THEN 
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(continued from page.49) 

Then we can define a row (R) of charac­
ters as an array of CA's (characters and 
attributes): 

. TYPE R = ARRA Y[O .. 79] OF CA; 

We could make this into a two-dimen­
sional array (rows and columns), but it 
would be wasteful, since memory is 
automatically allocated for the entire 
structure when the variables are 
declared. Let's use only as much memory 
as we need. 

An entire screen requires (25*80*2) = 
4000 bytes, so let's define a pointer to 
type R, and an array of pointers to repre­
sent the number of rows: 

TYPE RowPointer = POINTER TO R; 
BlockType = ARRA Y[0 .. 24] 

OF RowPointer; 

"BlockType" will hold up to a full screen 
of information, but will consume only 50 
bytes (as 25 pointers). 

Next, we define a record of Screen­
Block, including its handle and location 
(rows and columns). See Figure 2. When 
empty, ScreenBlock will require 83 bytes. 

In order to keep track of all the 
ScreenBlocks, we define a pointer to the 
ScreenBlock type -

TYPE BlockPointer 
ScreenBlock; 

POINTER TO 

Then, we create an array of these 
pointers for storing the various screen 
blocks that may be "cut" out: 

TYPE BlockArray = ARRAY 
[O .. NumBlocks -1] OF BlockPointer; 

This is a fast data structure, since we're 
using array indices (instead of searching 
through long lists of pointers) to locate 
elements. 

The savings in memory, however, 
might not be immediately apparent, so 
let's "cut" out a block of screen text from 
row 11 to row 15 and column 21 to 
column 50. This block will contain 150 
characters out of the screen's 2000. 

Dynamic Allocation 
In Modula 2 there are two ways to 

reserve memory for dynamic structures-

The NEW command: which is 
similar to Pascal's 

• The ALLOCATE command 
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(* Calculate the number of rows and the number of columns. *) 
NumCols := LastCol - FirstCol + 1; 

(* Now allocate the minimum space for the screen block. *) 
IF Available(TSIZE(ScreenBlock» THEN 

NEW (A) ; 
(* Initialize the screen block. *) 

AA.FirstRow := FirstRow; 
AA.LastRow := LastRow; 
AA.FirstCol := FirstCol; 
AA.LastCol := LastCol; 
Assign(Handle,AA.Handle); 
FOR I := 0 TO (rows - 1) DO AA.Row[I] .- NIL; END; 

(* Calculate the needed space. *) 
J := TSIZE(CA) * NumCols; 

(* Now allocate the needed space. *) 
WITH AA DO 

FOR I := FirstRow TO LastRow DO 
IF Available(J) THEN 

ALLOCATE(Row[I],J); 
ELSE 

FOR K := I TO FirstRow BY -1 DO 
DEALLOCATE(Row[K],J); 

END; 
DISPOSE(A); 
RETURN; 

END; (* FOR K *) 
END; (* For I *) 

END; (* With *) 

(* Now read the screen blocks *) 
CODE(PUSHBP); (* Save the Base Pointer. *) 

(* First find the currently displayed page and mode. *) 
SETREG(AX,GETMODE); 
SWI(INT10); 
GETREG(AX,MODE); 
GETREG(BX,PAGE); 

(* Now read each location. *) 
FOR I := FirstRow TO LastRow DO 

Position := (I * ROWINC) + FirstCol; 
FOR J := 0 TO NumCols - 1 DO 

(* First the cursor must be positioned. *) 
SETREG(AX,CURSOR); 
SETREG(BX,PAGE); 
SETREG(DX,Position); 
SWI(INT10); 

(* Now the character must be read. *) 
SETREG(AX,READCH); 
SETREG(BX,PAGE); 
SWI(INT10); 
GETREG (AX, TEMP) ; 

(**** Warning the next statement is word size sensitive. *****) 
AA.Row[I]A[J] := CA(TEMP); 
INC(Position); 

END; 
END; 
CODE (POPBP) ; 

(* Now try to store the block *) 
I := 0; 

(* Find an open storage space. *) 
WHILE «I < NumBlocks) AND (BlockSpace[I] # NIL» DO 

INC(I); 
END; 

(* If one was open then store the block. *) 
IF I < NumBlocks THEN BlockSpace[I] := A; done .-

TRUE; END; 
END; (* IF *) 

ELSE 
done := FALSE; 

END; 
END CutBlock; 



PROCEDURE FindBlock(Hand1e : ARRAY OF CHAR; 
VAR INDEX : CARDINALi 
VAR A : BlockPointeri 
VAR found: BOOLEAN) i 

BEGIN 
found := FALSEi 
INDEX := Oi 
WHILE INDEX < NumBlocks DO 

IF BlockSpace[INDEX) # NIL THEN 
IF CompareStr(BlockSpace[INDEX)A.Hand1e,Handle) 

found := TRUEi 
A := BlockSpace[INDEX)i 
RETURNi 

ENDi (* IF CompareStr *) 
ENDi (* If BlockSpace *) 
INDEX := INDEX + li 

END; (* WHILE *) 
END FindBlock; 

o THEN 

PROCEDURE PasteBlock( Hand1e: ARRAY OF CHAR; 
UpperLeftX,UpperLeftY : CARDINAL; 
NewPosition : BOOLEAN; 

VAR done: BOOLEAN); 
(* This can either paste the block in a new position if new 

position is true or replace it in its old position if new 
position is false. *) 

VAR I,J,K,NumRows,NumCols,Position,CH,PC, 
FirstCol,LastCol,FirstRow,LastRow : CARDINALi 
A : BlockPointer; 
MODE, PAGE : WORD; 
found, checked : BOOLEAN; 
chr : CHAR; 
MASK,TEMP : BITSET; 

BEGIN 
(* Find the Hand1e *) 

done := FALSE; 
found := FALSE; 
checked := FALSE; 
MASK := {15,14,13,12,11,10,9,8}; 
FindBlock(Hand1e,I,A,found); 
IF found THEN 

(* Calculate the number of rows and the number of columns. *) 
NumRows := AA.LastRow - AA.FirstRow + 1; 
NumCols := AA.LastCol - AA.FirstCol + 1; 
IF NewPosition THEN 

(* Check to see if the new position will fit *) 
IF «(UpperLeftX + NumCols) < cols) AND 

«UpperLeftY + NumRows) < rows» THEN 
FirstCol := UpperLeftX; 

ENDi 
ELSE 

FirstRow := UpperLeftY; 
LastCol := UpperLeftX + NumCols -1; 
LastRow := UpperLeftY + NumRows -1; 
checked .- TRUEi 

FirstRow := AA.FirstRowi 
LastRow := AA.LastRowi 
FirstCol := AA.FirstColi 
LastCol := AA.LastColi 
checked := TRUEi 

END; 
IF checked THEN 

CODE(PUSHBP)i (* Save the Base Pointer. *) 
(* First find the currently displayed page and mode. *) 

SETREG(AX,GETMODE)i 
S~I(INTI0); 

GETREG(AX,MODE); 
GETREG(BX,PAGE)i 

(* Now clear out the low byte in page. *) 
TEMP := BITSET(PAGE)*MASKi 
PAGE := WORD(TEMP)i 

(* Now write each location. *) 
FOR I := FirstRow TO LastRow DO 

We can minimize storage consump­
tion by using the BlockPointer type and 
the ALLOCATE command to reserve 
memory on the heap instead of the NEW 
command. 

NEW(A) reserves memory for the 
pointer A according to the type it points 
to. A RowPointer has 160 bytes reserved. 

ALLOCATE lets us decide how much 
memory to reserve for a variable, regard­
less of type. So, ALLOCATE(A,N) reser­
ves (or allocates) N bytes and returns the 
address of this allocated memory in the 
ADDRESS variable A. 

The ADDRESS type is defined as a 
pointer to WORD, and is assignment 
compatible with other pointers. So we 
can use it to dynamically allocate part of 
the declared memory for a variable. If 
we declare: 

. V AR A,B,C: RowPointer; 
ALLOCATE(A,10); 

I hope it's clear 
that ALLOCATE 
saves a lot of 
memory' while 
retaining the ease 
of array indexing. 

only 10 bytes are reserved for the R type 
pointed to by A. 

ALLOCATE(B,10); then allocates the 
next ten free bytes for the R type pointed 
to by B, and ALLOCATE(C,10) reserves 
the next ten bytes for C. 

I hope it's clear that ALLOCATE 
saves a lot of memory while retaining 
the ease of array indexing. 

If these variables (A, B, and C) repre­
sent three partial rows of five characters 
(and attributes) per ~ow, then we've 
used only the 30 bytes we need instead 
of the 480 that would be reserved using 
the NEW command. 

Details 
We can still access characters by refer­

ring to their relative position in the 

(continued next page) 
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Position := (I * ROWINC) + FirstCol; 
FOR J := 0 TO NumCols - 1 DO 

(* First the cursor must be positioned. *) 
SETREG (AX, CURSOR) ; 
SETREG(BX,PAGE); 
SETREG(DX,Position); 
SWI(INT10); 

(* Now write a character. *) 
chr := CHAR(AA.Row[I]A[J] [0]); 
CH := WRITECH + ORD(chr); 
chr := CHAR(AA.Row[I]A[J] [1]); 
PC := CARDINAL(PAGE) + ORD(chr); 
SETREG (AX, CH) ; 
SETREG(BX,PC); 
SETREG(CX,l); (* Number of char to repeat. *) 
SWI(INT10); 
INC(Position); 

END; (* FOR J *) 
END; (* FOR I *) 
CODE (POPBP) ; 
done := TRUE; 

END; (* IF checked. *) 
END; (* IF found. *) 

END PasteBlock; 

END ScreenBlocks. 

Figure 4 - MODULE Which Swaps Screen Blocks 

MODULE SwapBlocks; 
(* Swaps two blocks of the screen. *) 
IMPORT Break; 
FROM InOut IMPORT WriteStrinq,WriteCard,WriteLn; 
FROM ScreenBlocks IMPORT CutBlock,PasteBlock; 

VAR done,NewPosition : BOOLEAN; 
I,J,K : CARDINAL; 

BEGIN 
WriteLn; 
FOR K := 0 TO 11 DO 

FOR I := 0 TO 79 DO 
WriteCard(l,l); 

END; 
END; 
FOR K := 12 TO 24 DO 

FOR I := 0 TO 79 DO 
WriteCard(2,1); 

END; 
END; 
NewPosition := TRUE; 
CutBlock(5,10,22,42, 'First' ,done); 
IF NOT done THEN 

WriteStrinq('First block not cut.'); 
END; 
CutBlock(15,20,10,30, 'Second' ,done); 
IF NOT done THEN 

WriteStrinq('Second block not cut.'); 
END; 
PasteBlock('Second' ,5,7,NewPosition,done); 
IF NOT done THEN 

WriteStrinq('Second plock not pasted.'); 
END; 
PasteBlock('First' ,15,10,NewPosition,done); 
IF NOT done THEN 

WriteStrinq('First block not pasted.'); 
END; 

END SwapBlocks. 
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array, but we need to be careful. A[6], for 
example, contains the same information 
as BU], and AU2] contains the same in­
formation as C[2], even though we only 
allocated enough memory for A[O . .4]. So 
we'll need so~e way to check array 
boundaries. 

Also, if we use the assignment state­
ment with an allocated data structure, 
we might have problems. 

For example, if we say CI\ := A 1\ (as­
signing the de-referenced values pointed 
to by A to the locations pointed to by C), 

. even though only room for five of the 
index values has been reserved, all 80 
locations will be assigned. This can lead 
to disastrous results since we can't be 
sure what's being written over. 

We can now access the resulting data 
structure by AI\.Row[I] 1\ [J], where A 
points to the ScreenBlock, and Row[I]l\[J] 
refers to the Ith RowPointer's Jth ele­
ment. 

In order to efficiently manipulate the 
blocks of screen images, the system uses 
the row pointer index to indicate the 
rows that are populated. The element 
index is started from zero, the relative 
column index in the block. 

In order to remain machine inde­
pendent, the primitive TSIZE is imported 
from SYSTEM to determine the storage 
size for our data types. If the size of the 
stored types changes, the system will 
automatically increase or decrease 
memory allocation. 

WrapUp 
Now that we've described a method 

for dynamic allocation, we need to read 
the screen characters and their attributes, 
and write them back to the screen. 

Hello BIOS software interrupt 10H 
(and Goodbye Mary Lou?). We can use 
the commands CODE, SETREG, and 
GETREG (in KModule SYSTEM) to in­
clude machine instructions, and the com­
mand SWI to generate software inter­
rupts. See the implementation of both 
CutBlock and PasteBlock (See Figure 3). 

The resulting module, "Swap Blocks," 
copies two areas of the screen and moves 
them to new positions. (See Figure 4). 

••• 



The UltimateLap-Top 

The MCfek286B Lap-Top com- color monitor or a digital 
binesilie~res~mo&reli~k/~-~~~~~~~~~~~~~~_~~~~~~~.J orcomposttemonochrome 
AT motherboard available /i:if'>i2:':'o.l:.:.;·l::.:~I'{~ l::..//:~:']';;'J..:.:;.j monitor. Included also is 
with the most visible full-! ~:~;.' !/" L~:~ ·l£.~:i~t/..~.·,'r~ j/ .' ,;' .; .: ,; '. ! . " • . an externa15V4" floppy port 
size LCD lap-top screen /) ,,::- '$r'tZ' ;1;;r/~~'l:'~.·!l~i~~7~~?~!)~l:/1··11·/l.:·l;t~\ for reading and converting 

h k R . i , .... :/":"":.- .1':>z.I·:,",[,,,t',,,C·,t.:' t::'" ii~ /;"''1 1''.:..1.-.: ...... : to 3V2" disks (5V4" external 
on t e ~arhebt.l unnmg/ . :.::::. ~ l:.::~L~.L:.-[:;.;"l~ ·?}~1·t~I;1~7.I.;?·r.:sc~:~~· 
at a SWltc a e 8 or, . . .. ,. - .. ~ ~.~~ -.~ ~;;:::.. .• -,--~,~., drive w/case, power supply: 
10 MHz, it 'includes /1 e $179 when purchased with 

aw~~d~~ •••• _lr~~~~~~~=~~~~~~=~~d~Th~.T~M~k28~ 
3V2" floppy drive, Lap-Top comes fully assem-
parallel & serial ports, Award electroluminescently backlit, 80-column by bled with our one-year parts & 
3.01 bios, 640k, turbo indicator 25-line LCD with adjustable intensity and labor guarantee, and sells for 
LCD & mouse interface. The screen-angle. It's as readable as a CRT. an amazing, com- $ , 
screen is a fantastically readable, You can also plug in a digital or analog plete price of only 1999. 

3 ME On-BoardAT! 
Our MCfek 286A is the most integrated AT-compatible to date. 
Jt utilizes the highly regarded Chips & Technology chip set, and 
includes memory upgradable on board to 3 megabytes. No more 
worries about speed compatibility with expanded memory cards! 
The 8/10MHz, 0-wait state MCfek 286A runs at 11.5 Norton SI, and 
an effective 13.2MHz on the Landmark test. Serial, parallel & game 
ports are all standard on board. With Award 3.01 bios, 640k, 200W 
power supply, Samsung amber monitor with Hercules-compatible 
controller, locking case, AT-style keyboard, 1.2MB drive, 20MB 
Seagate. Assembled & fully tested, with a full one-year warranty. 
Get in on the most advanced AT-compatible $1r ~ ~n " 
on the market, at the lowest p.rice ever o.~fered! ~J .7 •• 

XI Turbos & Supers 
640k 4.77/SMHz and 4.77110 switchable XT turboboards; 
two 360k floppy-disk drives with controller; one parallel, 
one serial and one game port; AT-style keyboard; clock, 
FCC-approved slide-case; eight slots; Hercules-compatible 
graphics card; amber monitor w/base; fully assembled and 
tested; one-year parts and labor warranty. 

$649 XTTurbo 
4.77/SMHz 
Complete 

Superturbo 
4.77/10MHz 

Complete $699 
McTek Systems. Inc .• 2316 4 TH Street. Berkeley. CA 94710 • 415-843-0714 

DISK DRIVES PRINTERS MONITORS PC/XT PC/AT MISC. 
! 

Fujitsu 360k .•..•. $ 75 Citizen CD120 ..... $179 5amsung amber '" $ 65 640kTurboMothrbrd. $ 85 McTek286 6/10 l-wait $334 Kingtech Portable Computer 

Fujitsu 1.2MB ...... 109 Citizen M5Pl0 ...... 265 TVM EGA color ..... 399 10MHz TurboMothrbrd . 99 Baby McTek 286B-AT Kits: XT/AT (power supply. 

Teac 360k ......... 85 Citizen MSP20 ...... 359 TVM RGB color. . . .. 295 Multi 110 wldisk contrlr •. 62 8/10 "-wait ......... 369 case. keyboard. monitor) 

Teac 1.2MB ....... 119 Citizen CTZ-224 ...•. 699 NEC Multisync ...... 5~9 640K RAM card ....• 39 McTek 286A "-wait 3MB. . . . . . . . . . . . .. $380/410 

Toshiba 3'/2" 720k ..• 135 Toshiba 321 XL . . . . . . 559 Sony Multiscan ..... 6~0 2MB Expansion card . 115 4 ports on board ..... 459 Eprom burner 4-socket 139 

Floppy controller ..... 25 Call for prices of other brands HGC-compat. mono card 55 RS232 2-port card . . . . 35 . 3MB Multifunction card 145 Multicenter. . . . . . . . . 45 

20MB Hard Disk Kit . 299 Color graphic card ...... 49 4-serial port card .... 952MB Expansion card . . 125 AC power center . . . . . 25 

30MB Hard Disk Kit . 339 EGA color card .. . .. 159 Game 1/0 card . . . . . .. 15 Multi 1/0 card ........ 65 AC power strips ..... 10 

51"225 ..•........ '249 384k Multifunction card 69 Locking slide case ..... 65 Diskette file box ...... 9 

5T-238 ........... 279 Easydata into 300/1200 $ 95 MOUSE FCC-app. slide XT case. 28 200W power supply .... 85 Printer or serial cable .. 8 

51"4038 .......... 539 Taiheho external 3/12. 105 , 150W power supply ... 59 AT·style keyboard ..... 59 Ext. case & powr supply 120 

51"4096 ..••..•... 899 Everex 2400 external. 195 Logimouse C7 . . . .. $ 'IS XT keyboard .... , ..• 52 WD HDlfloppy controller 159 w/Fujitsu 5'/4 drive 199 



Review By David Thompson 

The Konan Hard Drive Card 
40 Megabytes Of Data On A 20 Meg Drive 

This review comes to you by popular 
demand. I mentioned the Konan drive con­
troller two issues ago, and since then I've 
heard from a number of you who are con­
sidering purchasing the card. 

When I originally heard about the 
Konan drive controller, it 
seemed at first too good to be 

true. Then I wondered why no one else 
was doing it. Finally I remembered that 
this sounded like one of the projects that 
George Morrow was thinking about 
before his latest company went bust. Ah 
well, with this auspicious beginning, let's 
get on with it. 

Essentially the Konan card is a fancy 
multi-function hard drive controller and 
resident driver which: 

• Does disk caching in RAM. 
• Packs data to optimize disk I/O, 

no fragmentation. 
• Squeezes data going to the disk. 

There are three levels of compres­
sion, high speed (no squeezing), 
normal speed (data file compres­
sion only), and archive (squeezing 
on all files, with heavier compres­
sion on data files). If you have lots 
of data, this card will let you store 
the better part of 40 megs on your 
20 meg drive. 

• Generates an error correction code 
which can reconstruct a totally bad 
sector. 

• Moves data off bad sectors and 
locks them out. (The process is not 
supposed to be visible to the user.) 

Well, with all these features and a 
price that's not too much more than the 
standard controller it replaces ($169 for 
the super deluxe mode!), it would be 
hard to resist. 

However, there are some tradeoffs. 
Buffering FATs and directories in RAM 
plus a 64K file buffer, for instance, left 
me with only 3871< usable on a 640K sys-

tern. I had to remove all the optional buf­
fers to get the program space back to 
541K. (I was using MS-DOS 3.10.) 

The Konan card lets you initialize the 
disk four ways: 

(1) As a standard drive. The first logi­
cal part of the drive had to be set up this 
way so the system could boot MS-DOS. 

(2) As a high-speed drive. This gives 
you the error correction and data or­
ganization so there aren't empty clusters 
scattered about, plus RAM buffering if 
it's used. This mode appeared to be a bit 
slower than (1). 

(3) Normal data compression. You get 
all the features of (2) plus a compression 
scheme that's supposed to reduce the 
size of data files by about one-third. This -
mode appeared to be about as fast as (2). 

Figure 1 - Timing The Konan Card 

drive c drive d 

16.41 sec 18.72 sec 
CRC 184K of . com files 

(4) Archival data compression. You 
get all the features of (3) plus more sub­
stantial compression on data files and a 
bit of compression on object files. This 
mode was noticeably slower than any 
other. 

Test Configuration 
First, I went over to MicroSphere and 

borrowed a drive. I divided up the Mini­
Scribe 20 meg 65 ms unit into four logical 
drives. Logical drive C had to be normal 
so it was bootable. Konan recommended 
that the boot drive be 1 meg so I gave it 
the requisite 30 tracks. 

. I divided up the remainder of the disk 
into three equal parts. Drives D, E, and F 
each got 194 tracks. (See Figure 1.) 

I set up drive D as a high-speed drive 

drive e drive f 

19.04 sec 23.77 sec 

(standard card, Lapine 65ms drive, nothing in memo~, took 16.75 sec.), 

-----------------1-----------------1-----------------1-------------------
space consumed: 

356,352 303,116 311,296 229,376 

copied 309,248 bytes of object code from a floppy to the hard drives 

-----------------I-----------------I-------------~---I-------------------

24.34 sec 28.40 28.49 33.79 

CRC time on 309,248 byte floppy. The floppy took 133.29 seconds 

-----------------1-----------------1-----------------1-------------------
total bytes 4,954,904 4,954,904 4,954,904 
space used 4,988,928 3,219,456 2,121,728 
These were dBASE data files 

-----------------1-----------------1-----------------1-------------------
total bytes 6,825,060 (full) 8,298,437 8,298,437 
space used 6,864,896 6,144,000 4,587,520 
mix.d data and program fil •• 

-----------------1-----------------1-----------------1-------------------
first time 7.33 (couldn't load) 8.11 sec 12.79 sec 
subsequent 7.33 (couldn't load) 7.36 sec 11.79 sec 
time to load 130K program using 128K buffer space 

-----------------1-----------------1-----------------1-------------------
(Note: Konan card was run in PC-Tech 80186 board.) 
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CALL FOR FREE CATALOG 
~~----------------------------------------------~ 
~ TEXT TO SPEECH BOARDI 

SCIENTIFIC SOFTWARE ::J PC/XT COMPATIBLE. MAKE YOUR COMPUTER TALKI g A VERY POWERFUL AND AMAZING SPEECH CARD. USES THE NEW GENERAL 
a: INSTRUMENTS SP0256·AL2 SPEECH CHIP AND THE CTS256A·AL2 TEXT TO SPEECH 
Z CONVERTER. 
o THIS BOARD USES ONE SLOT ON THE 

SCI-GRAF 
$99.95 

Create huge hi-res plots with log or linear scaling. Screen 
and printer output. Automatic legends and labels. Flexi­
ble ASCII input. Works with CGA, EGA, Hercules, and 

Do MOTHERBOARD AND REQUIRES A COM 
::J SERIAL PORT. BOARD MAY ALSO BE USED INA 
> STAND ALONE ENVIRONMENT WITH ALMOST 
Do ANY COMPUTER THAT HAS A RS232 SERIAL 
o PORT. FEATURES ON BOARD AUDIO AMP OR 
U MAY BE USED WITH EXTERNAL AMPS. 

mono cards. . W DEMONSTRATION SOFTWARE AND A LIBRARY 

SCI-GRAF 
MODULES 
$250.00 

Create custom hi-res graphs from within your own pro­
grams. by linking to our object code. Supports all SOI­
GRAF features plus plotter output, and more! Microsoft 
C, Turbo C, and Aztec C versions. No royalties. 

~ ~NUd~D~c~l~rs~'1~~EFI~aL~~~U~~~T~: 
~ TION AND SCHEMATICS ARE ALSO INCLUDED. 

I- CU"(\ $6995 
ASSEMBLED 

& TESTED ~ NEW! ~~\C~ 
~~ ................ --.. --...... --.......... ~ 

FONTEDIT 
$49.95 

Create custom Greek, math, or other symbols for use 
with SOI-GRAF or SOI-GRAF MODULES. Requires 
IBM compatibility and CGA or EGA. 

< 
~ 
c 
W 
l-
i 
:::; 

CANON 80 COLUMN PRINTER - $39.95 
ORIGINALLY MANUFACTURED FOR THE PC JR. BUT WITH OPTIONAL CONNECTOR 
WILL WORK WITH PC, Xl, OR AT. REQUIRES SERIAL 1/0. THIS THERMAL PRINTER IS 
QUIET AND USES EASY TO GET 8'1. IN. ROLLS OF PAPER. 50 C.P.S., UPPER AND 
LOWER CASE, PLUS GRAPHICS. ORIGINAL LIST PRICE $199.00. ADD $3.00 FOR 
PC/XT CONNECTOR. ADD $5.00 UPS. 

SCI-DATA 
$59.95 

Perform least squares fits (linear, parabolic, and exponen­
tial) and normal curve approximations. Convert between 
polar and rectangular coordinates. Also supports a 
variety of scaling transformations. Great complement to 
SOl-GRAFf 
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PC/XT EPROM 
PROGRAMMER 

$169 
SCI-EVAL 
$49.95 

Pop-up scientific expression evaluator, more powerful 
than other pop-up calculators. Complete expression edit­
ing facility. Full range of functions: scientific, statistical, 
logic. Requires IDM compatibility. 

~ * LATEST DESIGN * PROGRAMS UPTO 4 DEVICES AT ONE TIME * FEATURES EASY 
a: TO USE MENU DRIVEN SOFTWARE THAT RUNS UNDER PC OR MS·DOS. * USES AN 

~ ~NJ:~~~~~~TT~~Op~n~~~I~gA:~~CW~~~ESF¥~ A~U:i:E:::~ M\~~) c~~~~m 
W CONTAINING 4 TEXTOOL lol.F. SOCKETS. * NO PERSONALITY MODULES 
~ REQUIRED * AUTOMATIC VPP SELECTION: 12.5V, 21V, OR 25V. * EPROM DATA CAN 

Free shipping on prepaid orders. No credit cards. 

I- ALSO BE LOADED FROM OR SAVED TO A DISKETTE. * PROGRAMMING SOFTWARE 
o SUPPORTS: 2716, 2732, 2732A, 2764, 2764A, 27128, 27128A, 27256, 27256A, 27512, AND 
~ ~~~A~t.SSEMBLED AND TESTED, BURNED. IN WITH MANUAL. $169 WITH 

M S C 
Microcomputer 

Systems 
Consultants 

U 
W .., 
III 
::J 
(/) 

(/) 
W 

~~SE\~~~~I~:~. SAME AS ABOVE PROGRAMMER, BUT PROGRAMS 10 UNITS AT 

Digital Research Computers 
P.O. Box 747, Santa Barbara, CA 93102 

(805) 963-3412 

..J P.O. BOX 381450 • DUNCANVILLE, TX 75138 • (214) 225-2309 

~I-=TE~R~M~S~:A~d~d~$~3.~OO~~~.t~ag-e~.w~e-p-a-Y~b~ala-n-ce-.~0-rd~eB--u-nd~e-r$~1~5-ld~d~7~5~e~ha-n~dl~ln-g.~N~o~ 
..J C.O.D. We accepl VI.a and MasterCard. Texa. Rea. add 6-1/4% Tax. Foreign ordeB 

(no compression). Drive E got normal 
compression. Drive F got archival 
(super-duper) compression. I set them 
each up with the same number of tracks 
so I could easily compare how much 
space was saved by the compression. 

Bugs 
I couldn't run programs from drive D 

(the fast, unsqueezed portion of the hard 
drive) if they approached about 40K. 
Also, I couldn't copy any files of that size 
(or larger) from drive D to any other 
drive. If I tried either, I'd get the mes­
sage: "General Drive Error ... " Smaller 
programs and files worked without a. 
whimper. 

A file-by-file test using Norton's DIS­
KTEST reported that the files were bad. 
However when I asked DISKTEST to do 
a track-by-track search for errors, it 
would find none. Also, CRC (cyclic 
redundancy check) would read every 
byte of these files and generate the cor­
rect CRC without complaining. 

Wow! 
So I reformatted the MiniScribe, this 

time as three logical drives. Drive C was 
still the normal, MS-DOS boot. I made 

< o...:..;;(e....;xc;,;;,e~pl...;;C;,;;;an;.;.;a..;;;,da~)...;..ad.::.:d;;..;2;,;;,~,;,;.Y • ..:..P...;:&:...:cH,;,;. • ..::;O.:,:rd;,;.;eB:.::..:::.OY.:,:e,;.,r $::.:5.::.,0.:;;,;ad;,:;d...;:8.::.,5e;....;f..::.,or;..;l;.;,;n.;,;;,ur;,;;,a;,;.;nc;,;;,e.:...-______ --1 

drives D and E both fast (no compres­
sion, but data correction, buffering, etc.). 
Maybe the software didn't like to shift 
from compression to non-compression. 

Unfortunately still no go. 
However, the speedy version wasn't 

any faster than the logical C drive (or 
any faster than a standard controller), so 
there might not be much need for it. 

Normal and archival compression did 
well. I left the system running a .BAT file 
for half a day just copying back and forth 
between logical drives E (normal com­
pression) and F (archival). There wasn't 
an error. 

Normal compression increased file 
access time just slightly. Archival storage 
increased file access time by about 50%. 
But copying large quantities of data 
(overwhelming the RAM buffer) was 
slow. Copying 6.8 meg from F to D took 
11 minutes 14 seconds. Copying 6.8 meg 
from one directory to another on the 
same system using a standard controller 
(and very full hard drive) took 6 minutes 
10 seconds. 

ROM Versions 
I purchased the Konan Board about 

five months ago. After I got it, I called 
the company and mentioned that I 
would be reviewing it. Since that conver­
sation they've sent me two new ROMs. 
The first was to substantially speed up 
compression and decompression. They 
didn't say why they sent the second. I 
used the latest ROM for these tests. 

Conclusion 
I'm glad I bought the Konan card. Be­

cause of the effective compression and 
the error correction, it should be a great 
way to archive lots of data. I had no 
problems with data stored using either 
of the compression modes. 

Unless you have RAM to burn, 
however, I wouldn't let the Konan 
software buffer anything (memory use is 
pretty thoroughly covered in their 
documentation). And, I'd avoid the fast 
mode, at least until I'd checked it out on 
my system. (I used my PC-Tech X-16 for 
these tests. The board wouldn't work at 
all with our Challenger 186 boards.) 

I haven't had enough experience with 
the card to know whether there will be 
long-term problems or if it is system or 
drive sensitive. • •• 
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C'iNG 
!CLEARL 

I Ron Miller 
1157 Ellison Dr. 
Pensacola, FL 32503 

Turbo C 

Everything you wanted to know about Borland's 
Turbo C - the compiler, editor, library, debugging en­
vironment... isn't here. It's not all in the C manual 
either. Between here and the manual, however, you 
should get pretty close. Another great C piece from 
Ron. 

L
ike over 100,000 other hobbyists, profes­
sionals, and dreamers, I finally received 
my copy of Borland's new Turbo C. 
That's 100,OOO!!! - one times ten to the 

fifth. The very thought of 100,000 clones out 
there somewhere chock full of uninitialized 
pointers, unterminating loops, and unchecked 
type conversions makes one wonder whether it 
really was a good thing for Philippe Kahn to 
bluff his ads into those computer journals a few 
years ago. 

Will C become the BASIC of the late 80's? 
Golly, I hope so. I think. You spouses of com­
puter junkies may find this to be the last blow to 
what remains of the American marriage. Now 
you'll never get him/her to turn off the com­
puter and come to bed. 

The real question is whether Borland deser-
. ves to take over the C market the way it deser­
vedly took over, and redefined, the Pascal 
market. After about a month-and-a-half of 
working with Turbo C some six hours a day, I'd 
give it a qualified yes. Version 2 or 3 ought to 
remove my qualifications. 

The Delights 
First of all, as a VALUE, Turbo C is even 

more of a breathtaking bargain than Turbo Pas­
cal. It's the Borland Revolution at the very edge 
of sanity. 

For $64 from the Programmer's Connection 
<they even paid UPS), I received four diskettes 
stuffed with extraordinarily sophisticated 
software - a full-fledged stand-alone compiler 
and an integrated package. The package came 
equipped with a beautiful programming editor 
blessed with almost all tl").e goodies I dreamed of 
when using the Pascal editor. 
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Turbo C came with support for six memory 
models, all the latest ANSI extras, plus delight­
ful extensions which I'll discuss shortly. Huge 
libraries. A zippy linker. A stand-alone make 
utility with a wonderfully elegant syntax. Two 
books that by themselves would sell for $49.90 
at B. Dalton, one of them containing as useful a 
short introduction to C as can be had anywhere. 
Enough include files to clog the White House 
paper shredder. I felt like a software pirate just 
copying my very own disks onto my very own 
Seagate. 

In conception, the integrated package is a 
programmer's dream. Since C is inherently mes": 
sier than Pascal, things aren't as idiot-proof as in 
Pascal, which does a miraculous job of hiding 
the mechanics of compiling from the user. 

Though the integrated package does every­
thing in a single sweep of linked stages, even 
the beginner must deal with libraries, linkages, 
memory models, and the like. Borland puts all 
your options into SideKick-style pop-up win­
dows. 

What is gained from the extra machinery, of 
course, is the ability to build and control multi­
fiie projects - but beginners are going to be a bit 
intimidated. The quick and dirty piece of code 
will perhaps never be quite as quick and dirty in 
C as in Pascal. It will, however, be smaller, 
thanks to linkers that don't load functions if 
your programs don't call for them. 

Even if the rest of the package were only so­
so, the error-flagging utility of the integrated en­
vironment would be worth the cost of the pack­
age. I confess I've written lots of applications 
software in Pascal, cursing ord's and chr's and 
succ's all the way. I do it because the Turbo en­
vironment suits my style of programming. 

I sit down in front of my Zenith, coffee mug 
in hand, shoes across the room, reference 
manuals spread wildly across my desk and the 
adjacent floor - and write code - 1500,2000 lines 
of it sometimes. Then I see if it compiles. 

Turbo Pascal lets me walk through the errors 
one at a time, correcting ahd recompiling and 
correcting and recompiling until things fall all 
the way through. In Turbo there is no leaving 
the editor, trying a compile, scrawling the line 



numbers on the back of an envelope, 
reentering the editor, etc., etc., etc. Just 
bouncing back and forth between com­
piling and my subsequent stupidity. 

Well, Turbo C does it even better. You 
can set the number of errors you want to 
stop at. (The default is 25, but that's silly. 
After 5 good errors an honest compiler is 
so helplessly confused that the following 
error messages are worse than useless.) 

After the poor compiler reaches the 
error limit, a "message" window appears 
containing a list of the errors and warn­
ings. You can go to anyone of them by 
moving your cursor to an error listing 

As a value, 
Turbo C is even 
more of a 
breathtaking 
bargain than Turbo 
Pascal. It's the 
Borland Revolution 
at the very edge of 
sanity_ 

and whacking "enter." Pop! There's the 
cursor, at the offending point in the code. 

If the project involves several files, the 
editor will call up the appropriate file 
automatically. Or else you can use F8 
and F7 to move one error forward or 
backward in the list. An utter joy. 

My productivity in C has surely 
doubled because I can charge forward 
and trust the compiler to flag the silly er­
rors, misspellings, undeclared variables, 
and so forth. This process is aided by 
Borland's adoption of function 
prototypes to check function arguments. 

Use their include files and put 
prototypes of your own functions at the 
head of your files, and you will get a 
level of insurance that approaches the 
safety of Pascal. Or, if you don't want to 
be nagged, then revert to what Borland 
calls "classic" (Le., K&R) C and you are 
free to walk the rope without the net. 

Sometimes I get tired of Turbo's 
dit~rings about my fast and loose 
gaJrtes with pointers and wish it would 

just shut up. As far as I'm concerned, 
"suspicious pointer ... " is a redundancy. 
All pointers are suspicious. That's why 
they're fun. 

On the other hand, error catching in 
Turbo is the best I've ever seen. They are 
spot-on with structure syntax, where lots 
of compilers seem to get overly indul­
gent. Incidentally, Borland allows multi­
ple structures with identical field names -
something I've always loved about 
Turbo Pascal and hated K&R C for not 
permitting. 

Gripes 
So what could I possibly complain 

about? 
Well, the package seems a bit thrown 

together - rushed in a way that Turbo 
Pascal never was, even from the very 
beginning. The documentation, slick 
though it seems to somebod y accus­
tomed to C compilers shipped in Zip­
Lock bags, is full of little errors and omis­
sions that confuse and erode confidence 
in the package. 

The keyboard interrupt is 16 hex, not 
14, as the "bioskey" documentation as­
sures us. The functions _creatO and 
creatO are confused in the function 
descriptions. The interrupt function 
documentation is darned near incom­
prehensible. The discussions of. openO 
and _openO are so jumbled together that 
it took me six or eight rereadings to real­
ize that the raw MS-DOS low-level 
_openO is NOT a direct translation of 
DOS function 3Dh, because it insists 
upon the Unix-based O_RDON­
LY/O_WRONLY/O_RDWR. symbolic 
constants squirreled away in some ar­
bitrary header file. 

Any assembly language practitioner 
who out of habit uses a "2" for read and 
write updating will get no warning, just 
a mess that's perverse enough to work 
MOST of the time. 

A good sign of the slapdash quality of 
the whole is the fact that the documenta­
tion preaches on and on (justifiably, I 
think) about the advantages of using 
"typedef" in declaring variables, while 
the headers given by the program itself 
all use "struct XXX" declarations and not 
typedefs. Mr. Kent Dolan writes to tell 
me that the search key functions are 
poorly documented and nonstandard. 
Though I haven't played with those func­
tions, I'm not surprised. 

Although the memory management 
descriptions look very nice, diagrams 
and all, I still haven't found a precise 
description of how programs handle 
memory accounting with MS-DOS. What 

functions - and in which models - merely 
dole out memory already owned by the 
program, and which actually make fresh 
calls to DOS to get new memory? And 
what about the various fetch-a-character­
from-the-console functions? Which MS­
DOS calls are used? Writers of resident 
programs and folks who hate ANSI.SYS 
need to know. . 

Yeah, I know I could spend almost 
$300 to get a copy of their source code. 
But that sort of nuts-and-bolts' informa­
tion should come with the package. Nor 
have I discovered yet how much stack 
space the various models give me to play 
with (it seems to be Ox1000 bytes for the 
large model) and whether programmers 
can change that. Many less elegant com­
pilers are much more explicit about the 
actual ways their programs work. 

Although Borland will let you set a 
switch to detect stack overflow, it ap­
parently won't let you decide how much 
auto stack you wish to set aside. It's as if 
Borland was still thinking about relative­
ly passive Pascal and BASIC program­
mers rather than the C hacker who jolly 
well wants to know and control what's 
going on. 

As a matter of fact, that's what I find 
hardest to take about the Borland pack­
age. I'm used to compiler documentation 
that treats me like an equal, that lets me 
know the choices and where to patch if 
necessary. Borland sees itself as Big 
Brother who thinks that the masses 
ought to treat compilers as black boxes. 
The chapter on Advanced Programming 
begins, "We knew you'd get around to 
this chapter sooner or later." Notice the 
condescension in that turn of phrase. It's 
not unrepresentative. 

And then there are twists that can 
only be termed undocumented 
mysteries. Take for example the matter 
of the systemO call. K&R prescribes - and 
so Turbo naturally delivers -. a function 
that will execute a string (blanks and all) 
just as if it had been typed on the com­
mand line. 

In simple situations Turbo's systemO 
works fine, though it adds over 5300 
bytes to a file (large memory model). Ap­
parently it's that massive because that 
one call is entangled with a long series of 
exec .. O and spawn .. O functions carried 
over .from UNIX. That was okay - until I 
tried :to call systemO from within a resi­
dent program. Mysterious refusals to ex­
ecute. 

Naturally, I suspected myself first; 
but after hours of fruitless staring at the 

(co1ltinucd ncxt page) 
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(continued from page 57) 

code, I reminded myself that MS-DOS 
4Bh calls can be made from residence. 
DOS just doles memory out from the un­
allocated memory at the top. It works in 
other Cs, why not in Turbo? So I started 
from scratch with an assembly language 
module that used the MS-DOS function 
directly. Turbo's inline coding made it a 
snap. It worked, right from the first. And 
my own version added 454 rather than 
5344 bytes to the EXE file. 

So what is going on? In almost 5000 
extra bytes, a lot is possible. Some sort of 
error checking, maybe. All I know is that 
I immediately added my own execO 
function to my private linking library. 
.My function may not search the path 
automatically and may not remember 
my birthday and may not concatenate 

long lists of argument strings, but it is 
smaller and the error codes make sense. 

I also discovered that stream I/O ap­
parently doesn't work from residence, 
though I'm a skilled enough programmer 
to know how to reset the hardware and 
the psp's. It's not pleasant to be told that 
a file is not there - at least that was the 
DOS error message - when I could see 
the darned thing with my very own eyes 
in the directory. Again, such routines 
work with other Cs. Another foray into 
low-level DOS calls got me back irito 
business, at the cost of another couple of 
hours of self-doubt. 

The point is not that there could never 
be good reason for making stream I/O 
and system calls unavailable under cer­
tain conditions. However, I'd appreciate 
being told. Lots of expensive and poten­
tially billable time was wasted because I 

Figure 1- In-Line Assembly Code for execO Function 

#pragma inline 
/**************/ 

innocently tried something done a half­
dozen times before in other settings. 

Is Borland trying to protect me from 
nasty side effects that MS-DOS allows? 
Possibly, though I'd argue that as a con­
senting adult anyone fool enough to do 
TSR programming deserves to make 
messes if he chooses. It took me months 
to discover what I could and couldn't do 
when DOS is interrupted, so let me play 
my hand. 

And then there are the truly spooky 
times when in the middle of a compile 
the integrated environment would go off 
north-north-west and lock up or reboot 
the machine or give the dreaded mes­
sage, "irreducible expression tree." 
Sometimes the glitch was reproducible; 
most often it wasn't. 

(continued on page 60) 

exec(char *program, char *argument) /* new ANSI way of declaring args */ 
{ 

/* The rules of this game are rather too involved to explain here. See 
Ray Duncan's Advanced MSDOS, chapter 10, for a lucid explanation 
of the MSDOS's "exec" function. This is done in the "large" model so 
pointers will all be 4 bytes long and coding will be straightforward.*/ 

char comline[30]; /* to construct command line */ 
struct{ /* structure needed by DOS Ox4b service */ 

unsigned envseg; 
char *command,*fcbl,*fcb2; 
} paramblock,*pbptr; 

paramblock.envseg=O; 
comline[O] = strlen(argument); 
strcpy(comline+l,argument); 
strcat(comline,"\r"); 
paramblock.command = comline; 

/* keep the old environment */ 
/* first char: length of line */ 

/* terminate with Oxd */ 

paramblock.fcbl=paramblock.feb2=(char *)Oxffffffff; /* Ignore feb's */ 
pbptr = &paramblock; 
asm push ds /* DS & BP must be saved. Turbo saves SI & DI */ 
asm push bp 
/* The next two routines work because this is the LARGE model and 

pointers are 32-bit entities and work with lds & les. Cute, no? */ 
asm lds dx,program /* DS:DX pointed to program path */ 
asm les bx,pbptr /* ES:BX pointed to parameter structure */ 
asm mov word ptr cs:fill[O],ss /* save SS & SP.*/ 
asm mov word ptr cs:fill[2],sp 
asm jmp next 
asm fill dw 0,0 
next: 
asm 
asm 
asm 
asm 
asm 
asm 
asm 
asm 
asm 

mov al,O 
mov ah,4bh 
int 2lh 
cli 
mov ss,cs:fill[O] 
mov sp,cs:fill[2] 
sti 
pop bp 
pop ds 
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/* store SS & SP in code segment */ 

/* do exec call */ 

/* restore SS & SP */ 



C CODE FOR THE PC 
s'ource code, of course 

C Source Code 

FSP (screen manager) ... . .......................... . 
Barcode Generator (specify Code 39 (alphanumeric), Interleaved 2 of 5 (numeric), or UPC) 
GraphiC 4.0. (high-resolution, DISSPLA-style scientific .plots in color & hardcopy)' . 
Vitamin C (Mac Windows) ............................ . 
Essential C Utility ~ibr~y (40.0. uS,eful C functions) . . . . . . . . . . . . . . . . . . 
Essential Communic"ations Library (C functions for RS-232-based communication systems) ... .. . 
Panache C Program Gener~tor (screen-based database ~anagementprograms)· . 
PC/IP (CMU/MIT TCP/IP implementation for PCs) ..... 
B-Tree Library & ISAM Driver (file system utilities by Softfocus) . .. . .. 
The Pro filer (program execution profile tool) . . . . . . . ... .. . . . . . 
Entelekon C Function Library (screen, graphics, keyboard, string, printer, etc.) . . 
Entelekon Power Windows (menus, overlays, messages, alarms, file handling, etc.) . 
QCBB C compiler (ASM output, small model, no longs, floats or bit fields, Bo.+ function library) 
CBTree (B+tree ISAM driver, multiple variable-length keys) . . . . . . . . 
ME (programmer's editor with C-like macro language by Magma Software) 
Wendin PCNX Operating System Shell 
Wendin PCVMS Operating System Shell. . . . . . . . . 
Wendin Operating System Construction Kit . . . . . . . 
EZ_ASM (assembly language macros bridging C and MASM) 
Multi-User BBS (chat, mail, menus, sysop displays; uses Galacticomm modem card) 
Make (macros, all languages, built-in rules) ................ . 
Vector-to-Raster Conversion (stroke letters & Tektronix 40.10. codes to bitmaps) 
Coder's Prolog (inference engine for use with C programs) . . . . . . . . . . . 
PC /MPX (light-weight process manager; includes preemption and cooroutine packages) 
Biggerstaff's System Tools (multi-tasking window manager kit) . 
TELE Kernel (Ken Berry's multi-tasking kernel) . . . . . . . 
TELE Windows (Ken Berry's window package) ....... . 
Clisp (Lisp interpreter with extensive internals documentation) . 

. Translate Rules to C (YACC-like function generator for rule-based systems) 
6-Pack of Editors (six public domain editors for use, study & hacking) . . . . . . 
ICON (string and list processing language, Version 6 and update) . . . . . . . . . . 
LEX (lexical analyzer generator) . . . . . . . . . . . . . . . . . . . . 
Bison & PREP (YACC workalike parser generator & attribute grammar preprocessor) . 
C Compiler Torture Test (checks a C compiler against K & R) . . . . . 
PKG (task-to-task protocol package) .... 
A6B (6Bo.o.o. cross-assembler) . . . . . . . . . . . . . . 
Small-C (C subset compiler for Bo.Bo. and Bo.BB) •••••. 
tiny-c (C subsubset interpreter including the tiny-c shell) 
Xlisp 1.5a (Lisp interpreter including tiny-Prolog in Lisp) 
List-Pac (C functions for lists, stacks, and queues) .... 
XLT Macro Processor (general purpose text translator) 
C Tools (exception macros, wc, pp, roff, grep, printf, hash, declare, banner, Pascal-to-C) 

Data 
DNA Sequences (GenBank 4B.o. of 10.,913 sequences with fast similarity search program) 
Protein Sequences (roughly 4,0.0.0. protein sequences with similarity search program) . . . . . . . . 
Webster's Second Dictionary (234,932 words) . . . . . . . . . . . . . . . . . . . . . 
U. S. Cities (names & longitude/latitude of 32,0.0.0. U.S. cities and 6,0.0.0. state boundary points) . 
The World Digitized (10.0.,0.0.0. longitude/latitude of world country boundaries) . . . . 
KST Fonts (13,20.0. characters in 139 mixed fonts: specify 'lEX or bitmap format) . 
NBS Hershey Fonts (1,377 stroke characters in 14 fonts) . . . . .. ... . 
U. S. Map (15,70.1 points of state boundaries) ............. .. . 

The Austin Code Works 
11100 Leafwood Lane 

Austin, Texas USA 78750-9409 
(51£) £58-0785 

$40.0. 
$30.0. 
$275 
$200. 
$160. 
$160. 
$150. 
$10.0. 
$10.0. 
$10.0. 
$10.0. 
$10.0. 

$90. 
$Bo. 
$75 
$75 
$75 
$75 
$60. 
$50. 
$50. 
$50. 
$45 
$45 
$40. 
$30. 
$30. 
$30. 
$30. 
$30. 
$25 
$25 
$25 
$20. 
$20. 
$20. 
$20. 
$20. 
$20. 
$20. 
$20. 
$15 

$150. 
$60. 
$60. 
$35 
$30. 
$30. 
$15 
$15 

Free surface shipping on prepaid orders MasterCard/VISA 



· (continued from page 58) 

Once I spent hours staring at code and 
retesting the memory, only to solve my 
problem by moving the editor up in 
memory a K or so by adding a few more 
buffers to the 20 declared in my con­
fig.sys file. (Just why I tried that trick is 
too long a story to tell. Suffice it that 
memory placement was crucial although 
the memory chips were fine.) 

The whole package feels ''buggy'' in a 
way Turbo Pascal's environment never 
was. Interestingly enough, the stand­
alone compiler "tcc" has been solid as a 
rock. Of course, it's a more standard 
piece of software. 

Conclusions Therefrom 
All in all, these irritations are the sort 

of start-up difficulties that one might ex­
pect from version 1 of any highly com­
plex program. The old rule about not 
buying an automobile engine from 
Detroit the first year it comes out 
remains a wise one. If you can wait for 
version 2, wait. 

For those of you for whom program­
ming productivity is money in the bank, 
go ahead and plunk down your $65. Just 
expect a little flakiness until you get the 
upgrade. The real problem is that many 
of the folks who have bought this pack­
age in such numbers are the very people 
least able to deal with phantom reboots 
and incomplete documentation. 

And Yet, The Enhancements 
To end on that note, however, is to 

leave the wrong impression. There are 
dozens of surprises that simply make 
you grin. The other side of that "system" 
tale above is that the in-line assembler 
needed to roll my own execO function 
was ridiculously easy to write. I offer it 
in Figure 1. 

Notice that there is no need for the 
usual [bp+N] addressing so dear to the 
heart of assembly hackers. The compiler 
takes care of that if we simply use sym­
bol names - structure members and auto 
variables, even. The compiler does it for 
us, making adjustments for the memory 
model as it produces the ASM file that is 
passed directly to the assembler. Never 
was writing assembly language easier: 
all the segmenting and assuming and of­
fsetting is automatic, so all you have to 
do is dive into the actual operations. 

The one fly in the ointment - perhaps 
it's an entire buzzard in the ointment - is 
the requirement of MASM 3.0 or 4.0 for 
the assembly language system to work 
automatically. MASM, you may note, 

costs almost TWICE what Borland's en­
tire package does. The breathless you­
too-can-write-inline-assembler ads don't 
quite tell you that. I own MASM 1.27 and 
can do it by hand. But it is a little 
frustrating to buy the car for $2000 and 
pay $5000 for the windshield wipers. 

Then there are· the functions of type 
"interrupt." Declare a function with the 
reserved word "interrupt" and the 
generated machine code pushes and 
pops the registers, and saves and restores 
the DS register, so that the 32-bit function 
address can be placed directly in the in­
terrupt table. Define the function argu­
ments of such a routine properly, and 
you can write complete TSR programs 
without resorting to assembly language 
at all. . 

In other .words, practically anybody 
can now toss off a resident program. 
Considering the oversupply of those 
darn things nowadays, that may turn out 
to be the greatest social cost of those 
100,000 compilers out there. Think of it: 
thousands of routines in the public 
domain, all fighting for Alt-Fl. 

To demonstrate such operations, I 
offer in Figure 2 a TSR thatdeallocates 
TSRs above it if the alternate key and 
both shift keys are pressed down at once. 
It's hardly fun ·anymore; it's almost too 
easy. 

The Bigger Picture 
The appearance and overwhelming 

success of Turbo C mark a genuine 
revolution in the world of C program­
ming. No longer will C be the possession 
of the select few who love to snort and 
say that C is obviously not something for 
the average hobbyist. It looks as if the 
average hobbyist is going to own a copy 
of a sup·erb C compiler. Whether he will 
use it is still to be seen. It is a fine sign of 
the growing sophistication of the 
microcomputer world that something so 
esoteric as C can become a genuine fad. 

I wish I could be as enthusiastic about 
the details of Borland's implementation 
as about its overall conception. It's just 
not as smooth a product as Turbo Pascal. 
Yet. 

Perhaps the greatest benefit to those 
of us who already use C is that Borland 
just upped the ante for every maker of C 
compilers - in the area of cost (first of 
all!), in the area of documentation, in the. 
area of ease of use. The day of the Zip­
Lock bag and mimeo documentation is 
officially over. 

Though there's nothing to match 
Microsoft's CodeView in Borland's pack­
age, surely Microsoft is going to be 
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pressed hard to keep up its $450 list 
price. Microsoft must come forth with a 
QuickC and an integrated environment 
derived from QuickBasic. When this sort 
of competition occurs, everybody's the 
winner. God bless free enterprise. 

ABow 
A little over two years ago, I wrote 

my first article for Micro C which com­
pared Turbo Pascal to C. It seems ap­
propriate, and nicely symmetrical, that 
my last should compare Turbo C to Pas­
cal. Though techno-journalism has been 
fun and a refreshing change of pace, it 
takes time away from other kinds of 
writing. 

My thanks to the staff of Micro C for 
giving me a soapbox to preach from. 
Their tolerance has been exemplary. 
They've never interfered with whatever 
obsession I happened to be chasing at 
the . moment, no matter how arcane. It 
has become more and more alarming, 
however, to open up the magazine to 
discover what alien words and incom­
prehensible thoughts have been thrust 
into my mouth, but I guess that's just the 
culture shock of a stranger in a strange 
land. 

Most of all I'd like to thank those of 
you who have corresponded with me. 
You are proof positive that the so-called 
"Hacker Ethic" of sharing and candor 
survives in the Cynical Eighties. The 
greatest appeal of computerdom is not 
those delightful machines or those even 
more delightful languages, but the 
genuinely open community of people 
who understand that by giving freely to 
one another we are all made richer. I at 
least know of no other human associa­
tion whose architecture is half so open. 
Micro Cornucopia and its readers embody 
that ideal. Again, thanks. 

Editor's note: Thanks for the memories 
Ron. Yes, the editing wasn't always as 
precise and careful as we would have liked, 
but it's been great having you. We'll all miss 
your carefully written prose and well-done 
code. 

After we received your note, Ron, we got 
our heads together trying to come up with 
another C' er who could fill your shoes. We 
couldn't. ~e're open to C article ideas (call, 
write, or leave a message on the Micro C 
RBBS (503) 382-7643). After all, C is really 
hitting the big time. 

••• 



Figure 2 - Getting Rid of Resident Programs 

/* LARGE MODEL USED SO ~OINTERS ARE 32 BITS. 
This compiles to 5.6K, which supports Borland's claim to relatively tight code. 
Incidentally, I can do the same in 2.3K in DeSmet C and about lK in assembler. 
Neither coding is half so simple, however. This sort of direct manipulation of 
MSDOS allocation headers is an example of ill-behaved programming at its most' 
incorrigible. But don't long C pointers make crime EASY??*/, 

#include <dos.h> , 
#include <stdio.h> 
#define RSHIFT 1 /* corresponding bits on shift state byte @ 00:417H */ 
#define LSHIFT 2 
#define ALT 8 
#define TESTIT (RSHIFT ,. LSHIFT , ALT) 
#define TICKINT 8 
#define NEWTICK Ox80 
#define FINI Ox5a 
char intable[Ox400],*shiftptr=(char *) Ox417L; 
typedef struct { /* MSDOS allocation header format */ 

char flag; /* Either 5Ah for end or 4Dh for not end */ 
unsigned nextpsp,paragraphs; 

} HEAD; 

HEAD *header; 
extern unsigned -psp; 
unsigned meminstall; /* how much memory is installed in PC? */ 
/******************/ 
void interrupt tickhandler() 
{ /* check shift state for three shifts depressed */ 

if( (*shiftptr & TESTIT) == TESTIT) deallocate(); 
geninterrupt(NEWTICK); /* chain the interrupt */ 
} 

/***************/ 
deallocate() 
{ 

HEAD *nextheader; 

/* _AX is a "pseudovariable" which can be used to get or change 
the value stored in AX. The possibilities are mind-boggling. */ 

_AX=OxeOO+7; /* just a beep to show something happened */ 
geninterrupt(Ox10); 
memcpy(NULL,intable,Ox400); /* restore old int table */ 
nextheader = MK_FP(-psp + header->paragraphs,O); 
nextheader->flag = FINI; /* tell MSDOS that everything's free above */ 
nextheader->nextpsp = 0; 
nextheader->paragraphs = meminstall - 1 - -psp - header->p~ragraphs; 

} 

/*********************/ 
main() 
{ 

char **newtick,**oldtick; /*just so it's 32 bits; char * is a convenience: */ 
header = MK_FP(-psp - 1, 0); /* point to TSR's allocation header */ 
newtick = MK_FP(0,4*NEWTICK); /* swap interrupt vectors */ 
oldtick = MK_FP(0,4*TICKINT); 
disable(); /* stop hardware */ 
*newtick = *oldtick; 
*01dti9k = (char *) tickhandler; /* put interrupt address into table */ 
enable(); 
memcpy(intable,NULL,Ox400); /* save old interrupt table */ 
geninterrupt(Ox12); /*how much memory installed? */ 
meminstall = _AX*Ox40; /* store amount in paragraphs */ 
/* Note that TurboC concatenates strings for you. */ 
puts (" \nDEINSTALLATION PROGRAM INSTALLED\n" 

Press Alt-Leftshift-Rightshift\n" 
"to deinstall sUbsequent resident programs.\n" ); 

keep(O,_SS - -psp +1); /* lop off stack, terminate & stay ... */ 
}/* keep(O,n) uses DOS function 31h to set aside n paragraphs of memory */ 
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By Laine Stump 
Redhouse Press 
Merkez PK 142 
34432 Sirkeci 
Istanbul, Turkey 

New Toys, Modula 
Arnd The Zenith 181 

Gur boy is back in Turkey after participating in 
the Micro C technical forum in Bend (SOG VI). This 
issue he's hot on the trail of the new Modula and the 
greatest new laptop. (Well, almost the greatest.) 

B
y the time this issue has been printed 

. and mailed, I will have a new address. '0 No, no, that's not it. Let's try that again. 
By the time this issue has been printed 

and mailed, I will not have an address. There. 
That's what I should have said. 

My two year contract with the DFf is now 
-officially finished, and I'm officially moving on 
to something else. Or nothing else. Or none of 
the above. I will be completely unreachable 
during the month of October (unless you send a 
note to "Switzerland - General Delivery"); but 
starting November 1, 1987, I will be in Istanbul 
for awhile. Even then I don't know what my ad­
dress will be, but I can give you one that will 
eventually get things to me: 

Redhouse Press 
Merkez P.K. 142 
34432 Sirkeci 
Istanbul, TURKEY 
tel: [011] (90)-1-527-8100 

I have no idea how long I will be at this ad­
dress. I am writing this in mid-August and 
don't even want to think about where I'll be or 
what I'll be doing in six months. 

As those of you who were at SaG this year 
know, I am writing this just after returning to 
Turkey from the U.S. I came back to the land of 
the Ottomans with a few new toys (and 
promises of a few other new toys), so I guess 
that's what I'll spend most of my time talking 
about. Oh, yeah, and I have a bug fix in here 
somewhere, too (now where did I put that 
damn flashlight...). 

So which course do you want first? The 
hardware? Or the software? How about the 
vaporware??? I guess that sounds good to me ... 

Modula 
Remember my review last issue of 

EXE2LNK, the ·program that allows linking of 
assembly language modules with Logitech 
Modula 2? Well, I really jumped the gun on that 
one. Logitech has a new version of their _Modula 
compiler which can compile to, and link with, 
standard MS-LINK modules (.OB] files). Now 
you don't need EXE2LNK. Silly me. If I had just 
waited a few months. 

Other features of the updated Modula in­
clude: new runtime debugger interface, new text 
editor, more code optimization (register tracing, 
mostly), intelligent DOS compatible linker 
which only links in those parts of a module ac­
tually referenced by a program (the old version 
just included the whole module, even if you 
only used one constant), and many other 
goodies that slipped through my mind during 

. the conversation. ' 
Since I am writing in August and the new 

compiler won't be out until September, I am tell­
ing you all this on faith; but I think (hope?) I can 
trust my sources. 

All I know for sure is that I'm real anxious to 
get my hands on a copy. Now that I no longer 
have to worry about dodging pools of chicken 
blood, computing egg counts, and assembling 
clones, I will have more time to devote to my 
true addiction: programming. If I get my 
software care package in time, I may be able to 
tell you a few things about it next issue. 

Then again, maybe I'll have to write about 
slug control or desalination plants. 

Enough of vaporware. Let's get on to ... 

Software 
Unfortunately, the only software I saw while 

I was in the U.S. that really impressed me was 
Earl's (Hinrichs of PC Tech) graphic Mandelbrot 
set calculation and display program. I picked up 
a copy of Turbo C, too, but it's already receiving 
so much undeserved press that I refuse to even 
mention it. 

Not that I'm not impressed with Turbo C. It's 
just that there are so many other deserving 
products out there that are getting ignored just 
so that all the computer columnists can have an 
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"I can give more slobbery praise than 
you can" contest. (Editor's note: I thank 
you for pointing that out Laine, Larry thanks 
you, Gary thanks you, Philippe thanks you ... ) 

Anyway, Earl's Mandelbrots will 
most likely be mentioned somewhere 
else in the magazine, so I won't repeat 
any of that here. But, talk of the Brots 
brings up the subject of the machine they 
were displayed on, which means ... 

Hardware 
The hottest hardware at the SaG was 

PC Tech's hi-res color graphics board. 
This beast is based on the TI 34010 
(pronounced "threefortyten" according 
to Earl) graphics processor running at 
approximately 5 MIPs (give or take a 
milli MIP) and capable of displaying 256 
colors from a palette of 256K at a resolu­
tion of up to 1024 x 800 (800 x 512 on a 
standard MultiSync monitor). If you're 
sick of your EGA (or have too much 
money for your own good), this is 
definitely the stocking stuffer of the year. 

At SaG time, the board was emulat­
ing CGA and EGA for use with standard 
software packages; if you wanted to take 
full advantage of its power, you had to 
write your own software. Maybe by the 
time you read this, there will be a PGA 
emulator and a Windows driver written 
for it so that any program running under 
Windows can take full advantage of all 
those freaked out colors and all five of 
those crazy little MIPs ... 

For those more into desktop publish­
ing and less into cash depletion schemes, 
PC Tech also has a monochrome board 
with basically the same features (except 
it's not color, of course, just shades of 
grey). They had one of these boards 
hooked up to a vertically oriented "full 
page" type monitor, and it was quite nice 
to work with. 

Presently, the mono board works 
under Windows (and Gem, etc.) by 
emulating a Genius monochrome 
graphics adaptor. Later they will write a 
native Windows driver to take full ad­
vantage of the 34010 (and increase dis­
play speed by several orders of mag­
nitude). 

No danger in purchasing now, either. 
Historically, software updates have been 
available from PC Tech at minimal char­
ges (e.g., "Just send us some blank ROMs 
and a few stamps"). Contact PC Tech for 
details on either of these products. 

Mainstream Hardware 
A bit further away from the jagged 

edge of technology: Along with my new 
seven-man river raft (christened "Con-

traband," for obvious reasons), a PC 
Tech monochrome board, and two bot­
tles of French wine, I came back from the 
U.S. with two new playthings that will 
make me a more portable kind of guy. 
But first some background ... 

About a year and a half ago while in 
Hong Kong, I purchased a little unit that 
has changed my life irreversibly. I 
bought one of the original Toshiba 
TII00s. The 1100 was an IBM compatible 
portable with 512K of RAM, one disk 
drive, and a two-thirds height LCD 
guaranteed to earn you a new pair of 
glasses in 30 days or your money back. 
For a year and a half, my 1100 went 
everywhere with me - from HK back to 
Turkey, on a bus across Europe, to the 
U.S. and back, and all across Turkey 
north to south. I had never made a more 
intelligent purchase. Until now. 

The problem with the Toshiba was 
that it had only one drive. Fine for word 
processing, Turbo Pascal, and MASM, 
but I wanted to do Modula while sitting 
on a bus, too. That meant I needed a new 
machine. And while I was home this 
year, I bought it. A shiny new Zenith 181. 

Zenith 181 
My latest love has two drives, 640 K, 

and a full-height backlit LCD that even 
your grandmother would enjoy (even'if 
she's legally blind). Not only that, but it 
runs at 8 Mhz (Tosh runs at 4.77), keeps 
time with a battery-backed clock, and has 
a connector on the back panel 
mysteriously labelled "Ext Bus." The bat­
teries are rated for a shorter operation 
time (4.5 hours compared to 8), but it's 
not healthy to sit in front of a screen for 
longer than that, anyway. The real 
clincher: I paid $250 less for the Zenith 
than I did for the Toshiba. That's 
progress. 

I used to think that my Toshiba was 
the greatest little machine in the world. 
Now I can't stand to even look at it. 
That's progress. To paraphrase Oliver 
Wendell Jones of Bloom County: "As a 
rule, we hackers take obsolescence quite 
hard." 

Diconix 150 
I didn't just get a computer, either. I 

also bought myself a little Diconix 150 
portable inkjet printer. About the size of 
a hardback copy of "War and Peace," 
this 3.75 lb. wonder is conveniently con­
cealed in carryon baggage for easy 
transportation across international bor­
ders (shhh! You didn't hear it from me!). 
Not only that, but it does a decent job of 
printing, too. And it's cheap. 

The Diconix printer fits handily in my 
backpack, does 150 cps in draft mode, 
uses HP Thinkjet cartridges, recognizes 
the Epson standard command set, can 
print 150 pages on a full battery charge 
(so they say), and is quieter than an am­
bassador with a gas problem at a state 
dinner party. 

Not only that, but it looks convincing­
ly like an electric inflation pump for my 
new rubber raft. At least to anyone who 
doesn't know much about electronics. 
Customs agents outside of the Far East 
and the U.S. don't know much about 
electronics. So far I'm happy with my 
new inflation pump, especially with its 
NLQmode. 

My latest love 
has two drives, 
640K, and a 
full-height backlit 
LCD that your 
grandmother would 
enjoy (even if she's 
legally blind). 

But there are a few problems. 
First - although the printer can handle 

full-size single sheet and tractor feed 
paper, it can't print across the full width 
of the page. About 1/2 inch on each side 
is unprintable. In practical terms this 
usually doesn't matter, since you set 
margins narrower than this most of the 
time, anyway. It still prints ~O characters 
across by making each character a bit 
smaller, which brings us to the second 
problem ... 

Each character is slightly smaller on 
the Diconix than on a standard Epson. 
As a matter of fact, each dot occupies 
1/96 inch vertically instead of 1/72 inch. 
Everything still prints fine, it just comes 
out looking smaller (especially in 
graphics mode). On the other hand, it's 
higher resolution. 

There also is no paper-turning knob 
on the printer. This was done to save 
space, and I appreciate that, but it is real-

(continued next page) 
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(continued from page 63) 

ly inconvenient to be forced to grab the 
tractor rings and twist to feed in new 
paper. Loading paper is far from 
automatic or convenient (really, I guess 
it's okay now that I've got the method 
down, but I still can't get over the idea 
that it's a kludge). 

Another possible problem for some 
programs is the lack of a few Epson fea­
tures. Downloaded character sets are not 
supported (not surprising, since the 
Diconix uses a 12-jet printhead instead of 
the standard 9). Similarly, quad density 
graphics mode «ESC> Z) is not sup­
ported. Neither is Elite pitch «ESC> P) 
or reverse line feed «ESC> j) or half 
speed printing «ESC> s). 

These are small points, though. The 
idea of a battery powered printer to ac­
company my battery powered computer, 
the ability to print out letters and lists 
and samples and drafts anywhere I like, 
the sheer fun of watching people's faces 
when they realize I wasn't joking when I 
said my printer was in my bookbag, 
these all make it worthwhile. I'm glad I 
bought it. 

The Combo 
Now that I have a Zenith 181 and a 

Diconix 150, I can truly say that I am a 
"Portable person." I can go anywhere in 
the world, take my entire computer sys­
tem with me, and run any program I 
could possibly need or want to use. Ex­
cept PageMaker ... 

I Screwed Up 
Some people say it takes a big man to 

admit he was wrong. Personally, I think 
it just takes someone who has made a 
mistake to admit he was wrong. 
Anyway, I'm admitting that I was 
wrong. What's the danger in it? After all, 
somebody already wrote in and saId I 
was wrong and it was published in the 
last issue of Micro C. What have I got to 
lose? 

Anyway, the mistake I'm talking 
about was the crashing Exec procedure 
uncovered by George L. Florman on 
page 68 in issue #37 (the original Exec 
was published way back in issue #31, but 
its utility is timeless). My mistake was 
that I didn't save the stack pointer before 
calling the'MS-DOS exec function. It isn't 
that 'I didn't read that part in the DOS 
manual saying that all registers were fair 
game, including SS and SP; it's just that I 
never dreamed that anyone would be so 
stupid as to actually destroy the basic 
unit of co~text storage (i.e., the stack). 

Also, I was lazy. 
Why the stack pointer gets clobbered 

only when running Exec on certain ATs 
(but not on XTs running the same ver­
sion of DOS), I'll never know. The fact is 
that it does. I would like to know, 
however, if they destroyed the stack, 

, how did they ever get back to the calling 
program anyway???? Something smells 
here. No wonder DOS isn't reentrant. 

I would have just let the subject drop 
after seeing Mr. Florman's note, but he 
only explained how he fixed the 
problem, leaving youse guys to 'go 
thrashing through DEBUG and MASM 
all on your little lonesomes. Because I 
happen to be a fan of "plug and go" 
code, because I think the ability to ex­
ecute external programs is an essential 
feature in any serious program written 
these days, and because I'm sure you're 
just as lazy as me (I like to call it "ef­
ficiency conscious"), I decided I'd better 
fix the bug myself and publish the cor­
rected routine. 

By the way, Mr. Florman, thanks for 
pointing out my mistake. I had heard of 
the problem, but hadn't been motivated 
enough to figure it out for myself. 

In order to fully understand what I'm 
talking about, by the way, you should 
equip yourself with copies of Micro C is­
sues #31, #32, and #37, as well as Turbo 
Pascal and your favorite MS-DOS 
machine. If you don't have these issues 
already, you should get them; they'll do 
wonders for your Pascal programs (espe­
cially #31 and #32). If you don't have an 
MS-DOS machine, turn the page; you're 
not supposed to be reading my column 
anyway. 

The Fix (And The Explanation) 
Figure 1 is a correction of the Exec 

procedure I gave in my column in issue 
#31. It is functionally identical to the 
original. Internally, the only difference 
from the original is that I save SS and SP 
before calling DOS and restore them im­
mediately after returning. In the original 
version, I saved myself the agony of writ­
ing inline assembly by using Turbo's 
built-in MS-DOS procedure. But because 
that procedure messes around with the 
stack before AND after doing INT 21h, I 
had to change my strategy and do the 
INT 21h myself, which m~ans (yeucchh!) 
inline code. 

Those who attempted to follow Mr. 
Florman's directions for fixing the bug 
will notice a bit of difference between my 
code and the code you arrived at. That is 
because I like to conserve code space. 
The MS-DOS procedure loads ALL the 
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CPU registers from a record in memory 
before doing INT 21h, and puts the con­
tents of all the registers back in the 
record after return from DOS. This is 
flexible and thorough. It works for any 
DOS call. But it would be a, waste of time 
for me to duplicate it all. 

The only registers that must be 
loaded for an exec system call are AX, 
DS:DX, and ES:BX, and the only registers 
that must be saved are DS, BP, and SS:SP 
(I save ES, too, just to be safe). By saving 
and modifying only those registers I 
need to use or save, I saved a lot of code 
space. And you get a smaller program, 
you lucky little dipstick. 

You will probably wonder about the 
way I arrive at the addresses to give to 
DOS. Why do I put the SS register into 
ES and DS? And why do I add BP to 
both of the offsets? If you had only read 
your -Turbo manual, you would under­
stand, dear. 

Both of the structures I want to point 
to are local dynamic variables. Local 
dynamic variables are located in the 
stack segment, and their offsets are rela­
tive to BP (the "frame pointer" as it is 
sometimes called). I also increment Com­
File by one because I want to point at the 
text of the string, not at its length byte. 

The only other notable notation I 
should note is that I declared several 
variables as typed constants. In Turbo, 
typed constants are actually initialized 
variables in the code segment. I declare 
the variables this way because CS is the 
only register I can assume will be un­
harmed after return from DOS. 

Oh, yeah. That call to the function 
GetEnvironment is so that I look for 
COMMAND.COM in an intelligent man­
ner. See my column in issue #32 for an 
explanation of this tactic, as well as a list­
ing of the GetEnvironment procedure. ' 

There! 'I think I have sufficiently 
atoned myself for this month. Be sure to 
tune in next time when I detail my thrill­
ing adventures piloting "Contraband" 
down the mighty Goksu River. 

••• 



Figure 1 - Corrected Exec for Turbo Pascal 

{--------------------------- Exec ----------------------------} 
{ execute 'Command' as if it was typed at the A> prompt } 
{ requires Getenvironment function from Micro C. 32 } 

{-------------------------------------------------------------} 
FUNCTION Exec (Command : string128) : INTEGERi 

CONST 
SSSave INTEGER = Oi 
SPSave INTEGER = Oi 
RetAX INTEGER = Oi 
RetFlags INTEGER = Oi 

TYPE 
ExecPacketRec = RECORD 

EnvironmentSeg : INTEGERi 
CommandPtr, 
FCB1, 
FCB2 
endi 

: ..... CHARi 

ExecPacketRec 

VAR ComFile String20i 
ExecPack ExecPacketReci 

begin 
ComFile := GetEnvironment('COMSPEC')+chr(O)i 

{execute command. com} 
IF (lenqth(command) 0) THEN 

Insert ('/c ',Command,l)i 
command [lenqth (command) +1] .-

{sending it this line} 
{'c' switch means 'do this'} 

..... Mi 

ExecPack.EnvironmentSeg := $OOOOi {use parent's environment} 
ExecPack.CommandPtr := Ptr(seg(Command),ofs(Command»i 
ExecPack.FCB1 .- Ptr(O,O)i 
ExecPack.FCB2 := Ptr{O,O)i 

{ START OF MODIFIED AREA 
inline($06/$lE/$55/$9C/ {push es, ds, bp, flags 

$8C/$DO/$8E/$D8/ {movax,ss mov ds,ax (seg(ComFile»} 
$BA/ComFile/ {mov dx,offset ComFile[O] } 
$01/$EA/$42/ {add dx,bp inc dx } 
$8E/$CO/ {moves,ax (seg(ExecPack»} 
$BB/ExecPack/ {mov bx,offset ExecPack } 
$Ol/$EB/ {add bx,bp } 
$B8/$00/$4B/ {movax,4BOOh 
$2E/$8C/$16/SSSave/ {mov cs: [SSSave],ss «~-I 
$2E/$89/$26/SPSave/ {mov cs: [SPSave],sp «~-I 
$CD/$21/ {int 21h } 
$2E/$8E/$16/SSSave/ {mov sS,cs:[SSSave] «~-I 

$2E/$8B/$26/SPSave/ {mov sp,cs: [SPSave] «~-I 

$2E/$A3/RetAX/ {mov cs: [RetAX] ,ax } 
$9C/$58/ {pushf pop ax } 
$2E/$A3/RetFlags/ {mov cs: [RetFlags] ,ax } 
$9D/$5D/$lF/$07)i {pop flags, bp, ds, es } 

IF «RetFlags and CARRY) 
Exec .- 0 

0) THEN 

ELSE 
Exec .- RetAXi 

{ END OF MODIFIED AREA 
endi {Exec} 
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IN THE 
Upstarts And Start-Ups 

PUBLIC 
DOMAIN, 

Anthony Barcellos 
P.o. Box 2249 
Davis, CA 95617-2249 
(916) 756-4866 

The feature this issue is Eric Isaacson's shareware 
assembler. It's fast, powerful, and should be real com­
petition for Microsoft. 

Y
OU have to admire these fellows. Im­
agine having the nerve to take on, for 
example, a giant corporation like 
Microsoft (ever heard of it?). Imagine 

doing it alone. Call your lawyer first and name 
your next-of-kin. 

A86 
Eric Isaacson is the fearless shareware author 

who is playing David to Microsoft's Goliath. His 
A86 macro assembler is now up to version 3.02 
and has all the speed of a slingshot. . 

"A86 is blazingly fast," says Isaacson. "Don't 
believe the advertisements of that other, big 
company. This is the fastest MS-DOS macro as­
sembler, bar none." Isaacson claims that on an 8 
MHz AT with a RAM disk, a large program will 
assemble at better than a thousand lines per 
second. 

What can you do with A86? Naturally you 
can assemble .COM files for stand-alone execu­
tion. And it's not surprising that you can 
generate .OBJ files to use with a linker. But you 
can also produce code that is suitable for burn­
ing into ROM. (That's what "ROMable" code 
is.) With several laptop computers now running 
software in ROM, this A86 feature should be at­
tractive to professional programmers interested 
in this burgeoning market. 

Isaacson offers a measure of human-friendli­
ness with error messages written in English. At 
the user's option, these messages may appear at 
the appropriate points right in the source code 
file or be directed to a separate message file. If 
you let A86 embed the error messages in your 
source file, it will also strip them out when you 
reassemble your program. 

It's For Real 
Integers are nice and neat, but many applica­

tions insist on floating-point numbers. Floating-
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point routines are built into languages like­
BASIC, but assembly language programmers 
are accustomed to doing all of the dirty work 
themselves. (Explaining long division to a 
microchip is especially nasty.) 

A86 comes to the rescue with four-function 
arithmetic routines for floating-point operations. 
Isaacson has already done a lot of the work for 
you. Since A86 also supports the mathematics 
co-processors (8087 and 80287), the floating­
point operations can be extremely fast. 

Credentials 
The roster of A86 features looks pretty good. 

A companion program, D86, provides fancy 
symbolic debugging features. Overall, the pack­
age appears to offer great power and 
functionality. 

So who is this Isaacson character that he 
thinks he can beat Microsoft at its own game? A 
former Intel employee, Isaacson has been work­
ing on chips since the Intel 8080. He was half of 
the development team for Intel's ASM86 as­
sembler. His book on the architecture of the 
80386/80387 was set for release by John Wiley & 
Sons during the summer of 1987. 

Since A86 is shareware, it is readily available 
from software libraries and electronic bulletin 
board systems. To register your copy, send $40 
to: 

Eric Isaacson 
416 E. University Street 
Bloomington, IN 47401 

if you send $50, Isaacson will send you an 
update disk that contains the A86LIB tool that is 
provided only to registered users. For $80, Isaac­
son provides a registered copy of the D86 sym­
bolic debugger in addition to the update disk. 
Registered users are entitled to future updates 
of A86 for only $10 (in 1987 dollars, says Isaac­
son, hedging a bit for inflation). Visa and 
MasterCard holders can call (812) 339-1811. 

User-supported software has given stiff com­
petition to regular commercial packages in 
several areas. With the advent of A86 and D86, 
even the high-end low-level language field has a 



credible shareware alternative. You'd 
better duck, Microsoft! 

BOYAN 
Shareware got its start because the 

IBM PC didn't have any decent com­
munications software. Andrew Fluegel­
man wrote PC-Talk and the rest is his­
tory. 

E ric Isaacson is 
the fearless 
shareware author 
who is playing 
David to Microsoft's 
Goliath. 

Eventually, powerful programs like 
SmartComm and CrossTalk appeared in 
the regular commercial channels, and 
ProComm and Qmodem shoved PC-Talk 
aside in the shareware market. With so 
many good programs to choose from, 
who needs any others? 

Justin Boyan can be forgiven for not 
having noticed that the market for com­
munications software was glutted. After 
all, he's only 17. If only someone had 
been kind enough to clue him in, Justin 
could have been. spared the embarrass­
ment of trying to squeeze in among the 
big boys, right? 

Think again. The BOYAN com­
munications program is not only highly 
competitive, it has the slick gloss of 
professional-level programming. From. 
its subdued aural cues to its context-sen­
sitive help, BOYAN is a program that 

belies its origins. This is not kid-ware, 
folks. 

BOYAN is an "open" program that 
welcomes customization and additions. 
BOYAN's macro command language 
permits unattended, automatic opera­
tion. Its script facility is sophisticated 
enough to allow a PC to operate in host 
mode. (Boyan is reportedly at work on a 
host mode script for imminent release.) 

Justin Boyan offers two reasons for his 
shareware debut: "I wanted many fea­
tures that weren't available in the other 
programs; and second, because I really 
need money for college." Boyan 
graduated from high school this year and 
is enrolled at the University of Chicago. 
It will take plenty of $35 registration fees 
to pay his tuition. 

Features 
BOYAN supports communications 

rates from 300 to 9600 bps. The standard 
, file transfer protocols are built-in (ASCII, 

Xmodem, Xmodem/CRC), and others 
can be added by the user. BOYAN also 
notices when you ask to download a file 
from a bulletin board and automatically 
captures the filename as the default 
name to which the transmitted data 
should be saved (instead of making you 
enter the name twice). 

While other programs permi t 
prompted ASCII upload for transmission 
of messages prepared beforehand, 
BOYAN automatically determines the 
prompt character and handles word­
wrap problems during the upload. 
Boyan says that this is a BOYAN ex­
clusive (and Boyan should know). 

The "log" feature of most com­
munications' programs merely opens a 
capture buffer for all screen displays. 
BOYAN offers a usage log that records 
the lengths of all calls and appends such 
information as the efficiency of any file 
transfers. 

Instead of requiring a separate direc-

tory maintenance utility, BOYAN can it­
self sort its dialing directories by name 
or number. 

The "backspace editor" in BOYAN 
lets you correct errors in a line of text 
before it's sent to a BBS. 

"Once you get used to the Backspace 
Editor," says Boyan, "you will find that 
you never post messages with typos 
again!" 

Anyone who frequents the BBS world 
can appreciate the need for this feature. 

BOYAN is presently shipping version 
D3. Send your $35 registration fee to: 

Justin Boyan 
9458 Two Hills Court 
Columbia, MD 21045 

For an additional $10 or a stamped 
disk mailer and diskette, Boyan will send 
you the latest version of his program. 
Anyone wishing to download the 
BOYAN program can call Bruce 
Felstein's BOYAN Support Board at 
(301) 495-7323; the board runs 24 hours 
and supports speeds up to 9600 bps. 

Shareware Grows Up 
User-supported software has been 

staking out new territory in its bid to be 
taken more seriously. The recently or­
ganized Association of Shareware 
Professionals (ASP) has announced its 
intention of assisting program authors 
who want to go the shareware route. 

What's In A Name? 
Since even the large-circulation PC 

magazines frequently get it wrong, one 
of ASP's highest priorities is to nail 
down a good definition of shareware. 

First of all, "public domain" is not 
synonymous. Shareware programs bear 
their authors' copyrights and are dis­
tributed freely only by permission. 

(continued next page) 
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(continued from page 67) 

Public domain programs are not as 
protected. Shareware programs are com­
mercial programs with an unorthodox 
distribution system - namely, users 
group software libraries, electronic bul­
letin boards, and friend-to-friend "shar­
ing." 

In fact, that is the nub of ASP's formal 
definition: "Shareware is a distribution 
method, not a type of software." 

A Rose By Any Other Name 
Shareware has had its rough spots 

since Fluegelman invented the concept 
for his PC-Talk communications 
program. Furthermore, such software es­
capes the Darwinian struggle for dealers' 
shelf-space that quickly banishes unsuc­
cessful examples of standard software. 
That is, a weak shareware program can 
bounce about the bulletin board systems 
and molder in software libraries long 
after a similar program has entirely 
vanished from the normal marketplace. 
Thus the shareware landscape is littered 
with decaying corpses. Shareware critics 
seize upon these as examples that user­
supported software is inferior to the 

you use a 
SCIENTIFIC OR FINANCIAL 

CALCULATOR and a 
PERSONAL COMPUTER, 

you need the 
PC HYPERCALCULATOR. 

YOU NEED: A pop-up scientific/financial 
calculator for the I BM PC Integrated with 
every program you use. 
YOU NEED: A programmable calculator 
with 100 registers, 1000 program steps, 
and alphanumeric prompts. 
YOU NEED: A faithful emulation of the 
Hewlett-Packard HP-11C and HP-12C 
that runs 20-40 times faster. 
YOU NEED: Only $49.95 plus $3 for 
shipping (includes free 8087 version 
and utility programs). 

Stop copying from calculator 
to computer now! 

Call toll-free: 
(800) 628-2828, ext. 502 

Sunderland Software Associates 
Post Office Box 7000::'64 

Redondo Beach, CA 90277 
HP-llC, HP-12C and IBM PC are trademarks of 
Hewlett-Packard Co. and International Business Machines 
Corp., respectively. 

standard stuff. 
It is also easy to find shareware that 

was issued by authors who haven't quite 
gotten the idea. The anarchic oppor­
tunities afforded by the shareware con­
cept spawned programs that earned such 
insulting nicknames as "crippleware," 
"demoware," and ''beggarware.'' 

The first two monikers refer to 
programs that have been deliberately in­
capacitated. In extreme cases, the result 
was no more than a canned demo. The 
sales pitch could be phrased as: "Take 
my word for it, I'm really wonderful. 
Send money and I'll prove it. But not 
before." 

Other shareware contenders distin­
guished themselves by incessant pitches 
for payment. These could take the form 
of anything from flashing screen mes­
sages to "a word from our sponsor" that 
freezes all activity until the sales pitch is 
burned into your retinas. 

Clearly, user-supported is not neces­
sarily the same as user-friendly. 

Shareware Standards 
ASP hopes to establish guidelines for 

shareware authors that will professional­
ize the field, improve user satisfaction, 
and increase voluntary registration. As a 
software librarian, I have a few sugges­
tions for shareware authors. 

1. Always include a list and descrip­
tion of the files that belong to your 
program. Don't forget that shareware 
programs can get jumbled together. A 
file list makes it easier for users to 
preserve the integrity of a shareware 
package when making copies for friends. 

2. Distribute a fully-functioning ver­
sion of the program. It's all right to offer 
additional utilities or special features to 
those who register, but shareware should 
permit users to "try before you buy." 
Crippled software doesn't do that. 

3. Keep the registration instructions 
simple. Complicated fee schedules and 
innumerable registration options just 
make it easier for users to put it off. 

4. Provide genuine documentation. 
That doesn't mean you can't abridge it to 
fit on the distribution diskette, but omit­
ting too much of the user's manual will 
prevent users from getting an accurate 
feel for your program. Certainly all basic 
program functions should be fully docu­
mented. 

5. Use standard ASCII text files for 
your documentation. That means no 
WordStar documents (with high-bit 
characters), no embedded printer codes, 
and no "naked" line feeds. Why should 
you limit your market to people· who 
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happen to have one particular word 
processing program or one specific 
model of printer? 

6. Include a. "permission to copy" 
statement in your documentation. This 
encourages individuals and users groups 
to distribute your programs. (A con­
scientious software librarian looks for 
"permission to copy" statements to en­
sure that the program really is 
shareware.) 

7. Acknowledge registration fees. 
When a user mails in a check, you 
should at least drop a postcard in 
response. If you offer program updates 
in return for registration, send the up­
date promptly. Remember that 
shareware is a commercial product 
prepared by professionals, right? 

The Association Of Shareware 
Professionals 

Current and potential shareware 
authors should contact the Association of 
Shareware Professionals by writing to: 

ASP Membership 
11058 Main Street, Suite 225 
Bellevue, W A 98006 

Interested parties can also track down 
ASP on CompuServe's IBMNET. 

The user community will be watching 
as ASP takes a stab at raising shareware 
out of its awkward youth, preparing it 
for maturity. 

What Users Can Do 
1. Pay for your programs. Unsup­

ported shareware dies of starvation. If 
you use a shareware program regularly, 
then you must have found some value in 
it. Send in your fee and keep it alive. 

2. Remember the "share" in 
"shareware." You can be part of the dis­
tribution system. Pass along programs 
you like to friends and associates. Make 
sure that· your local users group gets a 
copy for its software library. (Be careful 
to keep all pertinent files together.) The 
more people who use your favorite 
shareware program, the more likely it is 
to thrive and survive. 

3. Make it better. You're the user. 
How do you use it? What works? What 
doesn't? What's missing? No software 
gets updated more rapidly than 
shareware. Authors care what you think. 

••• 



EMERALD MICROWARE - Your CP/M and MS-DOS Connection 
Hard Disks for your Z80 CP/M computer from Emerald 
Microware and MICROCode Consulting 

No other upgrade improves your computer's productivity like a hard 
disk. We have all the hardware and software to install a hard drive on 
your Xerox 820, Kaypro, Zorba, or almost any Z80 CP/M 2.2 system. 

HDS Host Board with Winchester Connection software ... $ 89.00 
HDS Board with software and WD1 002-05 board ....... $250.00 
WD1002-05 Hard Drive Controller Board .............. $185.00 
Rodime, laPine, & Miniscribe hard drives, and XT controller cards­
call for prices 

The KayPLUS ROM Package by MICROCode 
Consulting 

Get the performance of a Kaypro 10 and more, even on your Kaypro 
2. lets you install up to four floppies and two hard drives, with no 
software assembly required. Adds features such as automatic screen 
blanking, type-ahead buffer, boot from hard drive, and quad density 
support. Includes manual, standard utilities, AND hard disk utilities 

KayPlUS ROM Set .............................. $ 69.95 
KayPlUS ROM Set with QP/M ** SPECIAL ** ...... $115.00 

QP/M by MICROCode Consulting, CP/M 2.2 
compatibility with outstanding performance. 

QP/M adds features such as automatic disk relogging, drive/user 
selection from colon, 31 user areas, drive search path, and transpa­
rent time/date stamping; all in the same space as CP/M. Installs from 
a convenient customization menu, no software assembly required. 
Bootable disks available with CBIOS for Kaypro, Xerox, & BBI. 

QP/M Operating System, complete ready to boot ....... $ 80.00 
QP/M without CBIOS (installs on any Z80 system) ...... $ 60.00 

MicroSolutions - Software and hardware to link CP/M 
and MS-DOS 

UniForm-PC by MlcroSolutions . . . . . . . . . . . . . . . . . . .. $ 64.95 
This program allows you to read, write, copy, and format diskettes for. 
over a hundred CP/M and MSDOS computers on your PC, XT, or AT, 
including 8", 96 TPI, high density, and 3 1/2" formats (with optional 
hardware). Once installed, UniForm stays memory resident so you 
can use your standard DOS commands and other programs directly 
on your original diskettes. 
Uniform for Kaypro and other machines. .............. $ 64.95 

UniDOS by MicroSolutions ....................... $ 64.95 
UniDOS program uses the NEC V20 CPU chips to actually RUN your 
favorite 8080 CP/M programs on your PC. Use UniDOS with Uni­
Form-PC, and you can run them directly from your CP/M format 
diskettes. All standard CP/M BOOS calls are supported. 
UniDOS w/UniForm and V20 chip ................... $135.00 

*** NEW *** UniDOS zao Coprocessor Board ... $179.95 
This 8Mhz. Z80H half-card runs your Z80 and 8080 code programs at 
LIGHTNING speed on your PC or AT. Functions just like the UniDOS 
program, except NO V20 or emulation mode is required to run your 
programs. 

The CompatiCard by MicroSolutions ............... $169.95 
This half-card floppy controller allows you to run up to four 8", 
5%"(standard, 96 TPI, or high density), or 3%" disk drives on your 
PC/XT. With the Compaticard and the UniForm-PC program you can 
format, read, and write almost all CP/M and MSDOS di sk formats. 
Compaticard with UniFORM-PC *** SPECIAL *** $225.00 

MatchPoint-PC by MicroSolutions ................. $169.95 
This half-card allows you to read and write to NorthStar hard sector, 
Apple DOS, PRODOS, and Apple CP/M diskettes on your PC. IN­
CLUDES a copy of the UniForm-PC program, as well as utilities to 
format disks, copy, delete, and view files. 

Call or write for our complete catalog of parts and accessories for the 
Kaypro, Xerox 820, and PC/AT's. Full repair services available for 
Kaypro, Morrow, Xerox, disk drives, and most clones. 

******* SUPER SPECIALS!! ******** 
PC-Mastercard by Magnum Computer 

up to 1.5 Megabytes of RAMDISK and PRINT SPOOLER (or boost 
your system to 640k), with serial, parallel, game ports, and real time 
clock! This is one of the BEST multi-function cards on the market. 
Can use mixed banks of 64K and 256K chips. Comes with memory 
manager, ramdisk, spooler, and diagnostic software. 
PC-MASTERCARD (Ok installed) .................... $ 69.95 

call for pricing on 384k and 1.5M boards 

Turbo Editor Toolbox by Borland ..................... $ 19.95 
Ever wanted to add text editing to your Turbo Pascal application, or 
write a word processor that does things the way that YOU want? 
Comes with source for two sample editors, modules for windowing, 
multi-tasking, and many other options. Requires PC with Turbo Pas­
cal 3.0. 

COpy II PC by Central Point Software ................. $ 19.95 
Stop worrying about your copy protected disks. COPY II PC lets you 
back them up, so you can keep going when your master disk can't. 

WordStar V3.3 Manual .............................. $ 12.00 
Genuine MicroPro manuals in hard binder pack 

InfoStar Manual Set ................................ $ 18.00 
Genuine DataStar and ReportStar manuals in MicroPro three vol. set 

8" Generic Diskettes - Ten Pack ..................... $ 7.50 
8" Generic Diskettes - Hundred Pack ................. $ 65.00 

Single sided, SO or DO, with Tyvec sleeves 

******************************* 

Four Device Printer/Data Switch ..................... $ 49.95 
Quality with economy. These four port b.oxes can be used with either 
RS232, or IBM parallel (DB25) printer cables. 
IBM style Parallel Printer Cable ..................... $ 12.00 

300/1200 Baud Internal Modem ...................... $117.00 
Half-card, Hayes compatible, auto-answer, auto dial 

CT-6260 MUL TII/O - FLOPPY DISK CONTROLLER. . . . . .. $ 69.95 
Half-card parallel, COM1, optional COM2, game port, floppy disk 
controller, real time clock, with manual and cables. 

TWO DRIVE FLOPPY DISK CONTROLLER ............. $ 29.95 
Half-card floppy controller with cable. 

Double Density for the Xerox 820-1 by Emerald 
Microware and MICROCode Consulting 

Run up to four 5%" (48 or 96 TPI) and 8" drives at once. Get support 
for all standard printers, mini-monitor functions, autoboot capability, 
19 built in disk formats, and banked ROM-BIOS for more TPA. 
Software compatible with Kaypro and Xerox 820. 
Plus2 ROM Set and X120 Board A&T ................ $135.00 
Plus2 ROM Set and X120 Bare Board ................ $ 62.00 
Plus2 ROM Set only .............................. $ 49.95 
X120 Bare Board only *** CLOSE-OUT SPECIAL ***$ 15.00 

or two for $ 25.00, five for $ 50.00 

[EMERRLD l· 
jVlS40J (MICROINRREj [831 

P.O. Box 1726, Beaverton, OR 97075 
(503) 641-0347 

Prices subject to change without notice. Include $4.00 shipping and handling, 
$7.00 for COD, call for Blue Label charges. VISA and Mastercard accepted. 30 day 
money back guarantee on all products. 



THE 
KAY PRO 

[COLUMN 

Walter Rottenkolber 
Box 936 
Visalia, CA 93279 

Undocumented zao 
Instructions 

I'd heard rumors about undocumented Z80 op­
codes before I got my first Z80. Maybe that's why I 
got my first Z80. It had secrets. Herein Walter dis­
covers some of these secret instructions hidden inside 
an otherwise innocent-looking piece of code. This is 
sleuthing at its most... (I'm thinking). 

I
t was a dark and stormy night. A Friday 
night, as I recall. The day had been rough 
and I truly felt I'd spent it in the trenches, the 
bottom of the trenches. I sat down at the 

computer in the mood to disassemble - some­
thing or someone. 

And so it was while disassembling one of my 
favorite programs that I came across strange 
code. Code that made no sense: 

DB OFDH 
DEC H 

or 

Not Satanic Messages 

DB ODDH 
LD H,l 

After many days puzzling over this, I 

Figure 1 - Z80 Instructions 

Reg. XH or YH Reg. XL or YL 

ADC A,H ADC A,L 
ADD H . ADD L 
AND H AND L 
CP H CP L 
DEC H DEC L 
INC H INC L 
LD H,n LD L,n 
LD H,r LD L,r 
LD r,H LD r,L 
OR H OR L 
SBC A,H SBC A,L 
SUB H SUB L 
XOR H XOR L 

"n" = a Byte Value. (0 - OFFH) 
"r" = reg A,B,C,D,E,H, or L. 
Hand L in this case refer to the 
high or low byte of IX or IY reg. 

decided these were not secret Satanic messages, 
the output of a demented disassembler, or ran­
dom noise. After all, the program did work. 
And since ODDH and OFDH prefix the instruc­
tions of the index registers, IX and IY, it ap­
peared likely that the codes were related to 
them. So I followed Sherlock Holmes' dictum: 
namely, that after eliminating the impossible, 
whatever remains, however improbable, must 
be the answer. In this case, I concluded that the 
code was undocumented Z80 instructions. 

I guessed that these codes somehow split 
index registers into low and high bytes much 
the same as you can with the HL register. When 
I wrote a routine to test my guess, it worked! 

Believing these codes to be in the little 
known, rather than the dark secret category, I 
checked through my references. But only one 
book, Alan R. Miller's 8080/Z80 Assembly Lan­
guage, confirmed their existence. Ten years ago 
they were apparently well known, though only 
one assembler incorporated them - Allen 
Ashley's PDS assembler. 

In that assembler, Allen assigned the names 
XH and XL, YH and YL for the high and low 
bytes of the IX and IY registers. 

Figure 1 contains a list of working instruc­
tions. Notice that they are limited to the basic 
Intel 8080 code level for the Hand L registers. 
Not functioning are the Zilog superset instruc­
tions: input and output, bit rotations and shifts; 
and bit testing, setting and resetting. Also not 
functioning are such full register HL instruc­
tions as EX DE,HL or SBC HL,DE. 

Secret Advantages 
A major advantage of these undocumented 

codes over the standard index registers is that 
arithmetic and logical operations effect all the 
appropriate flags. In contrast, the increment and 
decrement fun<;tions don't set the Zero flag in 
the standard index register. Also, the EXX in­
struction does not effect them, so they can hold 
data common to both the standard and alternate 
register sets. 

Except for the prefix byte (ODDH or OFDH), 
these instruction codes are identical to those of 
the Hand L registers. Therefore, direct interac-
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tions of the XH, XL, YH, and YL registers 
with the Hand L registers are not pos­
sible. For example: 

DB ODDH 
LD L,H 

will move the high byte of the IX register 
into the low byte of the IX register, not 
into the low byte of the HL register. So 
transferring data between the two 
register sets has to be done via other 
registers, or the stack. 

Using these undocumented Z80 in­
structions is simple. 

The easiest way is to precede the in­
struction for the H or L register, which in 
this case would stand for high or low 
byte, by a DB ODDH for the IX register 
instruction, or DB OFDH for the IY 
register instruction (see Figure 2). Define 
byte may be DB or DEFB, depending on 
your assembler. 

Macroassemblers Take Note 
If you have a Macroassembler, you 

can write a set of macros in the style of: 

LDY MACRO REG1,REG2 
DEFB ODDH 
LD REG1,REG2 
ENDM 

The macro call - LDY H,A - will then 
generate the code for you. 

And, finally, if you are a Hacker, you 
could modify a Z80 assembler to respond 
to a set of XH, XL, YH, and YL register 
opcodes. 

Clark Calkins of c.c. Software offers 
a listing of his great, much modified ver­
sion of the Crowe Z80 assembler at a 
modest price. This is the same one he in­
cludes with his Turbo Pascal disassembly 
program. For rock bottom cost, though, 
you can't beat Micro Cornucopia's offer-

(continued next page) 

Figure 2 - Undocumented Z80 Codes 

;**************************************** 
T3.ASM 

;TEST OF UNDOC. Z80 CODES SPEED. 
;**************************************** 

ORG 100H 

START: 
LD E, OFFH 
LD C,6 
CALL 5 
OR A 
JP Z,START ;WAIT FOR KEYPRESS 
CALL SHOWX 

DB ODDH ;SET UP OUTER LOOP 
LD H,OFFH 

OUTLP: 
DB OFDH ;SET UP MIDDLE LOOP 
LD H,OFFH 

MIDLP: 
DB OFDH ;SET UP INNER LOOP 
LD L,OFFH 

INLl?: 
DB OFDH 
DEC L 
JP NZ,INLP 

DB OFDH 
DEC H 
JP NZ,MIDLP 

DB ODDH 
DEC H 
JP NZ,OUTLP 
CALL SHOWX 
RET 

SHOWX: LD E,7 ; BELL 
CALL CONOUT 
LD E, 'X' 

CONOUT: LD C,6 
CALL 5 
RET 

;***************************************** 
END ;OF T3.ASM 

;***************************************** 
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INTRODUCING: 

PROBE-ONE 
LOGIC ANALYZER 

COMPACT 20 MHZ ANALYZER-IN-A-POD 
INTERFACES DIRECTLY TO PC PARALLEL PORT 

- EIGHT DATA CHANNELS 

~qOGAAMMI"G SYSTlM P 2 21 - MEMORY RESIDENT CONTROL/DISPLA Y 
PROGRAM 

- DATA CAPTURE RAM HOLDS 4096 SAMPLES 
- 3 BIT MASKABLE TRIGGER OR EXTERNAL TRIGGER 
- 5 INTERNAL CLOCK RATES UP TO 20 MHZ PLUS 

EXTERNAL CLOCK 

PLD PROGRAMMING SYSTEM $995 
• LOWEST COST 

- COMPLETE WITH REFERENCE MANUAL. TEST 
LEADS. AND 90 DA Y WARRANTY 

- PROBE-ONE (16 MHZ) ........... $345 
.• SUPPORTS MMI, NATIONAL TI - PROBE-ONE (20 MHZ) ........... $395 

• COMPLETE PLD DEVELOPMENT SYSTEM FOR MORE INFORMATION OR TO ORDER. PLEASE 
CONTACT: • BUILT-IN COMPILER 

CALL 1-800-852-2022 
-----610r~~ 5~51~m$).-. -t 

P.O. BOX 23852 

~ PORTLAND,OR97223 
\ NTEANATIONAL (503) 626-8468 

MASTERCARD VISA 
CDR P 0 RAT I D N 

3201 North Hwy. 67 Suite E Mesquite. Texas 75150. (2141~70-4135 

(continued from page 71) 

ing. I'd get the later disk, K2S, as it not 
only has the source of Jim Owen's fine 
modification of the Crowe Z80 as­
sembler, but a Z80 Macroassembler as 
well. (No listing of it, however. Sigh.) 

How well do these instructions work? 
References to the index registers abound 
with words like "slow," "sluggish," or 
even, "ponderous." Well, there's no use 
getting excited over turkey code, so to 
check it out I wrote a loop program (see 
Figure 2) which decrements 16,777,216 to 
0, and modified it into five test programs. 

1. Test A uses the undocumented 

codes. 
2. Test B replaces the DBs with NOPs, 

and the XH with the B register. The 
NOPs simulate the extra fetch needed for 
the DBs. 

3. Test C removes the NOPs and is the 
"Gold Standard" for speed. 

4. Test D uses the alternate register set 
via the EXX instruction. 

5. Test E uses the brute force method. 
You know: Push AF on the stack, fetch a 
variable from memory, etc. 

Tests D and E try schemes which 
don't use the undocumented codes. 
Timing was done with a watch, and this 
proved accurate enough. Figure 3 sum-

marizes the results. 
As expected, the undocumented in­

structions are indeed slower than using 
standard register codes. However, the 
speed reduction is due solely to the extra 
instruction byte fetch. Depending on 
your point of view, the undocumented 
codes are either 28% slower than the 
standard codes, or the standard codes 
are 22% faster. Compared to the alterna­
tive methods, however, the undocu­
mented codes are speed demons. They 
ran 22% faster than switching to the al­
ternate register set, and an incredible 
238% faster than the brute force method. 

Figure 3 - Z80 Instructions Timing Results 

Simple to use and fast, these undocu­
mented Z80 instruction codes can 
provide an elegant solution to finding 
room for one more byte of data when 
you push registers to the max. 

Test Description Code Size Time/sec. Time/DEC Clock cycles 
in bytes microsec /DEC 

A Undoc. code 50 60 3.58 18 
B Reg. & NOP's 50 60 3.58 18 
C Std. Reg. 44 47 2.80 14 
D Use EXX 56 73 4.35 22 
E Use Mem. Var. 76 203 12.10 61 

Tests were run on a 5 MHz. Kaypro II. 
Accuracy +/- 1% (est.) . 
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Z sets you free! 
Who weare 

Echelon is a unique company, oriented 
exclusively toward your CP/M-compatible 
computer. Echelon offers top quality software 
at extremely low prices; customers are 
overwhelmed at the amount of software they 
recieve when buying our products. For 
example, the Z-Com product comes with 
approximately 92 utility programs; and our 
TERM III communications package runs to a 
full megabyte of files. This is real value for your 
software dollar. 

ZCPR 3.3 
Echelon is famous for our operating systems 

products. ZCPR3, our CP/M enhancement, 
was written by a software professional who 
wanted to add features normally found in 
minicomputer and mainframe operating 
systems to his home computer. He succeeded 
wonderfully, and ZCPR3 has become the 
environment of choice for "power" CP/M­
compatible users. Add the fine-tuning and 
enhancements of the now-available ZCPR 3.3 
to the original ZCPR 3.0, and the result is truly 
flexible modern software teChnology, 
surpassing any disk operating system on the 
market today. Get our catalog for more 
information - there's four pages of discussion 
regarding ZCPR3, explaining the benefits 
available to you by using it. 

Z-System 
Z-System is Echelon's complete disk 

operating system, which includes ZCPR3 and 
ZRDOS. It is a complete 100% compatible 
replacement for CP/M 2.2. ZRDOS adds even 
more utility programs, and has the nice feature 
of no need to warm boot ("C) after changing a 
disk. Hard disk users can take advantage of 
ZRDOS "archive" status file handling to make 
incremental backup fast and easy. Because 
ZRDOS is written to take full advantage of the 
zao, it executes faster than ordinary CP/M and 
can improve your system's performance by up 
to 10%. 

Installing ZCPR31Z-System 
Echelon offers ZCPR3/Z-System in many 

different forms. For $49 you get the complete 
source code to ZCPR3 and the installation files. 
However, this takes some experience with 
assembly language programming to get 
running, as you must perform the installation 
yourself. 

For users who are not qualified in assembly 
language programming, Echelon offers our 
"auto-install" products. Z-Com is our 100% 
complete Z-System which even a monkey can 
install, because it installs itself. We offer a 
money-back guarantee if it doesn't install 
properly on your system. Z-Com includes many 
interesting utility programs, like UNERASE, 
MENU, VFILER, and much more. 
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Echelon also offers "bootable" disks for 
some CP/M computers, which require 
absolutely no installation, and are capable of 
reconfiguration to change ZCPR3's memory 
requirements. Bootable disks are available for 
Kaypro zao and Morrow MD3 computers. 

Z8D Turbo Modula-2 
We are proud to offer the finest high-level 

language programming environment available 
for CP/M-compatible machines. Our Turbo 
Modula-2 package was created by a famous 
language developer, and allows you to create 
your own programs using the latest technology 
in computer languages - Modula-2. This 
package includes full-screen editor, compiler, 
linker, menu shell, library manager, installation 
program, module library, the 552 page user's 
guide, and more. Everything needed to 
produce useful programs is included. 

''Turbo Modula-2 is fast ... [Sieve benchmark] 
runs almost three times as fast as the same 
program compiled by Turbo PascaL.Turbo 
Modula-2 is well documented ... Turbo's librarian 
is excellent". - Micro Cornucopia #35 

BGII (Backgrounder 2) 
BGii adds a new dimension to your Z-System 

or CP/M 2.2 computer system by creating a 
"non-concurrent multitasking extension" to 
your operating system. This means that you 
can actually have two programs active in your 
machine, one or both "suspended", and one 
currently executing. You may then swap back 
and forth between tasks as you see fit. For 
example, you can suspend your telecommuni­
cations session with a remote computer to 
compose a message with your full-screen 
editor. Or suspend your spreadsheet to look 
up information in your database. This is very 
handy in an office environment, where constant 
interruption of your work is to be expected. It's 
a significant enhancement to Z-System and an 
enormous enhancement to CP/M. 

BGii adds much more than this swap 
capability. There's a background print spooler, 
keyboard "macro key" generator, built-in 
calculator, screen dump, the capability of 
cutting and pasting text between programs, 
and a host of other features. 

For best results, we recommend BGii be 
used only on systems with hard disk or 
RAMdisk. 

JetFlnd 
A string search utility is indispensible for 

people who have built up a large collection of 
documents. Think of how difficult it could be to 
find the document to "Mr. Smith" in your 
collection of 500 files. Unless you have a 
string search utility, the only option is to 
examine them manually, one by one. 

JetFind is a powerful string search utility 
which works under any CP/M-compatible 
operating system. It can search for strings in 

ORDER FORM 

885 N. San Antonio Road, Los Altos, CA 94022 USA 
415/948-3820 (order line and tech support) 

Payment to be made by: 
[] Cash 
[] Check 
[] Money Order 
[] UPS COD Telex 4931646 
[] MastercardlVisa: 

text files of all sorts - straight ASCII, WordStar, 
library (.LBR) file members, "squeezed" files, 
and "crunched" files. JetFind is very smart and 
very fast, faster than any other string searcher 
on the market or in the public domain (we know, 
we tested them). 

Software Update Service 
We were suprised when sales of our 

Software Update Service (SUS) subscriptions 
far exceeded expectations. SUS is intended 
for our customers who don't have easy access 
to our Z-Node network of remote access 
systems. At least nine times per year, we mail 
a disk of software collected from Z-Node 
Central to you. This covers non-proprietary 
programs and files discussed in our Z-NEWS 
newsletter. You can subscribe for one year, 
six months, or purchase individual SUS disks. 

There's More 
We couldn't fit all Echelon has to offer on a 

single page (you can see how small this 
typeface is already I). We haven't begun to talk 
about the many additional software packages 
and publications we offer. Send in the coupon 
below and just check the "Requesting Catalog" 
box for more information. 

Item Name 
1 ZCPR3 Core Installation Package 
2 ZCPR3 Utilities Package 
5 Z-Com (AutO-Install Complete 

Z-System) 
6 Z-Com "Bare Minimum" 
10 BGii Backgrounder 2 
12 PUBLIC ZRDOS Plus (by itself) 
13 Kaypro Z-System Bootable Disk 
14 Morrow M03 Z-System 

Bootable Disk 
16 QUICK-TASK Realtime 

Executive 
17 OateStamper file time/date 

stamping 
18 Software Update Service 
20 ZASlZLlNK Macro Assembler 

and Linker 
21 ZOM Debugger for 80801Z80/ 

H064180 CPU's 
22 Translators for Assembler 

Source code 
23 REVAS3I4 Disassembler 
24 Special Items 20 through 23 
25 OSO-80 Full Screen Debugger 
27 The Libraries.SYSLIB. Z3L1B. 

and VLlB 
28 Graphics and Windows Libraries 
29 Special Items 27, 28. and 82 
30 Z80 Turbo Modula-2 Language 

System 

Price 
$49.00 (3 disks) 
$89.00 (10 disks) 

$119.00 (5 disks)' 

$69.95 (1 disks) 
$75.00 (2 disks) 
$59.50 (1 disk) 
$69.95 (3 disks) 
$69.95 (2 disks) 

$249.00 (3 disks) 

$49.95 (1 disk) 

$85.00 (1 yr sub) 
$69.00 (1 disk) 

$50.00 (1 disk) 

$51.00 (1 disk) 

$90.00 (1 disk) 
$169.00 (4 disks) 
$129.95 (1 disk) 
$99.00 (8 disks) 

$49.00 (1 disk) 
$149.00 (9 disks) 
$89.95 (1 disk) 

40 Input/Output Recorder lOP (VOR) $39.95 (1 disk) 
41 Background Printer lOP (BPrinter) $39.95 (1 disk) 
44 NuKey Key Redefiner lOP $39.95 (1 disk) 
45 Special Items 40 through 44 $89.95 (3 disks) 
60 OISCA" Disk cataloging system $39.99 (1 disk) 
61 TERM3 Communications System $99.00 (6 disks) 
64 Z-Msg Message Handling System $99.00 (1 disk) 
66 Jet Find String Search Utility $49.95 (1 disk) 
81 ZCPR3: The Manual bound, 350 pages $19.95 
82 ZCPR3: The Libraries 310 pages $29.95 
83 Z-NEWS Newsletter, 1 yr subscription $24.00 
84 ZCPR3 and lOPs 50 pages $9.95 
85 ZROOS Programmer's Manual 35 pages $8.95 
88 Z-System User's Guide 80 page tutorial $14.95 

• Includes ZCPR3: The Manual 

ITEM PRICE 

NAME __________________________________ ___ 

ADDRESS ______________________________ __ #--~-----------------------------Exp. Date _______________ _ 

Subtotal 

Sales Tax 

California residents add 7% sales tax. Shipping/Handling 
Add $4.00 shipping/handling in North 
America, actual cost elsewhere. Total 

TELEPHONE ______ DISK FORMAT ____ _ 

n REQUESTING CATALOG 



CP/MNotes 

Fish Story 
I am writing to you on my "new" 

Kaypro 8 (once a Kaypro 11-83). Thanks 
to your magazine's wonderful instruc­
tions, I've survived the bewildering but 
rewarding odyssey through the soul of 
my machine. Among the rewards was 
the delightful surprise of calling Micro 
C's technical help line and being greeted 
by none other than the E&P himself. 

One of my calls concerned a problem 
in which two disk drives were selected 
every time I turned on the system. You 
suggested I may have zapped the drive 
cable when I added additional drive con­
nectors. A new cable worked with the 
drives out on the workbench, but not 
with everything stuffed back in the 
cabinet. 

An engineer friend found the solu­
tion. Eyeing the tight fit of my two half­
height Mitsubishis, he said the select 
jumpers were shorting out: A against the 
drive enclosure, and B against A. He 
gave me some stiff cardboard-like 
material called "fish paper" to insert be­
tween the drives as an insulator. He as­
sured me that this paper really does find 
use· in some electrical systems. I don't 
know about that, but at least the disk 
drives aren't acting fishy anymore. 

Timothy R. Gaffney 
433 S. Fifth St. 
Miamisburg, OH 45342 

Editor's note: Thanks for the tip on fish 
paper. We tried it on one of our systems. The 
only problem we're having is clearing out the 
cats when we want to use the system. 

Z80MR Additions 
Here are some additions and correc­

tions to the documentation for the 
Z80MR macro assembler (Micro C User 
Disk#K25). 

When naming labels and macros, the 

characters %, -' $, !, @, and? count as let­
ters. Numerals are allowed also except as 
the first character. Z80MR converts all 
characters outside of quoted strings to 
uppercase. 

COND is a synonym for IF. 
ENDC is a synonym for ENDIF. 
PUBLIC declares a list of symbols to 

be exported. 
EXTRN declares a list of symbols to 

be imported. External symbols can be 
used in simple expressions. Misuse of ex­
ternal symbols results in an "E" error 
code. 

ASEG makes a segment absolute 
(non-relocatable). 

CSEG and DSEG both make a seg­
ment relocatable. They cause different 
record-type codes to be placed in the 
record headings of the OBJ file. 

Use of PUBLIC, EXTRN, CSEG, or 
DSEG causes output of an OBJ file rather 
(han a HEX file. OBJ files are arranged in 
records similar to the Intel hex format, 
but in binary form rather than ASCII~ 

NAME places a name of up to six 
characters into the OBJ file. 

An expression in parentheses can be 
used as an operand. This e,?<pression may 
include conditional statements which 
give 0 for a false condition and -1 for 
true. Conditional statements treat any 
non-zero value as true. 

Z80MR has some problems with: 

LD HL,(N1+N2)/N3 

Rewrite this line as: 

LD HL,+(N1 +N2) /N3 

In this context; the leading "+" is not 
a unary operator. Instead it assumes a 
default first operand of O. So: 

LD A,-5 -> LD A,O-5 

A single external label can be used in 

74 MICRO CORNUCOPIA, #38, Nov-Dec 1987 

an expression as long as it adds its value 
to the expression. 

LD HL,EXTRN1-N2 ;ok 
LD HL,N2-EXTRN1 ;no good 

An expression containing an external 
label may be used as an argument for 
either .LOW. or .HIGH. 

Options for LlST and NLIST: 
• B: List all relocatable symbols in 

OBJ file. All PUBLIC symbols are 
included whether or not B is set. 

• Z: Fix this option by changing the 
byte at 2398h from 2Dh to 2Ch. 

• X: Does not exist. 
• G: Does not exist. 
• 0: Output code to OBJ or HEX file. 

Not related. to printing code in the 
PRN file. 

Specifying a non-existing function 
does not cause an error message or an ef­
fect of any kind. 

Single character error codes: 
• B: Out of range in destination for 

JRor DJNZ. 
• C: IF .. ENDIF imbalance. 
• K: Pre-defined operand (register 

name or flag condition mnemonic) 
used in an expression. 

• M: Macro formatting error. 
• N: Does not exist. Nesting over­

flow results in an explicit message. 
• S: Syntax error in expression. 
• T: Does not exist. Full symbol table 

causes "Not enough memory" 
message. 

• Z: Z80 opcode encountered while 
LIST Z option active. (See option Z 
above for bug fix.) 

Declaring an EXTRN symbol to be 
PUBLIC is an error but goes unreported. 

Neil Koozer 
Kellogg Star Route Box 125 
Oakland, OR 97462 

••• 



CP/M: Some people love it, others love to hate it, but most still use it. Its users complain that most software 
companies have abandoned it. Very true, yet ~ haven't! We've been selling the ConlX software line for 
many years; we developed it, we market it, and we support it - completely! What?! You haven't tried It? 
Saving the best for last, eh? Don't wait! Support your CP/M software company - try ConlX for as low as $10! 
What's more, you could even get lucky and receive your entire order FREE! See details below. 

ConlXTM 
Operating 
System 

ConlXTM 
Programming 
System 

ConlXTM 
Library Vol. I 
XCC Utilities 

ConlXTM 
Shareware 
Version 

ConlXTM 
Disk Manual 
Version 

M extensive upgrade for 4BK+ CP/M 2.2/3.0 and equivalent systems. 
Provides professional capabilities with blinding speed, as often found on 
high-end UNIX"" machines. Installs easily in just minutes to add over 100 
new built-in commands and features while maintaining 100% compatibility 
with all your existing software! Includes VO redirection, aliases, improved 
user area access, auto-searching, PF Keys, Screen Paging, Print Spooler, 
Archiver, New SysCalls, ... Eliminates many points of user frustration 
with CP/M. Uses only 1/2K TPA, 0-27K disk minimum. 
Included FREE with commented source is the Pull-Down Menu System, 
a user-friendly interface to ConiX. Loads with a single keystroke! 

Con IX is the greatest, most powerful8-bit upgrade, with speed and 
capabilities that are so incredible it's bringing users back to CP/M! 

A structured programming language for ConlX extends CP/M SUBMIT 
capability. Adds conditionals, loops, subroutines, labels, nesting, 
interrupt processing, error traps, and debugging facilities. DeSign 
intricate menu systems and command-automation shells. Also includes 
a special source-code ·compiler" that provides string and numeric 
variables. An absolute mustfor CPIM power-users and developers! 

Over 25 utilities for ConlXwritten in the shell language, including 
hierarchical directories with overlay -adds pathname capability to 
existing software, interactive debugger, move/copyAink multiple files, 
print files with pagination, review disk files for deletion, unerase disk 
with stats, full-screen TYPE, and more. Source code included! 

A new Shareware version of the ConlX O.S. includes our regular 
distribution software less the Archiver, On-Line Manual, Menu source 
code, and some satellite utilities. ConlX Shareware is available through 
CHI for just the cost of the diskette and shipping, or on-line via many 
popular bulletin board systems. Register by purchasing regular Con IX. 

To reduce the cost for those who want to purchase only the ConlX O.S., 
we are offering the complete software package with documentation 
provided on disk. The disk manual has each chapter stored in individual 
files, excluding the Chapter Summary, Chapter Reference, and Index 
sections that come standard in our regular typeset manuals. 

That's right! Every 1 DOth order processed by our computer will be shipped with a 
Credit Certificate for the total purchase price or $100, whichever is lower. This 
credit may be used toward a future purchase from CHI, or may be r~deemed for 
cash within ninety (90) days of receipt. Your odds are an incredible 1 in 100! 
Offer applies only to private individuals and non-profit institutions ordering directly from CHI. Orders placed 
by PO or purchased for commerdal use are not eligible. To enter, certify eligibility by signing order form. 

ProductTrademarks -CP/M: Digital Research Inc., Con IX: Computer Helper Industries Inc., UNIX: AT&T Bell Labs. 



By Jim & Jack Dennon 
rnicroMethods, Inc. 

P.O. BoxG 
Warrenton, OR 97146 

ZRP/M2: Anticipating The Z280 
A New Z80 Emulator For PCjXTjAT Clones 

The new Z280 has definitely put some 
spark back into the CP/M world, but Zilog 
has withdrawn the chip. What to do? Read 
on as the Dennons describe their attempts to 
emulate the Z80 and the Z280 on a clone. 
(Where else?) 

I
f you boot your V20-based PC/XT 
compatible with PC RP 1M2 (it emu­
lates CP 1M on a clone), you can run 

most CP 1M programs. The ones that 
won't run usually contain 280 instruc­
tions, and the V20 supports only the 8080 
subset. 

Hardware & Software Solutions 
Our first solution for this problem 

was a hardware-oriented one based on 
Decmation's Blue Thunder card. With 
this board plugged into the PC bus, boot­
ing the Blue Thunder version of PC 
RP 1M2 brings up a 280 CP 1M 2.2 com­
patible system. 

Since a 280 is executing the code, the 
system is fast; and for computationally 
intensive applications, it remains the best 
solution. The disadvantages are: it's 
somewhat expensive, and it occupies an 
expansion slot. 

We were thinking about releasing a 
software 280 emulator-equipped version 
of PC RP 1M2 when Zilog announced the 
2280. The Z280 executes all the 280 in­
structions and more. And some of its 
more interesting 16-bit instructions map 
closely into 8088 instructions. 

So we decided to create a 2280 
emulator and surround it with a new 
version of PC RP 1M2. The result is a sys­
tem we call 2RP 1M2, which will boot on 
any PC/XT I AT clone (a clone with lots 
of memory). 

Decmation designed the emulator. 
There's no instruction decoder so the 
emulator simply uses the operation code 
as the high byte of the 16-bit offset of the 
instruction processor. We invented a 

multi-segment version of this scheme for 
the 2280. This architecture achieves 
speed at the expense of memory space. 

Unlike the Z80, which has an 8-bit 
I/O space, the 2280 has a 24-bit I/O 
space that maps easily down to the 16-bit 
I/O space of the 8088. We simply set the 
high order eight bits of the 24-bit port 
value to zero. On the 2280, the high 
order eight bits are provided by the I/O 
Page register. The 2280 clears the I/O 
Page register at reset. 

On-chip peripheral devices - a UART 
and a DMA controller, for example - oc-

cupy nonzero I/O Page locations. Our 
present emulator supports only I/O Page 
zero. That is, we map 2280 I/O page 
zero directly onto the 16-bit 8088 1/0 
space. 

On the IBM PC, the COM1 serial data 
register (for example) is located at I/O 
location 03F8H, so the code in Figure 1 is 
sufficient to read a character from the 
COM1 serial port. 

1/0 
Using this new I/O capability, we've 

written a ZRP 1M2 driver for Doug 

Figure 1 - Fetching A Character From A Port 

GSI -- Get COMl serial character. 
Exit A = char 

OlF803 GSI: LXI 
IN 
RET 

B,03F8H 
A,BC ED78 

C9 

Figure 2 - Kaypro To PC Null Modem Cable 

DB25S 

DB25P 

TO IBM PC RS-232 CONNECTOR 

Tx Rx RTS CTS DSR GND 

o 0@@@@ 
@@@@@ 

RI 

CABLE 

0@@@@ 
Tx Rx RTS CTS +5 GND DCD 

@@@@@@@@@@@@ 
DTR 

TO KAYPRO II RS-232 SERIAL DATA CONNECTOR 
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POOR MAN'S NETWORK 

ZRP/M ™ creates 
Now includes FREE i-user Database! 

Poor Man's Network is a true Local Area Network for CP/M and 
Z-system computers. Uses RS-232C or bidirectional parallel 
ports; no extra hardware to buy. Share floppy disks, hard disks, 
RAM disks, and printers. Remote drives are accessed just by 
specifying a network drive letter. Send screen messages with a 
single key-stroke. Z280® 

CP/M©2.2 compatible 
Not just a terminal program, Poor Man's Network is a loadable 
BIOS extension (takes 7K) that provides networking capabilities 
at minimum cost. Works with virtually all CP/M 2.2 (with or 
without ZCPRx) and Z-system computers, including 

IBM PC 
Kaypro, Televideo, Columbia, North Star, Apple II, Xerox, Big Board I & II, Pied Piper, 
S-100, Ampro, Nabu, Bondwell, Micro Mint, and others. Works with IBM PC when used 
with Micro Methods' RP/M or Z-RP/M. 

Special BOOS calls let you implement electronic messaging between computers. Free 
sample database, complete with Modula 2 source, illustrates how to write your own 
network programs and implement record locking. Write your own multi-user game or 
database, in any language that can make BOOS calls. 

ZRP/M is an operating system combined with a Z280 emula­
tor. Either standalone or with DOS present, ZRP/M provides 
the solid base of a genuine operating system reliably distinct 
from the facade created by an MSDOS interface. All 2.2 
system and CBIOS calls are supported, 56.5k TPA, file date 
and time stamping, fast virtual disk, iobyte redirection, ter­
minal emulation, color console display, auto relog, COM 
path, SAVE anywhere, single key phrase recall, built-in ac­
cess to DOS drives. SETDISK redefines a drive to any of over 
80 CP/M formats. System disk with manual $129. Shipping 
$5 ($10 nonUS) ::!C III 

Best of all is the $69-
price: still only • 

Many disk formats available, including 8" SSSD, Kaypro, IBM, Televideo, Apple, North 
Star, etc. Each disk contains Assembler source and hex drivers for all supported com­
puters. 50 page manual included. 

How to Order: We accept Visa, Mastercard, or money orders. No purchase orders or COOs. 
No personal cheques from outside Canada, please, as they take up to six weeks to clear. 
Phone orders accepted lOAM - 5 PM, Tues - Sat. Canadian residents please pay in 
Canadian dollars; others in US dollars. Price includes disk, manual, and first class 
postage. Ontario residents add provincial sales tax. If you can't download to your other 
computer, we can provide extra disks for $10 each. For overnight shipping by Federal 
Express to most major cities in North America, add $20. !. 118 SW First SI. • Box G 

Micro - Warrenton, OR 97146 
ANDERSO .... TECH .... O-PRODUCTS I .... C. 

947 Richmond Road, Dept C 
Ottawa, Ontario K2B 6R1 'Y1e"thods, Inc. (503)861-1765 

Telephone 613-722-0690 for more information or to order. 

Anderson's latest version of Poor Man's 
Network. Our network operates at 9600 
bps and connects a Kaypro II to an XT 
clone. Figure 2 is a diagram of the serial 
cable we use. 

Our earlier Poor Man's Network 
driver for the V20 version of PC RP /M2 
was limited to 4800 bps. The problem 
was that there's no 16-bit I/O directly 
available to the V20's 8080 emulator. To 
make the 16-bit I/O space accessible to 
8080 programs, we created an input and 
output redirection scheme based on the 
CP /M I/O-byte at location 0003H. 

Evidently, the redirection overhead 
limits performance. Under the Z280 
emulator there's no operating system 
overhead associated with doing input or 
output to a port, so in this unusual in­
stance the software-based emulator out­
runs the hardware-based emulator. 

Even though most IN and OUT in­
structions will execute correctly under 
the Z280 emulator, it's necessary in near­
ly all cases to modify and reassemble 
CP/M programs that do their own I/O. 
For example, with the I/O Page register 
set to 00, and the A register set to 42H, 
the 8080 instruction DB 66, or IN 66H, 

Registered trademarks: CP/M: Digital Research, ZCPR: R. Conn, Z-system: Echelon. 

will input to the A register, one byte 
from I/O location 004266H. The original 
contents of the A register provide bits 8 
through 15 of the port address. 

Zilog's corresponding rendition of the 
8080 OUT instruction is even less useful. 
With the same original register con­
figuration, the instruction D3 66, or OUT 
66H, will write the value 42H to I/O 
location 004266H! Evidently, these in­
structions are casualties of a grander 
scheme. 

Useful I/O instructions are the Z80 
type that now take port bits 0 through 15 
from register pair Be. Examples of these 
instructions appear in our Poor Man's 
Network driver for ZRP /M2. The driver 
will be included with Poor Man's Net­
work from Anderson Techno-Products. 

Our Z280 emulator presently has all 
the Z80 instructions operational and 
enough of the new Z280 instructions to 
support simple programs such as the 
network driver. 

Operating speed on a 4.77 MHz PC 
isn't spectacular, but it's usable. On a 
turbo PC the system has approximately 
the feel of a V20 system. The structure of 
the emulator is such that its speed is de-

pendent on the number of instructions 
implemented, so meaningful 
benchmarks can be run with the present 
system. 

Unlike the Hitachi 64180, which has a 
multiply instruction but not a divide, the 
Z280 has signed and unsigned 16-bit 
multiply and divide instructions. These 
operations are important to the perfor­
mance of servo systems such as those we 
use in our sawmill systems. 

The Future 
Our existing systems are based on 

either the 8085 or the Z80. If the Z280 ac­
tually becomes available, it should find a 
good market in the controls industry. 
The Beaverton Zilog rep says parts will 
be available by July. We were quoted $28 
in small quantity. Hope it's real. 

••• 
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Technical Tips 

FixingAutomatic Capitalization 
I was so impressed with Mark Boyd's 

"Automatic Capitalization" article in 
issue #34 that I bought FrL Modula-2 
and the Editor Toolbox. I made Mark's 
changes right away and dove in. 

A subtle bug in his modification trans­
forms "ReadWord" into "ReadWORD." 
Mark's code assumes that a symbol will 
consist entirely of lower-case letters. 
What's wrong with that assumption? It 
causes upper-case letters and digits (all 
valid symbol components) to be seen as 
delimiters of symbols. This means that 
"ReadWord" becomes two symbols, 
"ead" and "ord." The reserved word 
"ord" is then capitalized. 

To fix the problem, just expand the 
case in the scan procedure to include 
upper-case letters and digits. 

CASEchOF 

'a' .. 'z',' A' .. 'Z' ,'0' .. '9': 

Make the same change to the in­
itialization of symset in SCAN­
NER.MOD, and you've solved the 
problem. 

Bill Spees 
710 W. Main S1. #819 
Arlington, TX 76013 

More Noise 
With regard to the recent Technical 

Tips item on high frequency noise from a 
monitor: Last year, Inter-Noise 86, the 
annual conference of the Institute of 
Noise Control Engineering, published an 
article by David S. Gaunt of British IBM. 

He found that there are three noise 
sources: the switching power supply, the 
analog CRT card, and the CRT yoke. The 
analog card generated the most noise, 
while the CRT yoke generated the least. 

The worst offender on the analog card 
was the line output transformer along 
with a power transistor. (Editor's note: 

He's no doubt referring to the horizontal 
sweep transfor11Jer and its driver transistor.) 

The main transformer on the switch­
ing power supply also generated a lot of 
noise. After covering these components 
with acoustic chimneys (open, foam­
lined boxes), isolating them from the 
card, and attaching a plastic cover to the 
non-component side of the card, noise 
was reduced about 20 percent. 

Mike Fern 
Box 1105 
Covina, CA 91722 

Fix For Turbo C 
I agree with the comments made in 

the reviews of Borland's Turbo C in the 
Not-August issue (#37), but wish to pass 
on the details of a problem I had with it 
in the hope of saving others from falling 
into the trap. 

The atan2(y,x) function must be of 
much more use to engineers than 

programmers as it seems to be poorly 
coded, and untested, in several com­
pilers. Turbo C is one of them. 

I got my Turbo C early in June and 
found that this function failed for zero 
values of x. Microsoft C, Desmet without 
8087, and Greenhills C for the DSI-32 
handle it, while Turbo C, Desmet for the 
8087 (at least the version I have) and the 
C compiler in UNIX version 3 do not. 

I sent a note with the registration card 
describing how the function would hang 
up the system and got a prompt acknow­
ledgment from Borland. A few days later 
I received a complete replacement set of 
disks (still labeled Version 1.0) with the 
problem fixed. Could not ask for better 
support. 

Figure 1 has been useful for exercising 
the function in various compilers, show­
ing this and other problems. 

John S. Innes 
120 Macpherson S1. 
Cremorne, NSW 2090 
Australia 

Figure 1 - Program to Test ATAN2 Function 

#include <math.h> 
#include <stdio.h> 

main() 
{ 

double atan2(), x, y; 
int i; 
static double v[8] = {a, 1.0, 1.0, 1:0, 0, -1.0, -1.0, -1.0}; 

for(i = 0; i <-8; ++i) 
{ 

x. = v[ (i+2) %8]; 
Y = v[i]; 
printf("%d times PI/4 %.3f\n", i, atan2(y, x»; 
} 
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l'wl.p~itlSIEiEf);~:~plfJlltlsSI':i(j 
The Computer Dream Come True, Breathe Fusion! Here's Technology that's at the Tip of the Cutting Edge! 

INMOSTM TRANSPUTER MODULES 
Interface Card installs into your PC (or QL). Low Cost TDS: 7.5 MIPS-Multiprocessing up to 60 
MIPS! 1MB Hi-Speed Dram per Module. Cycle configuration linking, fully socketed 95mm x 75mm size. 

Wide range of Development Software: OCCAM 1 (PC Cross Compiler), Assembler, MPE Modular Forth. 
From Microway: OCCAM 2, Fortran, Pascal, C, TDS Environment & board units. 

The DOOR is OPEN into the Future of Computing! 
Contact us for a Cutting Edge TEK P AK of Bit by Bit Details .... 

ULTRATEK 
Quantum Computing 

Box 1280, Dover, NJ 07801 

Call: (201) 328-8846 Technical Info & Assistance - -
Telex: 9102500026 

QLine BBS: 328-2919 Compuserve ID # 76625,2214 

EVER PROGRAM ON A SILVER PLATTER?? 
How much would you expect to pay for a 32 bit MC 68000 computer that's a mainframe condensed down into a 
keyboard? Thousands, right? No, just several hundred! But that's actually our price! !! The most powerful com­
puter money can ever buy is now the most inexpensive computer money can buy! !! So don't buy the name! Buy 
the power!! The power is NOT in the name! 

If you had the opportunity to work in a research laboratory amongst Machine Code ROM Designers, 
VAX & UNIX wizards, designing an MC 68000 architecture computer that's 2nd to none ... 

Just what would you come up with?? And what would you finally call it?? 

Well It's Already Been Done!! 
They Called It The QL For The Quantum Leap That It Is!! 

Absolutely a Quantum Leap beyond what you know & use - and it's truly like Programming on a Silver Platter!! 
The QL Desktop Minicomputer: Designed by SRL Labs, manufactured by Samsung. An absolute Quantum Leap 
beyond all the rest! The phenomenal open architecture QDOS is a dimension beyond. It works from the protected 
mode, has Virtual Memory RAM, Multitasking Job Control, Multiuser Networking. It'll Cache Files into unused 
Memory and create! delete Directories Automatically! Even allows File Names up to 36 characters long! Everything 
is built into ROM here: QDOS, Networking, Windowing, & 32 Bit Turbo SuperBasic, all in a totally concurrent 
non-destructive environment. Unlimited quantities & lengths allowed with: Variables, Program Lines, CONsoles & 
Buffers. Dynamic non-destructive virtual RAM Disking & Networking buffers too! Even a System Variables Brain 
Page Screen! Built-in DCE & DTE Serial Ports. 68020 and Transputer parallel processing upgrades are now 
available too. 

Language Environments: 
Metacomco's "C", LISP, BCPL, 68000 Assembler, APL, Development Kits. Prospero's Pro Pascal & Pro Fortran 
77. Digital Precision's Forth-83. QJUMP's 65C02 or 8048 Cross Assembly ROMs. Everything generates native 68000 
Binary Code. ROM Firmware & Software Package is now available which will even bring it up in CPM! 

Imagine working with a 32 bit Turbo SuperBasic that out-structures Turbo Pascal, in an interpret or always present 
with QDOS, all concurrently running in a built-in UNIX-like multitasking job controlled environment with access to 
360 fully channeled windows, devices & files by EACH job! 3 Major Compilers exist for the SuperBasic source 
alone! TURBO, SUPERCHARGE, QLIBERA TOR! The compiled Super Basic code or ANY other language will 
multitask and control with QDOS and SuperBasic. The list of ALL the Superior Features would fill this entire 
publication! 

The QL comes bundled WITH PSION Integrated Word Processor, Spreadsheet, Database and Presentation Graphics 
Programs. PLUS: Our FREEWARE Demos & Utilities with all purchases! Add $12 shipping. and handling. 
INMOS is registered to Inmos. Where Innovation Reigns Supreme! 
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No Headline 

By 

THIS PAGE INTENTIONALLY LEFT BLANK 

Editor's note: This blank page was sent to us 
by Nothing On Pages (NaP), a memberless 
society whose unpublished goal is the preserva­
tion of the blank page. 

After receiving this very nice blank page, I 
visited the society (based in a community which 
will, no doubt, remain nameless) but failed to 
get more than a blank stare from the missing 
receptionist. However, after a little poking 
around, I located a Mr. M. T. Page, a forgettable 
little man with no title. 

"It used to be that we didn't do much here at 
Nap. After all, it wasn't until recently that 
anyone realized the significance of the blank 
page. 

"Printers used to feel that a blank page lack­
ed something. It wasn't until manuals became 
commonplace and people began seeing our 
motto: 'This Page Intentionally Left Blank' that 
public awareness picked up. Otherwise, the 
craft of printing blank pages (a craft which, I 
must say, predates Gutenberg) might have died 
out. 

"Of course now people realize the contribu­
tion that blank pages make." 

"Like?" -
"Well, there's a special difference that makes 

a blank page stand out. Imagine a full-page ad 
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which is entirely blank. Think of the impact. 
"And, imagine that same blank page in full 

color. Wow! 
"Also, if a subject's very important, it makes 

perfect sense to print nothing about it at all (on 
as many pages as seem appropriate). That way 
there's no chance of misinterpretation." 

"Any Problems?" 
"Our biggest problem has been readers. They 

expect something to read everywhere they look 
- bank buildings, billboards, hamburger wrap­
pers, blimps, computer screens ... Otherwise 
they're bored. Stick these people out in the 
woods and within minutes they're carving their 
names into trees. It's no doubt a hangover of the 
early literacy drives. 

"On the other hand, curiously enough, we've 
had no problems at all with business execu­
tives." 

For excellent coverage of the blank page, its 
past, its present, and its future, get: 

Between The Blank Sheets 
By Wood E. Pulp 
Director Of Sales 
LeBlanc Paper Company 
300 pps. 



ISSUE #1 (8/81) 
Power Supply 
RAM Protection 
Video Wiggle 
1f2 PFM..PRN 
16 pages . 

ISSUE #2 (10/81) 
Parallel Print Driver 
Drive Motor Control 
Shugart Jumpers 
~'W~~p~~rage Above PFM 

16 pages 

ISSUE #3 (12/81) 
4 MHz Mods 

~~~i~~~~~t~~dem 7 
Reverse Video Cursor 
FORTHwords Begins 
16 pages. . 

ISSUE #4 (2/82) 
Keyboard Translation 
More 4 MHz Mods 
Modems, Lync, and SlOs 
Undoing CPIM ERASE 
Keyboard Encoder 
20 pages 

ISSUE #5 (4/82) 
Word Processing 
Two Great Spells 
Two Text Editors 
Double Density Review 
Scribble, A Formatter 
20 pages 

ISSUE #6 (6/82) 
BBI EPROM Programmer 
Customize Your Chars 
Double Density Update 
Terminal In FORTH 
24 pages 

ISSUE #7 (8/82) 
6 Reviews Of C 
Adding 6K of RAM 
Viewing 50 Hz 
On Your Own Begins 
24 pages 

Issue #8 (10/82) 

SOLD OUT 

ISSUE #9 (12182) 
BBII EPROM Program 
Relocating Your CPIM 
Serial Print Driver 
BiS Board I Fixes 
Bnnging Up WordStar 
Cheap RAM Disk 
32 pages 

Issue #10 (2/83) 
SOLD OUT 

Issue #11 (4/83) 

SOLD OUT 

ISSUE #ll (6/83) 
256K for BBI 

~~~~:If Up BBII 

Look at Words tar 
Double Sided Drives for BBI 
Packet Radio 
5MHz for Kaypro 
40 pages 

ISSUE #13 (8/83) 
CPIM Disk Directory 
More 256K for BBI 
Mini Front Panel 
Cheap Fast Modem 
Nevaaa COBOL Review 
BBI Printer Interface 
Kaypro Reverse Video Mod 
44 pages 

ISSUE #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 #15 (ll/83) 
Screen Dump Usting 
Fixing Serial Ports 

~~Am!(: 1:~'{~~~r~e ins 
Upgrading Kaypro IY to 4 
Upgrading Kaypro 4 to 8 
48 pages 

ISSUE #16 (2/84) 
Xerox 820 Column Restarts 
BBI Double Density 
BBII 5" 18" Interface Fix 
Kaypro ZCPR Patch 
Adding Joystick To Color Graphics 
Recovering Text From Memory 
52 pages 

ISSUE #17 (4/84) 

~~J\~lltnit~kizer 
Kaypro Morse Code Interface 
68000-Based System Review 
Inside CPIM 86 . 
56 pages 

ISSUE #18 (6/84) 
Kaypro EPROM Programmer 
1/0 Byte: A Primer 

~:~~{~rO~~!~1fellnterface 
Business COBOL 
60 pages 

ISSUE #19 (8/84) 
Adding Winchester To BBII 
6 MHz On The BBI 
Bulletin Boards 
Track Buffering On . Slicer 
4 MHz For The 820-1 
64 pages 

Is Tta.ere)i1\..Gap 
In Your><Info? 
Fill in your back issues 

of Micro C today 

ISSUE #20 (10/84) 
HSC 68000 Co-Processor 
DynaDisk For The BBII 
Serial Printer On BBI Sans S10 
Cheap & Dirty Talker For Kaypro 
Extended 8" Single Density 
72 pages 

ISSUE #21 (12/84) 
Analo~ To Digitallnteriace 
Installing Turbo Pascal 
Low Intensity BBI Video 
Turbo Pascal, The Early Days 
80 pages 

ISSUE #22 (2/85) 

~~~~d 8b~~e:~0~ f:lth~-~TD Bus 
Reviews Of 256K RAM Expansion 
In The Public Domain Begms 
88 pages 

ISSUE #23 (4/85) 
Automatic Disk Relogging 
Interrupt Driven SerIal PrInter 
Low Cost EPROM Eraser 
Smart Video Controller 
Review: MicroSphere RAM Disk 
Future Tense Begins 
86 pages 

ISSUE #24 (6/85) 
C'ing Into Turbo Pascal 
8" Drives On the Kaypro 
48 Unes On a BBI 
68000 Versus 8Ox86 
Soldering: The First Steps 
88 pages 

ISSUE #25 (8/85) 
Why I Wrote A Debugger 
The 32-Bit Super Chigs 
~~fui::,wng The 32 32 

RS-232C: The Interface 
104 pages 

ISSUE #26 (10/85) 
Inside ZCPR3 
Two Megabytes On DSI-32 
SOGIV 

ifs_6~sr~ %~~~bli~i~~main 
Graphics In Turbo Pascal 
104 pages 

Issue #27 (12/85) 

SOLD OUT 

ISSUE #28 (2/86) 
Pascal Runoff Winners 
Rescuing Lost Text From Memory 
Introduction To Modula-2 
First Look At Amiga 
Inside The PC 
104 pages 

ISSUE #29 (4/86) 
Speeding Up Your XT 
Importin~ Systems From Taiwan 
Prototypmg In C 
C Interpreters Reviewed 
Benchmarking The PCs 
104 pages 

ISSUE #30 (6/86) 
PROLOG On The PC 
Expert Systems 
Logic Programming 
Building Your Own Logic Analyzer 
256 K RAM For Your 83 Kaypro . 
PC-DOS For Non-Clones 
104 pages 

ISSUE #31 (8/86) 
RAM Resident PC Speedup 
Practical Programming In Modula-2 
Unblinking The PC's Blinkin' Cursor 
Game Theory In PROLOG and C 
104 pages 

ISSUE #32 (10/86) 
Public Domain 32000: 

Hardware and Software 
Writing A Printer Driver For MS-DOS 
Recover A Directory By 

Reading & Writing Disk Sectors' 
96 pages 

ISSUE #33 (12/86) 

CF~~r~Il~~~;~tper Motors 

Introduction To Fractals 
The Secrets Of MS-DOS, From 

Boots To Device Drivers 

P~ii~~ ¢~r~~t J~s~le System 
96 pages 

ISSUE #34 (2187) 
Designing With The 80386 
Build A Simple Oscilloscope 
A Cheap 68000 Operating System 
A Concurrent Operating System 
Recovering Directories And FATs 
96 pages 

ISSUE #35 (4/87) 
Building An 8-channel Temperature 

scanner 
Designing an Expert System 
Teaching Your PC To Beep 
Who's Making Great Hard Drives? 
Learning Assembly Language 
96 pages 

ISSUE #36 (6/87) 
Build A Midi Interface For Your PC 
Designing A Database, Part 2 

~!~k~P;V?e~ T8r~~_DOS Vs 3.X 
Digital To Analog Conversion, A 

Designer's View 
96 pages 

ISSUE #37 (9/87) 
Desktop Publishing On A PC 
Build Your Own Hi-Res Graphics 

Scanner For $6.00, Part 1 
Designing A Database, Part 3 
Controlling AC Power From Your PC 
Expanded Memory On The PClXT/AT 
U~~d~k~ble Power Supply For 

96 pages 
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MS-DOS UTILITIES 
Welcome to public domain software for MS-DOS. This is software that the Micro 

C staff (and readefs) have found we can't do without. 
We've written some of the software ourselves, the rest has been carefully 

selected from the thousands of public domain and shareware programs in the 
Micro C library. We think you'll enjoy these special programs as much as we have. 

A vailable in 2 formats: 
360K MS-DOS (5%") .....•......•.....•.....•......••....••. $8.00 each ppd. 
nOK MS-DOS (3W') .........••.................•.......•... $8.00 each ppd. 
Micro Cornucopia Subscriber (U.S. only) Special Rate. . . . . . . . . .. $6.00 each ppd. 

#MSl 
Essential Utilities 

This is it-the essential utilities disk for copying, transferring, viewing, squeez­
ing, unsqueezing,finding, and organizing files. 

SWEEP allows wildcard tagging and mass file copying, jumps, relogs drives, 
and lots more. 

LU, LDIR-A complete Novosielski library utility, LU creates a library file of 
files. 

WHEREIS-This is one of the niftiest 2K programs in the public domain. Lets 
you find files in subdirectories. Very handy for keeping track of those files that try 
to get lost. 

SQUEEZEJUNSQUEEZE-Complete file squeezing and unsqueezing utlities let 
you conserve disk space. 

WASH-Forerunner of SWEEP, WASH is a menu-driven file utility that views 
files very quickly. It isn't as flexible as SWEEP, but it's faster. 

LS-Written in C (includes source), LS is a UNIX-style directory program writ­
ten by R. Edward Nather. 

BACKSCRL-A bi-directional scrolling utility, BACKSCRL buffers screen 
scrolling so you can recall with a few simple keystrokes data that's been saved 
from the screen. Read BACKSCRL.DOC for a thorough explanation of setup. 

#MS2 
Cheap Assembler 

Disassembler, RAMdisk 

CHASM-Written by David Whitman, CHASM is a subset of MASM and fits in­
to 64K. It's good for writing short subroutines to call from BASIC, or for just learn­
ing 8088 assembly-language. 

It allows you to define labels, but doesn't support macros. 
ASMGEN-A disassembler written by J. Gerbach and J. Damke, ASMGEN will 

generate 8086, 87, or 88 code. It's MASM-compatible, and output can be directed to 
the console or to a disk file. Handles up to 64K files. Includes a long doc file. 

MEMBRAIN-Creates a file named 'MEMBRAIN.SYS', a DOS device driver for a 
RAM disk drive. 

FSPOOL-This neat little program redirects output to a diskfile. Very handy for 
creating a file from DEBUG. 

UNWS-A menu-driven BIT7 of the DOS world. Resets bit 7 (which has been set 
high in some characters in WORDSTAR), turning your WORDSTAR doc files into 

standard ASCII files. 
DEBUG.DOC-A file of tips on using DEBUG. Good for the beginner. 

·.ASM-These source files for SDIR, RAMDISK. and UNWS will 
really help you get your feet wet in assembly language 

programming. Or if you already know the ropes, you 
can improve these programs. 

#MS5 
Util, ST, PC-WINDOW, Z 

Z.EXE--Move about hard disk directories; 
PROTECT-Make sure that your .exe and .com files cannot 

be erased by the erase command. 
UTlL-moves files between subdirectories, sorts directories, 

redefines the keyboard, lets you type directly to your printer, pipes 
output, and lots more. 

PCWINDOW-A semi-sidekick, PCWINDOW combines notepads, 
multiple timers, ASCII reference code and other features. 

DOSEDIT-A simple editor for DOS commands. 



#MS15 
Utilities 

Here are utilities to make your life more efficient. 
DESKMATE is a 'Sidekick' lookalike with notepad, calculator, calendar, 

and access to DOS commands. 
EASY-ZAP, a disk inspector, will allow you to examine and modify 

sectors. It works on hard disks as well as floppies. 
UNERASE is the essential utility to save you from your own 

recklessness. If you've unintentionally erased a file, UNERASE will undo 
the da,?age. Handy. 

#MS22 
Dynamite Utilities 

We've included some genuine gems on this disk. 
V20-8O-CP/M emulator software which enables IBM PC compatibles (Le. 

personal clones) equipped with the NEC V20 CPU (See Micro C Issue No. 29 
for details) to run BOOO-coded CP/M programs. 
UST-A dynamite TYPE lookalike (the best we've used), with line up, line 
down, page up, and page down in 16 variable colors. 

SPEEDUP speeds up and quiets your drive by changing the step rate 
from 8 milliseconds to 4 milliseconds. 

TURBO HELP-A memory resident help facility to help you learn (and 
use) TURBO Pascal. It's ready at a keystroke in an attractive window. 

INUNER-Translates your assembler mnemonics into TURBO Pascal 
inline code. Written in Turbo Pascal; includes source. 

LASTCOM-TURBO Resident program to save your last 10 MS-DOS 
commands. Includes source. 

The SECRET Group (MD, CD, and RD)-lets you make, remove and find 
secret files. 

#MS25 
Ultra Utilities 

The three Ultra Utilities programs will allow you to map disks, unerase 
files, format non-standard disk, interrogate sectors, and much, much more. 

This is a very useful set of utilities (a poor man's NORTON). Many 
hours of work and frustration can be avoided by learning them, so have 
at it. 

#MS27 
System Primer 

We think this disk will satisfy at least some of your curiosity about 
MS-DOS systems programming. We've included lots of assembler 
source code, so dig in. . 

SCAV finds and marks bad blocks on.both floppies and hard disks. 
WHEREIS finds files anywhere within a directory structure. 
DIAGS-Special serial, parallel, and video diagnostics for the Pc. 

Use this excellent program to explore your system. 
ASYNC-Loadable asynchronous device driver for MS-DOS. 
LPTX intercepts BIOS interrupt 17, the line printer interrupt. It 

redirects the output of LPTl, LPT2, or LPT3 to a disk file. All three may 
be active at the same time. 

DOS1, ROLLDOS1 & 2, DRIVER & DRIVER1-Stop wondering how 
device drivers really work and explore these tutorials. Good examples 
of character device drivers and de-bugging techniques. 

STUFIT stuffs your least used files into the inner tracks of the disk. 
This frees the outer tracks for work space and speeds access times 
considerably. 

Order today from: 
MICRO CORNUCOPIA 

#MS36 
General Utilities 

BATMAKER helps create .BAT files. Perfect when using FIND on all 
.TXT files, for instance. Very handy. 

BWVID lets you see what is happening on the screen when you have 
a color graphics card (CGA) and a monochrome monitor. 

CEO is called a Command line EDitor but it's far, far more than that. 
Includes macro definitions, control of DEBUG, repeating and editing of 
previous commands, etc. 

DEBUG.DOC is a simple but very handy quick reference guide to 
DEBUG. 

EXPAND and SHRINK are detab and entab utilities. 
PC-STAT-Reports system information-memory available, drive 

status, etc. 
PC-TEST is similar to Norton's speed test, but its test takes longer 

and it doesn't report such wildly optimistic speed figures. 
POPALARM is really neat. It's a memory resident alarm clock that 

reminds you to do what you'd otherwise prefer to forget. 
RECALL remembers the last 50 DOS commands. Commands may be 

edited and/or reexecuted. 
REMIND-This is a daily black-book that stores its data on disk. 
SCR·. "-Utilities for creating batch files which incorporate screen 

images. This is a great extension to MS-DOS batch capabilities. 
FILTERS-The remaining files are classics from the Software Tools 

book. One of the real attractions of these filters is that they come with 
assembly language source. 

#MS37 
Disk Utilities 

COVER prints out directories in compressed format to be pasted on 
floppies. 

CRC67-Finally, an MS-DOS cyclic redundancy checker (CRq that 
works (Fast!). Checks CRC values for files against a previously 
recorded list of CRC's. 

DISKORA Y checks floppy rotation speed and allows stepping of the 
head. 

DISKPARK parks the heads of all hard disks in your system using 
the innermost track. 

DISKWIPE-Be careful. This completely erases a disk, including the 
forma tting. 

FDATE allows editing of the time and date stamp on DOS files. 
FILES-A very complete directory program. 
MOVE2-Intelligent COPY routine. 
REFRESH rerecords data on a disk. It does 12 retries on reads and 2 

on writes so it may be able to recover those "bad" sectors. 
SDIR-Version 5.0 of the super directory program. 
SST-Just what every busy hard disk needs. SST reorganizes files 

into contiguous sectors on the disk. This really speeds up disk accesses. 
TIMEPARK parks the heads on a running hard disk after a user 

specified amount of time without accesses. 
WD ... ·-Everything you always wanted to know about Western 

Digital's WD1002S-WX2 hard disk controller. Also information on 
optimizing its performance with the Seagate ST225 drive. 

WHEREII searches for one or more files through all the directories 
on a specified drive. Supports wild-cards. 

For Technical Help: 
(503) 382-8048 (9 a.m.-noon, PST, M-F). 
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I TIDBITS 

By Gary Entsminger 
1912 Haussler Dr. 
Davis, CA 95616 

AI, Statistics, & 
Benchmarking The Turbos 

Gary reports on his favorite subject, AI. Then 
when you add statistics, the results can be highly in­
teresting, if not highly calculating. 

I
n April, 1985, AT&T Bell Laboratories spon­
sored a workshop on artificial intelligence 
and statistics which attracted the leaders of 
this new interdisciplinary field. 
Artificial Intelligence & Statistics is the. 400-

plus page collection of 17 papers presented at 
the workshop on subjects editor William Gale 
(of AT&T Bell Laboratories) neatly divid"es into 
six categories-

• uncertainty propagation 
• clustering and learning 
• expert systems 

environments for supporting statistical 
strategy 

• knowledge acquisition 
• strategy 

In his introduction to the book, Gale focuses 
on one of the central problems in statistics: 

"We need to make statistical strategy avail­
able to more people to prevent misuse of statisti­
cal packages. Current packages provide excel­
lent numerical "processing, but the user is 
responsible for determining whether the 
processing is appropriate, and what the results 
mean. Statistical strategy is simply missing from 
kurrent statistical] packages." " 

Although few programmers have attempted 
to develop this kind of statistical strategy on a 
commercial level, I believe this is an ideal op­
portunity for AI programmers' to show their 
stuff. 

We can describe statistical strategies in flow 
charts, in trees, and with rules and conditions. If 
you're hazy about these concepts, glance back to 
"Expert System" in Micro C issue #35 and the 
PC Diagnosis problem. 

Using a simple inference engine like the one 
in issue #35, we can program an expert statisti­
cal system by simply changing the knowledge 

domain (or rules) to cover statistical strategy in­
stead of PC problems. 

So, a statistical rule might take the form: 

Statistical test{Kruskal-Wallis):­
We're looking for differences, 
The differences are between means, 
We have more than 2 samples, 
Our distribution isn't normal (i.e., 
non-parametric). 

If you're interested in knowing more about 
the state of statistical research, check out this 
collection of papers published by Addison-Wes­
ley. 

If you want to know more about applying ex­
pert system technology to this and other 
problems, write or call me in Davis. 

Benchmarking The Turbos 
For years now (six to be exact), Micro C'ers 

have enthusiastically expressed their interest in 
benchmarking by consistently sending us the 
most mail after we've tested the speed of a 

" group of computers or compilers. 
And over the years, while it's been cus­

tomary for the reviewers of most mainstream 
magazines and journals to use a standard test 
like the sieve (which has in turn led to the now 
old joke that some compilers are optimized for 
the sieve), it's been just as customary for Micro C 
reviewers to use nonstandard tests. 

Actually, we don't select nonstandard tests to 
be ornery, but to be practical and to have fun. So 
don't get me wrong - I definitely support and 
feel that standard tests are important (perhaps 
the most important tests). But, as usual, I've 
been having some fun solving a practical 
problem and have come up with some, well, in­
teresting results from some of my recent 
benchmarking. 

Here's the story. 
I've been writing a statistical expert system 

(along with Mollie Messimer at the University 
of Virginia) with "micro einstein," an expert 
development system from Acquired Intelligence 
(my company), and I needed to write some real­
ly fast statistical functions. 
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Although the 
mean IS 

undoubtedly the 
most commonly 
used. statistic,. it 
doesn't even begin 
to tell the complete 
story about a 
sample. Radically 
different 
distributions of data 
points might have 
identical means. 

I wrote "micro einstein" in PROLOG, 
so I felt it logical to try to write my stati~­
tical functions in PROLOG as well. I real­
ized the suspicious logic that accom­
panied my choice (PROLOG has been 
described by one of its designers as a 
"non-numerical programming 
language"), but I was feeling smart (little 
did I know) and wanted to see how long 
it would take for logic and human fallacy 
to become totally entangled. 

I wrote the little piece of code in 
Figure 1 to find the mean, variance, and 
standard deviation of a file of data 

(continued next page) 

Figure 1 - Statistics in PROLOG 

DOMAINS 
real_list=real* 

DATABASE 
answer (real) 
answer2(real) 
data(integer,real_list) 

PREDICATES 
main 
process (real_list) 
process2(real_list) 
mean (real_list, real, integer) 
sd(real_list,real, real, integer) 

CLAUSES 

main:-
write ("Enter file that contains data."), 
readln(Filename), 
consult(Filename), 
data (1, List) , 
process (List) , 
process2(List) . 

/* Pass the list to a function */ 
/* for processing. */ 

process (List) :­
write (" Start") , 
N=O, 

/* This function sets up for the mean.*/ 
/* Start timing. */ 

S=O, 
mean (List, S, N) , 
answer(Mean), 
write(Mean),nl. 

process2(List) :­
answer (Mean) , 
sd(List,Mean,O,O), 
answer2 (Var) , 
write (Var) , nl, 
Sdev = sqrt(Var), 
write (Sdev) . 

mean([HIT],S,N) :­
Y=H+S, 
N2=N+l, 
mean(T,Y,N2) . 

mean ( [] , S, N) :-
Z=S/N, 
assert(answer(Z» . 

/* Pass the list & variables to mean.*/ 
/* Get the answer from storage. */ 

/* Set up to calculate variance & */ 
/* sd. */ 
/* Pass list and mean (which we */ 
/* use to calculate the vari & sd.*/ 
/* Get variance from storage. */ 
/* Find sd (sqrt of variance) . */ 

/* Find the mean recursively. */ 

/* Store the result in a db. */ 

sd([HIT],Mean,Squares,N) : /* Find vari/sd recursively. */ 
Dev = Mean - H, 
Square = Dev * Dev, 
NewSquares = Squares + Square, 
N2 = N + 1, 
sd(T,Mean,NewSquares,N2) . 

sd([],Mean,Squares,N2) :­
Var = Squares/(N2-1), 
assert(answer2(Var» . 

GOAL 
main. 
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r----~~-----~ 

I Now the FULL source code for TURBO Pascal is avai lable for the IBH-PCI I 
WHAT, you are still tryJng to debug without source·code? But why? Source 
Code Generators (SCG~s) prov1de completely commented and labeled ASCII I 

I ::~scea::I::a:~:::le C::rbeth:d1f::~0::ngas:::db:::s:and UN'~T:R:T;::~dest thing I I 
ever did see ••• " 

TURBO Pascal (IBM-PC)* ••••••••• $ 67.50 Pournelle, BYTE 

I -- TURBO Pascal (Z-80)* ••••••••••• $ 45.00 
-- CP/M 2.2 ••••••••••••••••••••••• $ 45.00 "I have seen the I 
-- CP/M 3 $ 75 00 orJgJ nal source and 

I 
-- *. A fas~·:;;;~bi;;·;;·;~~i~~;~·freel • yours fa much betterl" 

Anonymous, OG VI 
The following are general purpose disassemblers: I 

I Masterful Disassembler (Z-80) .. $ 45.00 J I 

-- UNREL (relocatable files) (8080) $. 45.00 ~ I 
I ~~~~~/~~:~~------;~;;;;~;/~:~~;~~--~--;:;~- I 

expi res /-:::- -- -- Total $=== 0 "the Code Bueteul" I All p"due, •• ,. full y gua, •• ' •• d. Dj.k f.,ma'. ." ( ). 5" (, yp. ). 

I =:.~~~:..~~~-~~:~-~~-~-":-~-~~~~-~~~~!~~~~- I 
CP/M and TURBO Pascal nre trademarks of DJgita] Research & Borland Int. .. ... .-J..,. __ JfIJJ1IE1lDEJ!J1J1111J1;Jf .............. 

Figure 2 - Statistics in C 

#include <stdio.h> 
void stat (double *list); 

maine) 
{ 

double list[7000); 
double i; 

for(i = 0; i < 7000; i++) /* Create a list to process. */ 
list[i)=i + 1; 
stat(list); /* Pass the list to stat function.*/ 

void stat(double *list) 
int i, c; 
double x,z,dev,square,squares,var,sd; 

double sqrt(double sd); 
x = squares = 0; 

puts ("Start") ; 

for(i = 0; i < 7000; i++){ 
x = list[i) + x; 

/* Start timing. 
/* Read array elements. 

*/ 
*/ 

z xli; 
printf("%f\n",z); 

/* Mean = sum of list/count. */ 

/* Calculate variance. */ 
for(i = 0; i < 7000; i++){ 

dev = z - list[i); 
square = dev * dev; 
squares = squares + square; 

var = squares/(i-l); 
printf ("%f\n", var) ; 
sd = sqrt (var) ; 
printf("%f\n",sd); 

/* Find sd. 
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(continued from page 85) 

points. 
For those of you a little hazy about 

statistics - the mean or central tendency 
is an impressively useful statistic used in 
a variety of fields: the sciences (for statis­
tical inferences and as the basis for more 
sophisticated statistical inferences); in 
sports (batting averages, shooting per­
centages, betting odds, etc.); in govern­
ment, in business, etc. It's also sometimes 
considered a descriptive statistic of loca­
tion (Le., what's the position of a sample 
along a giv~n dimension representing a 
variable). 

Although the mean is undoubtedly 
the most commonly used statistic, it 
doesn't even begin to tell the complete 
story about a sample. Radically different 
distributions of data points might have 
identical means. 

The most common next way to add 
more to the story is to weight each item 
by its distance from the center (or mean) 
of the distribution. 

The variance and especially the stand­
ard deviation are statistics to help us add 
to our description of the shape of a fre­
quency distribution. 

For more information about these and 
other more complex statistical tests, 
check out my reference to Bradley. 

So, back to the code in Figure 1, writ­
ten in Turbo PROLOG, which uses recur­
sion and PROLOG's built-in linked list to 
calculate these simple statistics. It's very 
fast, calculating the mean of 7000 real 
numbers (data points) in 2.5 seconds on 
a PC-Tech X16B (8 MHz, 80186 CPU, no 
math co-processor). 

I thought this was pretty fast, but I 
wasn't sure how fast, so I decided to 
write a real-processor in C (see Figure 2). 
After trying different approaches to han­
dling the data, I decided that arrays were 
fastest. And to keep things simple, I had 
the program generate a list of the first 
7000 integers and store them in the array 
for processing. I started timing the cal­
culation after the array had been passed 
to the stat function (notice "start"). 

The results were surprising. It took 
Turbo C 4.4 seconds (on the same com­
puter, same time of day) to find the 
mean (of 7000 reals), and 18.2 seconds to 
find the mean, variance, and standard 
deviation. Turbo PROLOG calculates the 
mean, variance, and standard deviation 
of 7000 reals in 9.1 seconds. 

Very interesting, I thought. Very 
surprising, said Mike FlC?yd (PROLOG 
whiz) at Borland International. Highly 
irrational, said a number of C program-



mers at SOG VI. 
So, I went back to the drawing board, 

tried different code and different 
memory models and optimization tech­
niques, but I could write nothing that 
was faster. So, before I complete my 
story (there's one more surprise), let me 
urge you to send in your fastest C code. 
If you're computing on a fast 10 MHz 
(80286-based) AT, your time to beat is 
about 2.6 seconds for the mean (the time 
my C code took on Mike's computer). 
The PROLOG code gets well under 2 
seconds on that machine. 

But back to the story. I'm easily con­
vinced that I'm not an expert C program­
mer so I could be overlooking something. 
But I am at least a fair Pascal program­
mer so I thought I'd look for my flaws 
with another Borland compiler, Turbo 
Pascal. My fastest Pascal code is in 
Figure 3. 

The results - 1.3 seconds for the mean, 
4.8 seconds for the mean, variance, and 
standard deviation. 

What does this mean? We're looking 
into it (via a little disassembly); I'll get 
back to you. 

Meanwhile, send us your fast code 
and ideas (fast or slow) about compilers. 

And that, friends, is Tidbits. 
Half-Step Toodle-Loo. 

References 
Bradley, J. & J. McClelland. Basic 

Statistical Concepts, 1978. Scott, Foresman, 
and Co. 

Gale, W.(ed). Artificial Intelligence & 
Statistics, 1986. Addison Wesley. 
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Figure 3 - Statistics in Pascal 

program stat; 

type 

L = array[l .. 7000] of real; 

var 

I : integer; 
List : L; 
X, Z,Dev,Square, Squares,Vari,Sd real; 

begin 

For I := 1 to 7000 do 
List[I] .- I; 

{ Create a list to process. } 

X := 0; 
Squares .- 0; 
Dev := 0; 

Writeln('start'); Start timing. 

For I := 1 to 7000 do 
X := X + List[I]; 

Read array elements. 

Z := X/I; 
writeln(Z); 

{ Find mean. 

For I := 1 to 7000 do 
begin 

{ Calculate variance. 

Dev := Z - List[I); 
Square := Dev * Dev; 
Squares .- Squares + Square; 

end; 

Vari := Squares/(I - 1); 
writeln(Vari); 
Sd := sqrt(Vari); { Find sd. 
writeln (Sd) ; 

end. 

Figure 4 - Benchmarking The Turbos 

Turbo C 
Turbo Pascal 
Turbo PROLOG 

Compile/Link 
4.7/15.0 

*2.2 
3.B/10.5 

Size 
20K 
12K 
41K 

* Turbo Pascal compiles to . COM. 

Execute 
1B.2 sec 

4.B sec 
9.1 sec 

Turbo PROLOG & C compile/Link to .EXE. 

All three compilers were tested on an BMHz (B01B6 CPU) PC 
Tech X16B, using an Seagate ST225 hard disk. 
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We Dare You 
To Abuse This Board 

Announcing The SLV40-XT Turbo 

A Reliable PC/XT Compatible 
For The 

Corner Stone of Your Products 
• Small Board Size (4-1/4" By 9-114"), 

Four Layer 
• High Integration - Composed of just 

15 Low Power CMOS ICS 
• NEC's 8 MHZ V40 
• One Megabyte of Zero Wait State RAM 
• Up to 64K of ROM 
• 8087 Co-Processor Socket 
• Customized Serial Port 

. • Standard Keyboard Connector 
• Board Simply Plugs Into PC Bus or 

Slicer's Eight Slot Bus Board 
o Slicer's Own Bios, Source Code Included 
• Ideal For Tough Industrial, OEM and 

Portable Applications 
• American Made and Fully Supported 

by Slicer 

SLY40-XT: 
OK 
256K 
1 MEG 

$300.00 
$350.00 
$480.00 

Eight Slot Bus Board: Call 

Ask About Our Complete Line of Computer 
Products and Accessories! 

MasterCard. Visa. Check. Money Order. or C.O.D. 
Allow four weeks for delivery. 
Prices subject to change without notice. 

NOTE NEW ADDRESS & PHONE NO. 

SLICERTM 
Slicer Computers Inc. 
3450 Snelling Ave. So. 
Minneapolis, MN 55406 
612/724·2710 
Telex 501357 
SLICER UD 

PC and XT Are Trademarks of International Business Machines 
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AROUND THE BEND 
(continued from page 2) 

I called Microscience and explained I had a very. new and 
very dead 725. The voice on the other end of the line asked: 

''Where'd you get it?" 
"From you." 
"No, I mean where'd you purchase it?" 
"I didn't purchase it, you sent it to me." 
''Why would we send you a drive?" 
"Because I'm an editor andyou wanted me to see how good 

it was." 
There was a pause, then a muffled word that indicated quite 

plainly he'd had better days. Finally: 
''Would you mind sending it back?" 
I returned the defective 725 and they sent me an 825 (20 meg 

65ms). (The model 825 has replaced the 725.) It fired.right up, in 
fact it even had "No Errors" written on its error chart. . 

Larry and I figured the most dastardly way to abuse any 
drive was to stic~ it into the Micro C RBBS (running 24 hours, 
filled with all those heavy messages). So we pulled out the 
Seagate 225, which has lately been a little slow of seek and loud 
of spindle, and stuck in the 825. It came uP' very quietly and 
very quickly. (Now when you log onto the board you . won't 
hear that awful whine.) " 

Meanwhile, I've gotten a letter about a Seagate 238 fix. Adap­
tec has upgraded its ACB-2070A RLL controller to work with 
the Seagate 238. The controller's new microcode makes it pos­
sible to recover from seek errors. Adaptec also changed the 
characters written in the gaps between the ID and data fields to 
enhance data recovery. Board revision number was rolled from 
401400G to 401400H. (I've had no independent word on 
whether the fix works.) 

Also, Seagate has brought out a new modeL It's a 40-meg, 
half-height, stepper motor style drive that's very quick. I under­
stand it supports 28 ms access time if the drive is partitioned 
into two 20s, 38 ms access if it's a 40. It also has automatic head 
park at power-down. If it's solid, it's hot. They call it the 251. 

I took an informal survey at SaG VI. Six folks already had 
251s. Five had had no problems. One had his die right after 
delivery. The 251 is selling at last year's 225 price (under $600 
with controller). 

Also at SaG, I asked Charles, owner of Mc-Tek, about the 
Seagate 225s. 

"Oh yes, they had trouble for six months. They're much bet-, 
ternow." 

So, now you know as much· as I know about hard drives 
(maybe more). NECs are available if you can find a dealer who's 
stashed a few away. Miniscribes are still solid performers but 
noisier than the NECs. And you can check the latest status on 
our Microscience 825 by logging onto our RBBS. If you get in, 
it's running. 

What You Want 
For me, one of the highlights of SaG was something I didn't 

even attend. I'd asked Peter Schenck, the Saturday. dinner 
speaker and the. best marketing mind this side of Tumalo, to 
conduct a focus group. I selected (randomly, of course) eight at­
tendees and turned him loose on them. I was excluded from the 
fray. 

In under an hour those fine folks had unequivocally laid out 
what they liked about Micro C, where they wanted the 
magazine to go, and where they didn't want it to go. 



Declaration Of Independence 
Micro C readers are independent. 
If you're anything like this group, then you'll go clone if 

there's a reason to go clone. But you won't do it just to follow 
the crowd. You're also quite willing to warm up a soldering 
iron and try something yourself. 

Micro C readers really appreciate independence and honesty 
in their publications. 

I've been hearing this from you for a long time, but I didn't 
understand what you were saying. Nearly all of you, at one 
time or another, have told me not to go slick. To me that meant 
you didn't want me to change the appearance. No coated paper, 
no color, no graphics on the cover .. (So, fora long time I resisted 
changing Micro C's appearance. It was the Infinite Improbability 
Drive that finally drove me to do it. Remember?) . 

Anyway, you were telling me to avoid slick and that's what 
this group was saying, too. But the group went on to explain 
why. 

The group was afraid that if Micro C started looking like 
other magazines it would start acting like other magazines. As a 
fancy magazine we would attract fancy ads. Fancy ads would 
make us more "careful" what we wrote about our fancy adver­
tisers. We'd lose our candor and our credibility. (And even if we 
didn't pull our punches, the fancy feel would put readers on 
their guard. Their expectations would change.) 

As it fancy magazine we'd become more distant, less acces­
sible,less informal, and less "off the wall." Micro C's style made 
the members comfortable that Micro C was theirs, a place where 
they could contribute ideas and articles or request information. 
For them we're an international user group. A Mother Earth 
News. 

Speaking Of Mother 
Sandy and I began subscribing to Mother Earth News during 

their first year of publication, and we spent long evenings read­
ing each new copy cover to cover. For many years, their dream 
was our dream, and though we didn't move to a farm (a 
longtime dream), we rooted from a distance as they bundled up 
their journal and moved it onto an incredible spread. 

Then yesterday, as we discussed the focus group, Peter men­
tioned how members of the group associated us with Mother. 

He also mentioned that the latest issue of Mother Earth News 
is glossy, absolutely slick. Totally different from their classic 
newsprint paper with folksy drawings. 

I was bummed. Of course, their dream may have survived 
the change, but I'm suspicious. I know how you feel about slick. 

Where To From Here 
We received high praise (from the focus group) for the hard 

drive article in issue #36. It wasn't an exhaustive look at every 
conceivable (and inconceivable) hard drive, but I didn't pull any 
punches when it came to flaky units. 

We also received high praise for the projects, personality, 
and humor. And, I'm here to say, unequivocally, and without 
malice of forethought, that we're keeping everything but the 
humor. 

We'd like to do more such critical pieces, but we need your 
help. If you know something's good, or bad, tell us. Or, if you 
want to know if something's good or bad, ask us. (We may not 
know, but it'll tell us what you're interested in.) 

It's easiest for us if you'll write a letter to the editor or leave a 
message on the Micro C RBBS. But calls are fine, too. Be sure 

(continued next page) 

ca64.1 
New PC/MS-OOS 
CP/M·86· ROM 

Superior ~rformance, a powerful 
new array of features and utilities, 
and pricing that is unmatched make 
the new Aztec C86 the first choice 
of serious software developers. 

Aztec C86·p ................... $199 
• optimized C with near, far, hl!ge, 
small, and large memory - Inllne 
assembler - Inline 8087/80287 -
ANSI support - Fast Float (32 bit) -
optimization options • Manx Aztec 

8086/80x86 macro assembler 
·Aztec overlay linker (large/small 
model) • source level debugger • 
object librarian • S.x file sharing & 
locking • comprehensive libraries of 
UNIX, DOS, Screen, Graphics, and 
special run time routines. 

Aztec C86·d ................... $299 
• indudes all of Aztec C86-p • Unix 
utilities make, diff,grep • vi editor • 
6+ memory models • Profiler. 

Aztec C86·c ................... $499 . 
• includes all of Aztec C86-d' • 
Source for library routines • ROM 
Support • CP/M-86 support • One 
year of updates. 

Third Party Software 
A large array of support software 

is available for Aztec C86. Essential 
Graphics • C Essentials • C Utility 
Ubrary • Greenleaf Com. • Greenleaf 
General • Halo • Panel • PC-lint • 
PforCe • Pre-C • Windows for C • 
Windows for Data * C terp • 
db Vista • Phact • Plink86Plus • C­
tree. 

Aztec ROM Systems 
6502165C02 • 8080IZSO 

S086/80x86 • 68OxO 

An IBM or Macintosh is not only a less 
expensive way to develop ROM code, it's 
better. Targets . include the 
6502l65C02, 80801Z80, 8086/80x86, 
and 68OXO. 

Aztec C has an excellent reputation for 
producing compact high performance 
code. Our systems for under $1,000 
outperform systems priced at over 
$1~,000. 

Initial Host Plus Targel .. $ 750 
Additional Targets ........... $ 500 
ROM Support Package .... $ 500 

Vax, Sun, PDp·11 ROM 
HOSTS 

Call for information on Vax, PDP-11, 
Sun and other host environments. 

Cross Development 
Most Aztec C systems are available as 

cross development systems. Hosts 
include: PCIMS-DOS, Macintosh, CPIM, 
Vax, PDP-11, Sun, and others. Call for 
information and pricing. 

CP/M· aosolZso ROM 
C compiler, 80801Z80 assembler, 

linker, librarian, UNIX libraries, and 
specialized utilities. 

Aztec C lI·c CP/M & ROM. ... $349 
Aztec C lI·d CP/M ................. $199 

How To Become A User 
To become an Aztec C user call 800-

221-0440. From NJ or international 
C' Prime locations call 201-542-2121. Telex: 

PC/M5-00S. Macintosh 4995812 or FAX: 201-542-8386. 
Apple II. TRS-aO. CP/M C.O.D., VISA, Master Card, American 

Express, wire (domestic and 
These C development systems are international), and terms are available. 

unbeatable for the price. They are One and two day delivery available for all 
earlier versions of Aztec C that domestic and most international 
originally sold for as much as $500. destinations. . 
Each system includes C compiler, Azt S t be ht d' ctI f 
assembler, linker, librarian, UNIX ec ys ems ugn Ire y rom . Manx have a 30 day-satisfaction 
r~utines, and m9re.. SpeCial guarantee. Most systems are upgradable 
discounts ar!3 available for use as ~ plying the difference in pnce plus 
co,urse material. $10. Site licenses, OEM, educational, 
C Prime ............................. $75 and discounts are available. 

Manx Software Systems 
One Industrial Way 
Eatontown, NJ 07724 

MICRO CORNUCOPIA, #38, Nov-Dec 1987 89 



(continued from page 89) 

your messages include address and phone number(s). 

BOO Number 
For six years I've refused to get an 800 number. Sure, 

everyone else has one. After all: 
• Phone orders are processed faster. 
• Pilone orders are a lot easier to place. No hassle finding an 

envelope, stamp, pencil, checkbook, mailbox ... 
• 800 numbers make phone orders easier and cheaper for 

you. 
However, 800 calls are really collect calls (they cost us about 

25 cents a minute), and because they are so expensive, we have 
to limit them to orders. Otherwise we would talk ourselves into 
poverty - in a matter of weeks. 

So, we've limited the 800 number to the order department. If 
you. need technical information about something you've pur­
chased from us or a mod you're doing, or whatever, call (503) 
382-8048 between 9 a.m. and noon, Pacific Time. Just like you've 
been doing. 

The same goes if you have something to share. Please write it 
down, use the bulletin board, or call (503) 382-8048. 

We're getting the 800 number to encourage more people to 
place orders. I've spoken with other magazines, and they report 
that 70% of their new subscriptions come in on their 800 lines. 
I'd like to have 70% of their subscriptions. (Now if I could just 
finagle the same 800 number as Byte ... ) 

SOG 
It was incredible. Never has so large a group spent so much 

time just enjoying itself. Thursday's rafting and cookout ended 

READI WRITE / 
I FORMAT IDUPLICATE 

Disks from over 300 other micros 

I . s versions 
"'able from prevlou Upgrades aval . f n 

I $25 00 Call for Authonza 10 
for on Y " 

To Order Contact: 

1454 Sixth Street. Berkeley. CA 94710 

(415) 525-3113 
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with cutthroat volleyball (semi-official sandlot rules) which was 
broken up at dusk with a quick search up the wooded canyon 
for a couple of misplaced youths. (I was a misplaced youth, too, 
but in my case there were no search parties. No parties at all.) 

Of course, not everything was fun and games. That same 
day, three speakers called to cancel - including Andy Bakkers 
who had just checked into the local hospital suffering from ex­
haustion; an American virus, and who knows what else. (His 
Dutch friends told him not to drink the water.) 

Two of the dropouts kept their words, but Andy showed up 
on Friday to speak about the transputer (though he bowed out 
after a shaky 40 minutes). On Saturday he was back again, his 
fever broken, and some of his color back. His wife and son had 
come with him from Holland, and I understand he's thinking 
about moving the whole family to Bend. Hooray. (He hasn't 
missed a single SaG.) 

All Nighters 
Anyway, it was great fun. We kept the dorm's rec room alive 

and well until the wee (actually all) hours. Someone would 
shout out a topic and a cluster would form. It was dynamically 
allocated parallel processing at its best. (And when the chips 
were down, spares were dispatched to the local market for re­
placements with dip.) Topics ranged from transputers to food 
SIGs. 

Speaking of food: On Thursday and Saturday evenings, our 
feeding frenzies are prearranged. Friday night has traditionally 
been "fend for yourself." This year, on a lark, over 50 of us de­
scended upon a new Chinese restaurant (run by three genera­
tions of Chans). (Soon to become three generations of exhausted 
Chans.) 

In 20 minutes we'd taken over half the place. They had never 
had such a group, much less such an unannounced group. We 
were willing to eat anything. 

After two hours of the finest Chinese potluck, 56 stuffed 
hackers gave the entire Chan family a standing ovation. (Many 
of the un-SOGy patrons joined our tribute.) 

It was that kind of SaG, spontaneous, relaxed, more than a 
little crazy. We had great food, friendly help from dorm 
managers and bus drivers, good weather, lucid speakers 
(generally), fantastic information, and super attendees. 

Display Area Highlights 
PC Tech brought its new color graphics card. The TI graphics 

chip is incredible. It's a 32-bit processor that not only does great 
color animation but also has lots of plain old processing horse­
power. They had the graphics chip generating fractals while 
their 80186 board was adjusting the color table on the graphics 
card. The TI chip was generating a fractal in an hour that would 
take a weekend on an AT. Larry knows, he'd had every system 
in the office tied up nights, weekends, days ... 

"Larry, can I use my system this week?" 
"Is the fractal finished?" 
"I don't know, I just bumped the reset. Accidentally." 
"Accidentally?" 
Dean and Earl stopped by the Micro C office when they 

pulled into Bend - they hadn't slept for 33 hours. It turned out 
that they had received the first batch of graphics cards at 4 p.m. 
the day before and both had stayed up all night populating and 
testing the first 30. (Sound familiar?) 

If there was ever a reason to print full color in Micro C (nay, 
bind video tapes into Micro C), that graphics card would be it. 
The colors, the speed of the animation, the resolution, every­
thing. You'll have to see it. And even then you wouldn't believe 



it. They can come back next year if they'll bring their graphics. 

More Curiosities 
Mc-Tek and MicroSphere were peddling hardware hot and 

heavy. Both had dropped their prices from a year ago, and both 
said sales were up significantly (three to six times). 

Integrand was showing its very latest cabinet. It's a solid 
PC/XT / AT cabinet with an industrial duty linear power supply 
and room for (at least) six fans. The cabinet and supply com­
bination remind me of an early S-100 system. I'm sure you 
could drop this cabinet 10 feet onto concrete without damage 
(assuming you could lift it 10 feet without damage). 

Joe and Marla Bartel (Hawthorne Technology) showed their 
KAOS operating system running on their 68000-based Little 
Giant. I knew the little giant was small,but it was still a shock to 
see it. Their table was the center of a constant crowd. 

The Hawthorne Technology card reminded me of Ampro's 
Z80-based Little Board. The 68000 is very easy to use for con­
troller applications because it feels like a grown-up Z80. No 
funny <l:ddressing schemes, just lots of performance and lots of 
address space. 

(Speaking of things to slap up along side a 5 1/4" drive, 
Ampro also has a new CMOS-based PC compatible complete 
with PC bus, multi-emulation video controller, and SCSI. So 
now you have 68000, Z80, and 8088 options for your next little 
project.) 

Tapes Of The Talks 
See Gary's Last Page for a list of the speakers and their 

topics. You'll notice that some have asterisks by them. These are 
the talks for which we have good quality, intelligible, audio 
tapes. (We also listened to the tapes to be sure we could follow 
the presentation without seeing the blackboard, etc.) The tapes 
are $6 each, postpaid. You can order one (or more) by specify­
ing the speaker's name on a letter, the phone, or our regular 
order form. (Joe Bartel spoke twice, so indicate which talk.) 

Two Copies Of Micro C 
Last issue we sent 20,000 copies of Micro C to Dr. Dobbs 

readers. Of course, a number of you subscribe to Micro C and 
the good doctor so you received two copies. If so, please pass 
along one of your copies to some terminal-ridden person. Or, 
better yet, share it with a whole group of the terminally ill. 
People like your local SPCH (Society for the Prevention of 
Cruelty to Hackers). Or, best of all, take it to work and leave it 
in the reception area. (Especially if you work for Dr. Dobbs, Byte, 
Compllter Language, Programmer's Journal ... ) . 

Short Listing 
For those of you who would like the rest of the Figure 2 list­

ing by Russ Eberhart (Teaching Your PC To Listen, pg. 51, issue 
#37) can call the Micro C RBBS (503) 382-7643 or send us a self­
addressed, stamped envelope. 

Puzzles Wanted 
I'd like to include some brain twisters (human and other­

wise) in the nooks and crannies of each issue. They don't have 
to be computer related puzzles, and they don't have to be com­
pletely original. As long they're fun, and we can get permission 
to print them, heck, we'll even pay. 

And that's all from greater Bend. 

David Thompson 
Editor & Uh ... 

The "thoughtful" alternative 
from SemiDisk. 

DeSigned around the 64180 microprocessor, 
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• One Centronics parallel printer port 
• WD2793 disk controller (up to 8 drives, SD, DD or High 
Density, 3%",5%", and 8" drives) 

• SASI channel for hard disk controller (software provided) 
• Many popular disk formats supported 
• Requires only + 5V @ 1 amp. 
• ZRDOS/ZCPR3 with exclusive "Hyperspace" operating 
system, offering 57.5K TPA (NOT 48K like some others. No 
8 bit is bigger!!) Richard Conn's ZCPR3, The Manual 
included free! 

• Provisions for real-time clock and on-board terminal options. 
• Socket for 28-pin EPROM. 

Compare! You won't settle for less. 
Or slower. Or smaller.· 

DT -42 Computer 
TMP (on-board terminal) 
SmartWatch 
Z-system software 
ZAS & Debuggers 
8MB disk emulator wi SCSI 
Battery backup for above 

$ 499 
$ 100 
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$ 50 
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$ 2049 
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(503) 626-3104 

MICRO CORNUCOPIA, #38, Nov-Dec 1987 91 



68000 NOW! 
TinyGiant 68000 Single Board Computer 

The HT68K. TinyGiant is a great little 68000 
single board computer. It uses only +5 and +12 
volts and has all of these features: Two 
Serial Ports, 1 Parallel Port, Expansion Bus, 
128K RAM - Expandable on Board to 512K. Floppy 
Disk Controller, uses MS-DOS Disk Format. 
5.75" x 8.0", Fits on a 5 1/4" Drive. K-OS ONE 
Operating System and Software. 

K-OS ONE 68000 Operating System Package 

Get the K-OS ONE operating system for your 
68000 hardware. With it you can read and write 
MS-DOS format diskettes on your 68000 system. 
Included in the package are: K-OS ONE 
Operating System Source Code, Editor, 
Assembler, HTPL Compiler, Sample BIOS Code. 

000 
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K-OS ONE Operating System Package $50.00 
HT - Forth Language ....... $100.00 
Edit Toolkit - HTPL Source & Manual 

Line Editor, Screen Editor 
and Text Formatter .. . . . . $50.00 

Lizard Land - An HTPL Adventure Program 
with Source Code .... $15.00 

Write or call today for more information 
and a free 68-KNEWS .letter. 

Order Now: 
VISA/ MC ICOD 
(503) 254-2005 

;00 
Hawthorne Technology 

8836 Southeast Stark 
Portland, OR 97216 
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CONNECTS TO ANY PARALLEL PRINTER INTERFACE 
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• PROGRAM EPROM(S) FROM DISK FILE • SAVE EPROM(SVBUFFER TO DISK 
• READ DISK RLE INTO BUFFER • PROGRAM EPROM(S) FROM BUFFER 
• READ EPROM(S) INTO BUFFER • COMPARE EPROM(S) WITH BUFFER 
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• CHANGE EPROM TYPE • BUFFER MONITOR MODE (SEE BELOW) 
THE BUFFER MONITOR MODE HAS 17 SUB-COMw.NDS FOR DETAILED OPERATIONS. THESE INCLUDE: 
FILL. DUMP. TRANSFER. PROGRAM, READ. VERIFY. EXAMINE. MODIFY. CHECKSUM. BIAS,INSPECT. 
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ASSEMBLED AND TESTED UNIT WITH COMPLETE 
DOCUMENTATON AND SOFTWARE ON DISKETTE $199 

PARTS KIT WITH SOFTWARE AND OOC.-$179 BARE BOARD, SOFTWARE & DOC.-$69 
SOFTWARE AVAILABLE ON 51/4· OR 8" DISK FOR IBM, KAYPRO, & OTHER FORMATS 

TO ORDER SEND CHECK, MONEY ORDER, WRITE OR CALL: 

ANDRATECH 
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LETTERS 
(continued from page 4) 

The SOG Was Great! 
This year was even more enjoyable 

than the last for a number of reasons: 1) 
My wife came and enjoyed your 
hospitality; 2) We went on the long raft 
trip - Becky got to inspect the bottom of 
our raft for a few minutes; 3) Some of the 
lectures were exceptional; 4) The B-B-Q 
was perfect, although I didn't playas 
much volleyball as I would have liked -
the food was without fault - my compli­
ments to the college's staff; and lastly a 
reason I'll touch on later. 

sentative of a firm that takes the stuff we 
develop and uses it to open up the whole 
world to a group of folks that otherwise 
would have difficulty. I would like to see 
Zygo at the next SaG, showing off some 
of the real tools that they provide. Top 
Cabin! Thanks Akbar! 

lives! Support your local SaG! 
Thank you for the great time. I really 

appreciate all of the hard work and time 
you all put in to make it run so smooth­
ly. My wife could not believe how well 
organized the whole thing was (she 
must know how organized us computer 
types really are, eh?). I really do hope 
that wedon't miss a year of SaG, and 
BRING ON THE VOLLEYBALL!!! 
YEAH!!! 

The session on the Mandelbrot 
graphics was excellent, a use for the 
computer that in and of itself serves no 
profit. I enjoy pure math for its own sake 
and found the premise for the lecture 
rather exciting. 

Akbar Tahayeri ("Computing for the 
Handicapped") was a diamond in the 
rough; your choice for a fill-in lecture 
was wonderful. Those of us at the con­
ference all play with machines - we all 
process numbers and words and make 
pretty pictures, pretty much without a 
second thought. Here was a repre-

Speaking of wishes, I'd like to see a 
lecture on simple robotics, perhaps a 
demo or a contest where the runoff took 
place at the SaG. 

This year's T-shirts were pretty, but if 
it weren't for Gary Entsminger around, 
I'd have never known what the plant on 
the shirt was or its significance. 

Lastly (maybe), with the rumors run­
ning about the vaporous SaG VII, let me 
say this. I will gladly book a room at any 
hotel! motel in Bend just to go to the 
SaG. If a large enough group of us feel 
this way, most motels have a group dis­
count rate. Sure it wouldn't be the dorm, 
and it would be more costly, but it 
would be well worth the cost if the only 
hang up to the next SaG is the un­
availability of the dorms. If, on the other 
hand, the auditoriums and such are also 
going to be unavailable, book the armory 
or a motel convention center or 
whatever. Long live the SaGs! SaG VII 
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Al J. Szymanski 
8991 Edc1iff Ct. SE 
Aumsville, OR 97325-9549 

Editor's note: Thanks a lot for the letter, 
AI. Actually, I think Gary was mistaken 
about the plant on the T-shirt. It wasn't that 
kind of plant at all. Honest. 

About SOG VII, the college is planning 
to have the dorm closed for the summer while 
they refurbish it. Since the dorm is such a 
great center for all the after-hours activity, 
we're already trying to get them to commit to 
a time when we can still use the facility. 
Whether we get it or not, we'll have a great 
SOG VII. 

••• 
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·THE' 
. LAST 

By Gary Entsminger 
1912 Haussler Dr. 
Davis, CA 95616 

SOG VI - The Micro C 
Computing Conference 

Before Dave or Larn) beats· me to it (they're 
always trying to get someone in the office to 
corroborate their versions), let me give you my 
slightly unbiased report. 

A SOG VI Big Eight 
1. Thursday (July 30th) night's semi-official 

get-together at the Micro C office, after the raft 
trips and the barbecue along the river, (with DJT 
leading a behind-the-scenes tour and discussion 
of computing and publishing), has to rank at the 
top of any serious SOGy's top ten. And behind 
this scene one could have found Larry Fogg, 
cool as a cucumber, polishing his fractals in the 
very wee hours before Friday sunrise. 

2. PC Tech graphics (Mandelbrots & Julias 
from Prairie Home Companion-land) were 
figures to feast your eyes on, leading more than 
a few SOGies to wag this opinion, ''Wish Micro 
C had their lines." 

3. Parallel processing (via The, Netherlands -
California connection) is heating up - see paral-: 
leI features this issue. 

4. Bruce Eckel's simple!! alternative to flow 
charting (or a Seattle writer's argument from 
design) led someone to ask, ''Who was that 
marked man?" 

5. Dave Rand's eleventh hour surprise ap­
pearance and the "Everything you wanted to 
ask Dave about UNIX Show" was a blast. . 

6. So was the Jefferson Street semi-official 
Bachelor & Couples party, which was clearly or 
even not so clearly an exercise in genuine slum­
bering, and surely the poor comp'uterist's reply 
to a Scotts Valley Toga Dance. 

7. Laine Stump's description of the comput­
ing biz and rafting in Turkey, -and Akbar 
Tahayeri's "Computing for the Handicapped," 
were (to say the least) very interesting. 

8. And the clear, cool high desert days and 
Cascade volcano views set the stage for a 
stimulating group of speakers. Thanks again to -

• Roger Armstrong, "Programming With 
Microsoft Windows"* 

• Andy Bakkers, "Computing In Europe"* 

• Joe Bartel, "Inside K-OS One"* 
• Marla Bartel, "Single Board Computer 

Setup"* 
• Earl Brabandt, "Intro To ASIC Chip 

Design" * 
• Chris Cale, "The State Of Modula 2"* 
• Jack Dennon, "New Developments In 

RP/M" 
• Bruce Eckel, "Structured Development 

For Real-Time Systems"* 
• Allyn Franklin, "Drive Workshop" 
• Mike Freiling, "Knowledge Engineering: 

A Software Technology"* 
• Roe Fulleton, "Data Base Design"* 
• Peter Henry, "Real-Time Motion Control: 

The Cornea Lathe"* 
• Earl Hinrichs, "Expanded Memory On 

The PC"* 
• Chris Jones, "Parallel Processing & Com­

puter Archite.ctures" 
• Dean Klein,. "Narrowing The Gap Bet­

ween PCs And Work Stations"* 
• Trevor Marshall, "The Promise Of RISC" 
• Tom Ochs, "Open Architecture 

Software" * 
• John Popplett, "Parallel Processing & The 

Transputer" * 
• Dave Rand, "Inside UNIX"* 
• Mike Sequeira, "Computers 101"* 
• Reese Shepard, "Money, Marketing, & 

Management For Small Businesses"* 
• L. Nelson· Spohnheimer, "LAN Im­

plementation & Application"* 
• Laine Stump, "Trials & Tribulations In 

Turkey" 
• Akbar Tahayeri, "Computing For The 

Handicapped" 
• Mike Vore, "Packet Radio Today"* 
• Greg Wolfson, "StarLan, Ethernet, & 

Cheapernee' . 
(Editor's note: Those talks marked with asterisks 

(*) are available on tape for $6 each, post-paid, from 
Micro Cornucopia. Specify speaker's name on a 
Micro C order form, or call1-800-888-8087J 

An~'.thanks to the 300+ of you who attended. 
See you next year, and in the back pages of 
Micro Cornucopia. 111111 

96 MICRO CORNUCOPIA, #38, Nov-Dec 1987 . 



VIDEO CARDS 
Color/Graphics ................. 55.00 
Color/Graphics/Parallel ...... 65.00 
EGA Graphics ................... 195.00 
Mono/Graphics.. .. ... . .. . ... . .. 59.00 
Mono/Graphics/Parallel.. .. .. 69.00 
A Tl Graphics Solution-

Mono, Herc. Color Emulation on 
Mono CGA ..... (List 299) 150.00 

A Tl Wonder- Mono, Herc, CGA, 
EGA, VGA ..... (List 499) 299.00 

Any monitor. Any softwar-e. Auto conversion 

EXPANSION CARDS 
Clock Card ... '" .. ... .. .. .... . ... 25.00 
Floppy Disk Controller 

-2 drives ..................... 25.00 
Game Port...... . . . . . . . . .. . . .. . . . . 19.00 
Multi-Function, 1 ser/par/clk/game/ 

2 floppy ........................ 79.00 
Parallel (printer) ................ 19.00 
Serial Port (RS232) 1 port + 

1 optional ..................... 29.00 
640K RAM (0K installed) .... 35.00 
XT/AT RS232 

(4 port/2 installed) ......... 59.00 

CASES & 
POWER SUPPLIES 

150 Watt Power Supply 
(XT) ............................ 59.00 

200 Watt Power Supply 
'(AT) ............................. 99.00 

XT Slide Case ................... 32.00 
XT / AT with Lock & LED.... 49.00 
AT with Lock & LED......... 65.00 

MONITORS 
EGA/CGA (Auto Switch) ... 495.00 
eGA Color ...................... 339.00 
Samsung Amber 12" TTL.... 89.00 
Samsung Green 12" TTL ..... 89.00 

MOTHERBOARDS 
XT/Turbo 4.77 /10mhz ....... 119.00 
AT 6/10 mhz (5 layer) ........ 425.00 
XT/Turbo 4.77/8 mhz 

(2 layer) ........................ 109.00 
XT/Turbo 4.77/8 mhz 

( 4 layer) ..... '" ................ 119.00 
For XT / AT: (120ns chips) 

640K memory ................ 75.00 
For AT: 1MB memory ......... 125.00 

KEYBOARDS 
5339 Professional XT-AT 

w /12 function key .......... 79.00 
5060 Keyboard AT Style ..... 55.00 

FLOPPY DISK DRIVES 
Fujitsu 360K .. . ... ..... .... ...... 97.00 
Toshiba 360K .................... 99.00 
Toshiba 1.2 MB ................. 145.00 
3Yz" Drive Kit ................... 145.00 

GAMES, GAMES, GAMES . 
Where in the USA is Carmen 
Sandiego by Broderbund ..... 44.95 

Flight Simulator 
by MicroSoft .................. 49.95 

* Hitchhikers Guide to 
the Galaxy ...................... 34.95 

* Wishbringer ...................... 39.95 
* Moonmist ......................... 34.95 

Night Mission Pinball 
by SubLogic .................... 39.95 

* Some lnfocom games still available in 
CP 1M Kaypro format ................. Call 

HARD DRIVES 
& CONTROLLERS 

AT 40 MB Seagate #251 ..... .575.00 
AT Hard Drive & 

floppy controller (WD) .... 199.00 
20 MB Miniscribe HD 

with controller ............... 349.00 
30 MB Miniscribe HD 

with controller ............... 399.00 
AT 30 MB Seagate 

HD #4038 ............ " ...... .599.00 

~e"'" 
p,.iceS SPECIAL KITS 
All kits include: 640K RAM, 
serial, parallel and game ports, 
clock/calendar, AT-style key­
board, cabinet, power supply, 
mono graphics card and amber or 
green monitor. Keyboard switch­
able turbo. 
XT Systems with 2 360K 
Floppy Drives: 
8 mhz with standard 

slide cabinet ............ 649.00 
lOmhz with lock, LED, Reset 

& Turboswitch ........ 699.00 

XT Systems w 120 MB 
Miniscribe, Hard Drive & 1360K 
Floppy Drive 
8 mhz with standard 

slide cabinet .......... 949.00* 
10mhz with lock, LED, Reset & 
T urboswitch ............ 995.00* 

*(For 30MB Miniscribe 
add $50.00) 

AT System with 1 1.2 MB Floppy 
Drive, 0 wait state 
1 360K Floppy drive and 

Seagate St 4038 Hard Drive, 
6/lOmhz .............. 1895.00 

**Suggested additions -
MS DOS 3.21. ... 000... 95.00 
with OW Basic 
5339 Keyboard Sub. 0 24.00 

Assembly and testing is 
available. 

XT Systems .... 0 •• , 0 •• 60.00 
AT Systems ........... 80.00 

ACCESSORIES 
1200 Baud Modem - Internal 

(Leading Edge Model L) 
Hayes compatible ... 0 • 0 ••• 0.. 99.00 

1200 Baud Modem - External 
Hayes compatible .............. 119.00 

MS-DOS 3.21with 
GW Basic.......... ....... ....... 95.00 

Joystick (IBM Style) ............. 25.00 
V20-8mhz .......................... 14.00 
Memory Chips .......... (call for prices) 
Borland Turbo C .................. 89.00 

Prices are subject to change without notice. 
Shipping CHARGES will be added. 

- Pictured keyboard is 5339 -

BUILDING YOUR 
OWN CLONE 

****FREE BOOKLET**** 

*90-day warranty/30-day money-
back (Subject to restock fee). 

Free instructions 
with each system. 
MicroSphere, Inc. 
P.O. Box 1221 
Bend, Oregon 97709 
(503) 388-1194 

o .. ' VISA; . ---,II!!!!!!!!!!!!! 

Hours: Monday-Friday 
9:00-5:30 Pacific Time 



Borli3Lnd' § Thrbo Proliog, the n3Ltur3Lli 
introduction to Mtifici3Lli Intelligence 

Nothing says Artificial 
Intelligence has to 
be complicated, aca­

demic or obscure. Turbo 
Prolog® proves that. It's 
intelligent about Intelli­
gence and teaches you 
carefully and concisely 
so that you· soon feel right 
at home. 

Which is not to say that Artificial 
Intelligence is an easy concept to 
grasp, but there's no easier way to 
grasp it than with Turbo Prolog's 
point-by-point, easy-ta-follow 
Tutorial. 

Thrbo Prolog is for both 
beginners and professional 
programmers 

Because of Turbo Prolog's natural 
logic, both beginners and accom­
plished programmers can quickly 
build powerful applications-like 
expert systems, natural language 
interfaces, customized knowledge 
bases and smart information­
management systems. Turbo Prolog 
is a 5th-generation language that 
almost instantly puts you and your 
programs into a fascinating new 
dimension. Whatever level you work 
at, you'll find Turbo Prolog both 
challenging and exhilarating. 

Thrbo Prolog is to Prolog what 
Thrbo Pascal is to Pascal 

Borland's Turbo Pascal" and 
Turbo C" are already funous, and 
our Turbo Prolog is now just as 
famous. 

Turbo Pascal is so fast and power­
ful that it's become a worldwide 
standard in universities, research 
centers, schools, and with pro­
grammers and hobbyists. Turbo 
Prolog, the natural language of Arti­
ficial Intelligence, is having the 
same dramatic impact. 

All Borland products are trademarks or registered trademarks of Bor­
land International, Inc. or Borland/Analytica, Inc. Other brand and pro­
duct names and trademarks or registered trademarks of their respec­
tive holders. Copyright 1987 Borland International 

~ 
Borland's new Turbo Prolog 
Toolbox adds 80 powerful tools 

Turbo Prolog Toolbox" includes 
80 new tools and 8000 lines of 
source code that can easily be 
incorporated into your own pro­
grams. We've included 40 sample 
programs that show you how to put 
these Artificial Intelligence tools 
to work. 

Already one of the most powerful 
computer programming languages 
ever conceived, Turbo Prolog is 
now even more powerful with the 
new Toolbox addition. 

The Critics' Choice 
66 I really wouldn't want to choose the 
most important MS-DOS product devel­
oped last year, but if I had to, I think it 
would be Borland's Prolog, which gives 
users a whole new way to think about 
how to use their computers. 

Jerry Pournelle, it User's View,' 
InJoWorld 

Turbo Prolog offers the fustest and most 
approachable implementation of Prolog. 

Darryl Rubin, AI Expert !J!l 

rn@~[h..~L'j!Q) 
INTERNATIONAL 

4585 SCOTTS VALLEY DRIVE 
SCOTTS VALLEY, CA 95066 
(408) 438-8400 TELEX: 772373 

Thrbo Prolog Features: 
~ A complete development 

environment 
~ A fast incremental compiler 
~ A full-screen interactive 

editor 
~ Graphic and text window 

support 
~ Tools to build your own 

expert systems 
~ Full DOS access and support 
~ A free Tutorial 
~ The free GeoBase'" natural 

query language database 
~ An easy-to-understand 200-

page manual 
All this and more for only $99.95! 

The new Thrbo Prolog 
Toolbox includes: 

~ 80 tools 
~ 8000 lines of source code 

that can easily be 
incorporated into your own 
programs 

~ 40 sample programs 
~ Business graphics 
~ File transfers from Reflex," 

ciBASE III," 1-2-3" and 
SymphonY" 

~ Sophisticated user-interface 
design 

~ Screen layout and 
handling-including virtual 
screens 

~. Complete communications 
. package including XMODEM 
protocol 

~ Parser generation 
~ Opportunity to design AI 

applications quickly 
~ 5th-generation language and 

supercomputer power to ' 
your IBM"PC and 
compatibles 

Only $99.95! 


